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Tensor

i B ARG T ACM Multimedia (MM) 4E S SR FF IR .

TensorLayer & A58 A 51 F1 TAEIHI T B —# 2 T Google TensorFlow & BRI % >] 53840 %> - B
HEE Al (Higher-Level) VRBEEZSIAPL, X FEA AT DUIIERBFFT A A BISE30 8, W RERS /> TARIM 7 52
FrdfF & S A EE TAE - TensorLayerdEH &) THEIUFNY &, X fi & ml LURIE A THLES 2> IR 5 R A -
b, TensorLayer #&fit T R ERGIFIBRE R BV B R E 2 >), JFHRIERENE 16 F12F 7 FEHF
REREREE S HCW BB F . H2ATEAS X -

R SR T R an ey 8 F XA FE 2 — R SR R A M 4%, RSB SI M BRES
WNIRENEPIEAE - BbFh, TensorLayerfTutorial & 2 T 17 TensorFlow B J7 14 & % ) ZFE PR R AL SE IR,
PRL I AR AT LA B TensorFlow R B 2 S BORR R 2 > [ 9530 [0 2 7 e H Ll

TEME: FATEUWRAE Github EstarMlwatch B 5 0TH |, SXFESE A BN, RS SLAIFIE . A30EN H
JIRTD R ORI, SR 2 SRS, EIRISONT, BATEBURE R 5 TRTD R -

T B AR 8 52 7 2% AR SO SRS A 4 [, R AT DU github | FEGX NI H, SR/ 2% /docs/cn/_build/
html/index.html [FIEE&H R - 8E7E Read the docs H [ E 77 R 3CHY -
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https://github.com/tensorlayer/tensorlayer
http://www.acmmm.org/2017/mm-2017-awardees/
https://github.com/zsdonghao/tensorlayer
https://www.tensorflow.org/versions/master/tutorials/index.html
http://wiki.jikexueyuan.com/project/tensorflow-zh/
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CHAPTER 1

EEDREi=1=z]

TensorLayerH /7 $5 78 15 B T 404AT 2 %2 2E TensorFlow,CUDAIcuDNN,  #& J5 4017 F TensorLayer#E 37. 1)1 5 4
ZMLEFWFESR (— DN FRESFREXANE - )

1.1 ZZE Installation

TensorLayer 75 2 —2Ei 2245 % 4 TensorFlow , numpy A matplotlib. %7 GPU fIi#, FFEZ%E CUDA Fl
cuDNN -

WRARIBBN R, 7 LIEFE TensorFlow LT, BEE T EMNFERGH %23 TensorFlow FIHEE o A HR
4% hao.dong11@imperial.ac.uk 1H[A] -

1.1.1 BB 1 ZREKE dependencies

TensorLayer s&i21T7E python iR Z<HY TensorFlow 2 LR, Fl LATE JE %2 python -

Wi EIRTARE, FfTEEE python3 A2 python2

Python ] pip A AFS B AR PR 226 Bb4h FEFUEASE (Virtual environment) 4 virtualenv A] DL BO/RE
# python £ -

LA python3 F Ubuntu }|, AI401T %% python X pip:

sudo apt-get install python3
sudo apt-get install python3-pip
sudo pip3 install virtualenv

FEEERPIIAE 2245 dependencies | FEFIEATEUN TN : (Bt ] LIBkIT 1ZER 4>, FEATE3H 1L TensorLayer HZf

%3 dependencies)



https://www.tensorflow.org/versions/master/get_started/os_setup.html
https://www.tensorflow.org/versions/master/get_started/os_setup.html
mailto:hao.dong11@imperial.ac.uk
http://www.dabapps.com/blog/introduction-to-pip-and-virtualenv-python/
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virtualenv env

env/bin/pip install matplotlib
env/bin/pip install numpy
env/bin/pip install scipy
env/bin/pip install scikit-image

ZRGEla, HICIEE, LA N E 1 P REoRS H R R

’env/bin/pip list

&Ja . VRAT LA B EASE AP S python SRiZ4T python fRFS, #07H:

’env/bin/python *.py

1.1.2 7% 2 : TensorFlow

TensorFlow FZ3E5IRTE TensorFlow B WA IEH MU, idE —EHREEFEZEMN . U Tensor-
Flow ‘E 77 B B S#F Linux, Mac OX 1 Windows %%

BE: T ARM SR AOLES, IR ZE VRIS RS 23 TensorFlow -

1.1.3 %% 3 : TensorLayer

T (EHE S TensorLayer AFRE 184, WF:

pip install git+https://github.com/zsdonghao/tensorlayer.git

Ak, BEREENITR, RIBZEFE TensorLayer FIZEEA EFH B EIEXMUIR, RPN Github HEEEATH TR
Ok, REWMTHZEE.

cd BIIE A

pip install -e .

XA EIBIT setup . py K% H TensorLayer- HH, -e AR AI4REHAT (editable) , FUILIRA] LIEREE
I tensorlayer XHRFIIFRMG, NG import IR AU B TensorLayer -

1.1.4 3% 4 : GPU &

EH RGH NVIDIA B9SCHF, 1 GPU LillZr &S A E Mg b AE CPU PSR FEEEDR 10~20 5. W TFHR
THEZRLE, FEESTE 50 1% - iXFTFEH —> NIVIDA ) GPU, LI %% CUDA F1 cuDNN -

CUDA

TensorFlow ‘B M T 4117 %23 CUDA 1 cuDNN, TensorFlow GPU ¥
AI7E NIVIDIA ‘B M T 5 23 RHThUR Y CUDA -

» CUDA FH5%%
# CUDA #IERiH 2%, N HETE S A IE M &% 0 PTETH GPU {5 &, -
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https://www.tensorflow.org/versions/master/get_started/os_setup.html
https://www.tensorflow.org/versions/master/get_started/os_setup.html
https://www.tensorflow.org/versions/master/get_started/os_setup.html
https://github.com/zsdonghao/tensorlayer
https://www.tensorflow.org/versions/master/get_started/os_setup.html#optional-install-cuda-gpus-on-linux
https://developer.nvidia.com/cuda-downloads
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python -c "import tensorflow"

cuDNN

i T CUDA, NVIDIA ;&% [ THRHE S — R IMEHZ WG E, FF5EHRIEBEFAMEM L . X
PEH AT LU NIVIDIA ‘B W A R85, [BIRESLEM I NIVIDA T4 % (XFHE-LEHEERE) « N
B, 157E Deep Learning Framework Zb7E Other H#ii A TensorLayer -

HHT cuDNN T #i 5 235 12
o cuDNN N# 5 %%

T#)g, B4 ».h X3 /usr/local/cuda/include LA E#] 1ibx X% /usr/local/cuda/
1ib64 -

1.1.5 Windows f /7
Tensorflow 2016511 A28 H & 0. 1254, 71 T windowshR 42 Hf, Tensorlayerf# F Tensorflow/E - 5 ¥,

[ S FFwindowshiUAS » AR FETensorflow B P15 A, windowshR A B (R R ST 2K Fwindows7, HKIE T I
RESK Hpython3.5 - A] LLEFECPURGPUR MR -

Python I35
PythonE R 548 & H A T Ll F b2 1T B2 Mipython & TR Anaconda, Anaconda B HI£E AL T K& F IRt

H/PE, I H B ¥ matlab X\#& BIDE Spyder, 7 {8 I EIFF&GEH - SR F B a] DURTE B S0 H SR %
BIERIZEET ., HZpython FIRUAS £ I 225K Hypython3.5 -

Anaconda | #iHiiE

GPU I5iEs
AN ERAEE FH GPURR AN Y TensorLayer, 75222238 GPUSCEF, MCPURRANTZE -

4R IA 85 Microsoft Visual Studio

ZEFENVIDIAKICUDA & £ IX 8h T8 B 225 9 1 IR 55 VS, VSRR AU Z SR vS2010, (HFATEIZEER
RS VS20158E % VS2013 - EFICUDA7.5X 3072010~ 2012~ 2013, CUDAS.0FIFF #2015/ -

CUDA K shZ3E

FTHHEFHTGPUINEEE, FELZIENVIDIAFICUDAI S, Foli1@ i L2 &R AICUDAS.0, FH iRk
PEERAVE R N EST N AR o B T Flocal ZZ25 A0 7720, LA H IR 222650 7 AR R A IR0 8% AR I o ol 2 256 2%
WHIILG: . ZHT R ETE AR EEAFEROA, WRCEZTREY, RNEWFHERZER k.

CUDA F#ght

1.1. %2 Installation 5


https://developer.nvidia.com/cudnn
https://www.continuum.io/downloads
https://developer.nvidia.com/CUDA-downloads
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B PE cuDNN 2238

cuDNNZNVIDIAFF SRE2E SR — IR, & - A Refs ZEEM — K5 7 58 F #icuDNN, &

J5 HRAECUDA R A Flwindows IR % N #AH N AcuDNNVRRS . Fefi T N A IcuDNNS. 1 - RE R o

Z G E¥ERE, BEZEH =1 Kbinlib,include, EMEEZFH =1 REEEHE|ICUDALHEE X -
(BN ZEE BN C\Program Files\NVIDIA GPU Computing ToolkinNCUDAWS.0)

TensorLayer HEZE 47

B A T L TensorFlowhEZE, 7ECMDr 21T B Apipin £ 17435

pip install tensorflow # cPU WA (Zafi—)

pip install tensorflow—-gpu # GPU MAS (—ik—)

pip install tensorlayer # ZIaRE TensorLayer HEZE
N7y

FECMD i 247 Hi A pythoni#f APythonEf35%, i A

import tensorlayer

WARARIREEH HE RN i, MIGPURUAS 2235 T

successfully opened CUDA library cublas64_80.dll locally
successfully opened CUDA library cuDNN64_5.dll locally
successfully opened CUDA library cufft64_80.dl1 locally
successfully opened CUDA library nvcuda.dll locally
successfully opened CUDA library curand64_80.dll locally

SR AR IREE M CPURR S 2235 55 3 -

1.1.6 H¥#

S /K import tensorlayer IS HIIRAN FE& 1R, 1E % FQA -

’_tkinter.TclError: no display name and no S$SDISPLAY environment variable

1.2 % Tutorials

MTREX], ZHEESI S EEAMNISTREEMEANR N FEERHFHM SRS, XA L2 S
M 2% i) "Hello World" - Xf T asfb=2 >, B TR LT B LR IE Bf 5 m ok 22 >) Dr b= ek iy e - % F
HRES O . FATMIA#KZE (Word Embedding) FFU5, SRJF2# > 3BT 4% (Recurrent Network) -
It 51, TensorLayerfTutorial & & |t B TensorFlow B 75 IR & 2% >] AR MU BL S AL S B, A b 4 ] DL
Hf TensorFlow{R F 27 S BRI 2> [5e30] [ % 22 e 1 S0l -

FHR: HIEE %5 TensorFlowdE W #E, W1 InputLayer # DenselLayer FIJRAHE AT Ll GRAR 17 3t P fiZ
TensorLayer & 4117 TA/ERY -

AP IORE I HEFTERZTEESS, BEEIEKAR tensorlayer@gmail.com -

6 Chapter 1. Fi ' #58


http://tensorlayer.readthedocs.io/en/latest/user/more.html
https://www.tensorflow.org/versions/master/tutorials/index.html
http://wiki.jikexueyuan.com/project/tensorflow-zh/
mailto:tensorlayer@gmail.com
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1.21 (EE¥S): —EEIi TensorLayer)

FHEE! P XHRXMERT (EE¥S) . — I TensorLayer) — 35 « A 45 FHTensorLayerfl] 15 A 4
{87, TensorLayer®= B & A HATiET AL - WAENNEE T N THEMBHERTIR, WEZERK
Hgw -~ BRMLE . BTN LI RES]E, DEEWRE TIRESSI N —SHER, a4 ik
4 I TEMERZYR, BETEZNA LT RS . EE ] NEFRERREZEIIEA, DA
FTensorLayerSE LA AFRRIFH A4 LUEAS 2 1 007 SR 22T 50K, [RIRTECE SEELT A3, A
RV E « s, DA KN E R 2E S W 7 T & IR B 22 ST K 2 AR R TR

1.2. ##E Tutorials 7


http://www.broadview.com.cn/book/5059
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EHEINE+EEREIPA+
=iFEEIEE 2K

(REZEY. —ehtiETensorlLayer)

BEINH

TensorLayer, EF TensorFlow; &, R
B ENFENR R EENTK, Nifx
f2{ERM. TensorLayer %87 ACM Multim
2017 FEHZEFRIIGE

Beit SRR BRI

AASESYE, Tensorle



http://www.broadview.com.cn/book/5059
http://www.broadview.com.cn/book/5059
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1.2.2 ZERATF IR Z 6

REARBUE A E 44 Fl TensorFlow /7 TH B G — @ WIEEAM o fEIRE ) A, X B — i a0 [ 4% BF
?E‘\ ©

ST NTHEME T RGN E, AT Andrej Karpathy%s A T3 ) Convolutional Neural Networks for
Visual Recognition ~ Michael Nielsen ] Neural Networks and Deep Learning 1 Deeplearning Tutorial o

BT iR TensorFlow B 2 NZ, 1FH15E TensorFlow Tutorial - AT EZ S TensorFlow 407, HFE
i TensorFlow A MEE G0 TAERY, miEENSH FTensorLayer . IR AEIRE Z T, B UK SN2

.

1.2.3 TensorLayer R 8

N H B AL i3 fETensorLayerf] — 1~ & B fl F , 2K B tutorial_mnist_simple.py , MWFTH ] F <http:/
tensorlayer.readthedocs.io/en/latest/user/example.html>_ - FATRME TR Z AFEOEE (W:  fit ()
ctest() ), HWREHTHRELZRIMT, AR INBEEIAEHN LXK,
HATEE MR ATREH BEEM AKEENRLTEM (cl.iternate) I I TensorFlowf # 1
(tn: sess.run()) RIINGEE 15 S % tutorial_mlp_dropoutl.py F tutorial_mip_dropout2.py
<https://github.com/tensorlayer/tensorlayer/blob/master/example/tutorial_mlp_dropout2.py>_ -

import tensorflow as tf
import tensorlayer as tl

sess = tf.InteractiveSession|()

# EREIRE
X_train, y_train, X val, y_val, X_test, y_test =\
tl.files.load_mnist_dataset (shape=(-1,784))

# X placeholder
x = tf.placeholder (tf.float32, shape=[None, 784], name='x")
y_ = tf.placeholder (tf.int64, shape=[None, ], name='y_ ")

# R IR
network = tl.layers.InputlLayer (x, name='input_layer")
network = tl.layers.Dropoutlayer (network, keep=0.8, name='dropl')

network = tl.layers.Denselayer (network, n_units=800,

act = tf.nn.relu, name='relul')
network = tl.layers.Dropoutlayer (network, keep=0.5, name='drop2'")
network = tl.layers.Denselayer (network, n_units=800,

act = tf.nn.relu, name='relu2')
network = tl.layers.DropoutLayer (network, keep=0.5, name='drop3"')
network = tl.layers.Denselayer (network, n_units=10,

act = tf.identity,
name='output_layer")
# SR R AR B = 45T
# tl.cost.cross_entropy ﬁﬂﬂﬁﬁ@ﬁﬂ tfﬁnn.sparse_softmax_cross_entropy_with_logits()fifmg
—softmax
y = network.outputs
cost = tl.cost.cross_entropy(y, y_, name = 'cost')
correct_prediction = tf.equal(tf.argmax(y, 1), vy_)
acc = tf.reduce_mean(tf.cast (correct_prediction, tf.float32))
y_op = tf.argmax(tf.nn.softmax(y), 1)

# EX optimizer

(continues on next page)

1.2. ##E Tutorials 9



http://cs231n.github.io/
http://cs231n.github.io/
http://neuralnetworksanddeeplearning.com/
http://deeplearning.stanford.edu/tutorial/
https://www.tensorflow.org/versions/r0.9/tutorials/index.html
https://github.com/tensorlayer/tensorlayer/blob/master/example/tutorial_mnist_simple.py
http://tensorlayer.readthedocs.io/en/latest/user/example.html
http://tensorlayer.readthedocs.io/en/latest/user/example.html
https://github.com/tensorlayer/tensorlayer/blob/master/example/tutorial_mlp_dropout1.py
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(& ET)

train_params = network.all_ params

train_op = tf.train.AdamOptimizer (learning_rate=0.0001, betal=0.9, beta2=0.999,
epsilon=1e-08, use_locking=False) .minimize (cost, var_

—list=train_params)

# W session FHIFTHSEL

tl.layers.initialize_global_variables (sess)

# FIHBEAE R
network.print_params ()
network.print_layers()

# YIGIEA

tl.utils.fit (sess, network, train_op, cost, X_train, y_train, x, vy_,
acc=acc, batch_size=500, n_epoch=500, print_freg=5,
X_val=X_val, y_val=y_val, eval_train=False)

# VPR

tl.utils.test (sess, network, acc, X_test, y_test, x, y_, batch_size=None, cost=cost)

# EEAVRIER . npz O
tl.files.save_npz (network.all_params , name='model.npz")
sess.close ()

1.2.4 ZfTMNISTHIF

FEARBREE 5, BAGE T TensorLayer B /7 #EAELFAIMNISTH F - MNISTEUHE 2 612 T 6000071
TABEENKAFERFTR A, T TNt/ N L2 W 4% BUR o FARUER -

AR R ECE® R 25 Installation % % 1F T TensorLayer- 1R E A% H , 18 MGithubE il —
“MTensorLayerf] H X E| Ay, #EAZHFR, RFIE1T tutorial_mnist.py iXPMIIFHEIZA:

python tutorial_mnist.py

IR EMIER, BRERT s R

Downloading train-images—-idx3-ubyte.gz
Downloading train-labels-idxl-ubyte.gz
Downloading tlO0k-images-idx3-ubyte.gz
Downloading tl0k-labels-idxl-ubyte.gz

(continues on next page)

10 Chapter 1. i f5r
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X_train.shape (50000, 784)
y_train.shape (50000,)
X_val.shape (10000, 784)
y_val.shape (10000,)
X_test.shape (10000, 784)
y_test.shape (10000,)

X float32 y int64

[TL] InputLayer input_layer (?, 784)
[TL] DropoutLayer dropl: keep: 0.800000
[TL] Denselayer relul: 800, relu

]
1
]
[TL] DropoutLayer drop2: keep: 0.500000
1
]
]

[TL] Denselayer relu2: 800, relu

[TL] DropoutLayer drop3: keep: 0.500000

[TL] Denselayer output_layer: 10, identity

param O0: (784, 800) (mean: -0.000053, median: -0.000043 std: 0.035558)
param 1: (800,) (mean: 0.000000, median: 0.000000 std: 0.000000)
param 2: (800, 800) (mean: 0.000008, median: 0.000041 std: 0.035371)
param 3: (800,) (mean: 0.000000, median: 0.000000 std: 0.000000)
param 4: (800, 10) (mean: 0.000469, median: 0.000432 std: 0.049895)
param 5: (10,) (mean: 0.000000, median: 0.000000 std: 0.000000)

num of params: 1276810

layer 0: Tensor ("dropout/mul_1:0", shape=(?, 784), dtype=float32)
layer 1: Tensor ("Relu:0", shape=(?, 800), dtype=float32)

layer 2: Tensor ("dropout_1/mul_1:0", shape=(?, 800), dtype=float32)
layer 3: Tensor ("Relu_1:0", shape=(?, 800), dtype=float32)

layer 4: Tensor ("dropout_2/mul_1:0", shape=(?, 800), dtype=float32)
layer 5: Tensor("add_2:0", shape=(?, 10), dtype=float32)

learning_rate: 0.000100
batch_size: 128

Epoch 1 of 500 took 0.342539s
train loss: 0.330111
val loss: 0.298098
val acc: 0.910700

Epoch 10 of 500 took 0.356471s
train loss: 0.085225
val loss: 0.097082
val acc: 0.971700

Epoch 20 of 500 took 0.352137s
train loss: 0.040741
val loss: 0.070149
val acc: 0.978600

Epoch 30 of 500 took 0.350814s
train loss: 0.022995
val loss: 0.060471
val acc: 0.982800

Epoch 40 of 500 took 0.350996s
train loss: 0.013713
val loss: 0.055777
val acc: 0.983700

1.2. ##E Tutorials 11
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XN F AR RFEMN 1f__name_ =='_ _main_ ': FURFEARMEEFTEZR, BEZEHEMNE
(Multi-Layer Perceptron) , iBH (Dropout) , iBHi%E#; (DropConnect) , HERRTUFEME: H2%mi%2s (Stacked
Denoising Autoencoder) FIEHIHAMAEMLE (CNN) -

main_test_layers (model="relu')
main_test_denoise_ AE (model='relu')
main_test_stacked_denoise_AE (model="'relu')
main_test_cnn_layer ()

1.2.5 HFEMNISTHI -+
PR E A BB XL 2 a0 TIEr !

EAIRE 2 EEIERS], FRTensorLayerZ #h, Ffi 1125 A T Numpy#TensorFlow:

import time

import numpy as np
import tensorflow as tf
import tensorlayer as tl

XS Kl N TensorLayer /& # 3. £ TensorFlow_[ ], TensorLayeri& i PRS2 A T &L TAEH-HALAE Bh i 1~ 2 B
fRTensorFlow - T A4 75 B2 — {1 F TensorLayer A1 — %275 WL i TensorFlow XS -

HER, 3 HREM: H % 25 (Denoising Autoencoden)f , RIS HH) set_keep # 24 1FFH K1 A ER 774K
K (Keeping Probabilities) ) (54T -

AR

THE-HIHRBEILENT load_mnist_dataset () KE . HERENT B3 T EHMNISTEIEE
(AR TE) |, HHREFRMEnumpyE Y 8T numpy array KI5 - 23X B A% M TensorLayer -

X_train, y_train, X_val, y_val, X_test, y_test = \
tl.files.load_mnist_dataset (shape=(-1,784))

X_train.shape N (50000, 784), A AFEERILE 500005k E A BERKEAEH784 M EUE (BES) -
Y _train.shape H (50000,) , BE— M x_train KEMRMAE, BTHHEERNEERES,
AX YLl B Al 615 B T0-92 R 10 ML -

FANS FHFRAEZE L HF)F, MNISTIA A] LU N TH AI4DRR S R -

X_train, y_train, X_val, y_val, X_test, y_test = \
tl.files.load_mnist_dataset (shape=(-1, 28, 28, 1))

X_train.shape N (50000,28,28,1) , iXKFE T 500005KE F, &KE FH281T7F12851 - @iE N1ZEH
HERKERE, T8 MEERREE—ME -

VA kit

HKEXE, Wi E TensorLayerk—E 5 F 7 | TensorLayer ¥FEGEIT B, HEFZEE & I B2 (Layers) K E
NAEBEMIHENL . HTEB—EHAECE—ITMNETHEZBAZN (21) WHBEE, BrLhLE
X A — B R s H A RS N

12 Chapter 1. i f5r
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B ESCGREN), tutorial_mnist.py BENFIF - B, BATVEE L —1MEWEENZ ZIREIE

(Multi-Layer Perceptron) , FT/E I IRENSHEAMAIIE . N, TSI — £ H 41528 (Denosing
Autoencoding) - %, FATER G ZMEk H gntd s HE S Lok H 57 b A 1317 1 B L JH (Supervised Fine-tune) «
w5, BATR R O — R LE [ 4% (Convolutional Neural Network) »

AN, REEME, RATERET — MERFIMNISTHFFE tutorial_mnist_simple.py #H, Fi—
DRFT -108UR B THAHE M 45 (CNN) I F7E tutorial_cifarlO_tfrecord.py HA[HS% .

Z Z 22 M4 (Multi-Layer Perceptron)

F— TR main_test_layers() , ST — T EEWNREEZ, B2E001MRILHE ZEMSS, &
J&— 2107 B I HSoftmax il H 2 - B X il AEUHE K FH R B 80%%U {H I Dropout# /F , - B X BR R 2 {5
F50%)Dropouti/E o X B H A2/ -4BDropout 7 HE , BESLERAIAR AT LIEM 3B R E AR TR -

N T IRHEEIR X M4, TensorFlow F] LLif it placeholderSE B, AR E M - 7EiX B None ZfR7ESwE
G, MG HZATBAMHE (Batch Size) HIETE x R FRBA x_train IR, T y_ 2HREA
y_train FHEAT . WIHREHEE EBatch Size, XA LM None N EEUE, X A LUZ H TensorFlow—
LEORALTHEE, HFERIR 2 0L AR 1) R R A {2

x = tf.placeholder(tf.float32, shape=[None, 784], name='x")
y_ = tf.placeholder (tf.int64, shape=[None, ], name='y_ ")

£ TensorLayer T & MHIZE M4 IR — 1 InputLayer SEf . ERFE T R ZFEAELE LS I AEE -

’network = tl.layers.InputlLayer (x, name='"input_layer") ‘

TEVRINEE — ZREmUZ Z 8, Bl TEN i AR 17517 Dropoutf#E - X B I A 1381 — > DropoutLayer F5E
i .

network = tl.layers.DropoutLayer (network, keep=0.8, name='dropl") ‘

BEEBXEME-ITSHERAZ, 1S8R RFME  (Keeping probability for the activation value) ,
MIEEAE B AT IMEE . IIFETA AR LA 1E 55— 1800 M AL N 2R HIBEIRZ - THEYEHSE 1

DenselLayer B, BUFRIFE -

’network = tl.layers.Denselayer (network, n_units=800, act = tf.nn.relu, name='relul') ‘

FHE, I—"1HER, ATEFRD network Z FHEB HFTHY network - n_units B AMLAH T
HEERENMAETTHRME . act FRE T —TEUTERE, XEMBIEREE -T2 08 ENET
tensorflow.nn Ml tensorlayeractivation - FA1FEIX BiEREE THIES (Rectifier) TENBUFHRE . HE
ARELTSIN50% I Dropout/Z, LA 778800 B TC I 25542 /2 (Dense layer) , #150% ] Dropout/Z:

network = tl.layers.DropoutlLayer (network, keep=0.5, name='drop2'")
network = tl.layers.Denselayer (network, n_units=800, act = tf.nn.relu, name='relu2')
network = tl.layers.DropoutlLayer (network, keep=0.5, name='drop3")

&5, BATIA n_units ETF R ML EENHEZE - R, cost = tf.reduce_mean (tf.nn.
sparse_softmax_cross_entropy_with_logits(y, y_)) fENFPEIL Softmax, LUREITHEIE,
R i G — Z 0% N identity , HEZMT11ES% t1.cost.cross_entropy () o

network = tl.layers.Denselayer (network,
n_units=10,
act = tl.act.identity,
name="'"output_layer"')

ZZ%HJ:F)?J‘LF, RN —REREERE T ERBAR, BT 30T Z4ETensorLayer R i tH R A — DK
2%
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y = network.outputs
y_op = tf.argmax(tf.nn.softmax(y), 1)
cost = tf.reduce_mean (tf.nn.sparse_softmax_cross_entropy_with_logits(y, v_))

EXH, network.outputs x& ML HI10 T2 i H MR (LLOne-hotHyFER) y_op & RELXETIM
BRI, cost & BIRMTINIARZERIZE X (Cross Entropy)

R H %555 25 (Denoising Autoencoder)

Homiges e —Fh LB 5] (Unsupervisered Learning) A A NEE ST E R RL, HEIC
ZHTZRZ BT (Greedy layer-wise pre-train) - ‘A JVanilla B 4al5 2y, 152 % #HHE Deeplearning
Tutorial -

tutorial_mnist.py Blmain_test_denoise AE () EILT50%HIJEIMZE (Corrosion Rate) FJZEME: HIRLES -
X BRIEE DI N A RE L, X R SREEREE 1 B RmiSes:

network = tl.layers.Inputlayer (x, name='input_ layer')
network = tl.layers.Dropoutlayer (network, keep=0.5, name='denoisingl')
network = tl.layers.Denselayer (network, n_units=200, act=tf.nn.sigmoid, name='sigmoidl
=)
recon_layerl = tl.layers.Reconlayer (network,
X_recon=x,
n_units=784,
act=tf.nn.sigmoid,
name='recon_layerl")

Y45 DenseLayer , RiEEIEIT ReconLayer.pretrain () BIA] . fOREMFH LR HmEes, 7 LUFH
DropoutLayer {ENEMIZ (Corrosion layer)

X T SigmoidBUBIE AR UL, BYRiE ey ] UFAKLEUSE REH - Wix TEIMEY (Rectifier) R, XIS K
o H FILLEN LR S H 25 HEL - BTl ReconLayer BRIA ST EERIBITE MM (ReLU) 2 AEK LET 1
XX AR R &, TR Sigmoid B4 R AR (L35 77 3R 22 DUE S tH L VOB X R E B - 3K
TN IEIEEL ReconLayer I H EROTIIZE T = -

recon_layerl.pretrain (sess,
X=X,
X_train=X_train,
X_val=X_val,
denoise_name='denoisingl',
n_epoch=200,
batch_size=128,
print_freg=10,
save=True,
save_name='"'wlpre_")

AN, BIA main_test_stacked_denoise AE () JBoR T WA EZ N B4RTGesESE]— 1ML, RigiHt
FEA -

FFAMH 25 P 4% (Convolutional Neural Network)

tutorial_mnist.py #) main_test_cnn_layer () B T H—EFHMLE 53 K2S -

network = tl.layers.Conv2d(network, 32, (5, 5), (1, 1),
act=tf.nn.relu, padding='SAME', name='cnnl')
network = tl.layers.MaxPool2d(network, (2, 2), (2, 2),

(continues on next page)
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https://github.com/tensorlayer/tensorlayer/blob/master/example/tutorial_mnist.py
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padding="'SAME', name='pooll")
network = tl.layers.Conv2d (network, 64, (5, 5), (1, 1),
act=tf.nn.relu, padding='SAME', name='cnn2')
network = tl.layers.MaxPool2d (network, (2, 2), (2, 2),
padding="'SAME', name='pool2'")

network = tl.layers.Flattenlayer (network, name='flatten')

network = tl.layers.Dropoutlayer (network, keep=0.5, name='dropl')

network = tl.layers.Denselayer (network, 256, act=tf.nn.relu, name='relul')
network = tl.layers.DropoutLayer (network, keep=0.5, name='drop2')

network = tl.layers.Denselayer (network, 10, act=tf.identity, name='output')

Rk
7t tutorial_mnist.py MIZARRERERS:, FEMNISTEGE FxfF 262 @ ERI T TR EIH A

T
BUREEA

—NTELE E WIS B £ B/ DB T B AR IE B B R AR S B Numpy Z0 AR IR ] 22 3R AR R £ -
B2 RIEREEAVAET, 7LIFE tensorlayer.iterate FFE| -

tl.iterate.minibatches (inputs, targets, batchsize, shuffle=False)

PR AN HT 2 3

FA RS Q I — D EVGR A B MR R R

y = network.outputs
y_op = tf.argmax(tf.nn.softmax(y), 1)
cost = tf.reduce_mean (tf.nn.sparse_softmax_cross_entropy_with_logits(y, vy_))

B2 BP0 K bR BB LE AL T VA AT DAFE X B S - et A SR EAEAE FERE A S SR KTE %L (Max-norm)
Fik, ST AN R AT -

cost = cost + tl.cost.maxnorm_regularizer(1.0) (network.all_params[0]) +
tl.cost.maxnorm_regularizer (1.0) (network.all_params([2])

IRIEZRR PR, BETEMARNFE IR RE, FE2H ML REEUBEEN:  tensorlayer.cost B T 8
i network.all_params BRI S, F9AR] LB t1. layers.get_variables_with_name
el A R SRR E ISR

BTEAME LI KREZ G, AL IOIEATINEMERFEHAN . BHIE, FTAEMH
FHTensorFlow L2800

train_params = network.all_ params
train_op = tf.train.AdamOptimizer (learning_rate, betal=0.9, beta2=0.999,
epsilon=1e-08, use_locking=False) .minimize (cost, var_list=train_params)

T NGRS, Bl T 2R BB M R R LS feed dict.
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feed_dict = {x: X_train_a, y_: y_train_a}
feed_dict.update( network.all_drop )
sess.run(train_op, feed_dict=feed_dict)

FE N T TS uE A, AT ERH THREARO TE . TE #Dropout, DropConnect, J& R 2
(Corrosion Layers) #RRF#ZEH - t1.utils.dict_to_one ¥ &% HEFTH network.all_drop {H N1 -

dp_dict = tl.utils.dict_to_one( network.all_drop )
feed_dict = {x: X_test_a, y_: y_test_a}
feed_dict.update (dp_dict)

err, ac = sess.run([cost, acc], feed_dict=feed_dict)

, VEA— BV E, BOTHEQE— D0 R EREN A

correct_prediction = tf.equal(tf.argmax(y, 1), y_)
acc = tf.reduce_mean(tf.cast (correct_prediction, tf.float32))

=

7E tutorial_cifar10_tfrecord.py R AT E EE RHE RS KHFIF - FR LA LER, DB wEdE
5% (Data Augmentation) FIEEM, A4 R BEINIENL . tLoh, AR LISlE 2508 7% 2= 1
2% (Residual Network) o

1.2.6 BT EEBKH|F
EARFRERE ZH 5, TR — MREERML S 6]+, B {EKarpathy i) B % Deep Reinforcement

Learning:Pong from Pixels /43 -

python tutorial_atari_pong.py

T HRRAE 2 g BRE LS OpenAl gym environment , ERA T KERNE ) HEREAE . 3R
—URBITIEH, ERSRILUN Bk -

[2016-07-12 09:31:59,760] Making new env: Pong-vO0
[TL] InputLayer input_layer (?, 6400)
[TL] Denselayer relul: 200, relu
[TL] Denselayer output_layer: 3, identity

param 0: (6400, 200) (mean: -0.000009 median: -0.000018 std: 0.017393)
param 1: (200,) (mean: 0.000000 median: 0.000000 std: 0.000000)
param 2: (200, 3) (mean: 0.002239 median: 0.003122 std: 0.096611)
param 3: (3,) (mean: 0.000000 median: 0.000000 std: 0.000000)

num of params: 1280803

layer 0: Tensor ("Relu:0", shape=(?, 200), dtype=float32)

layer 1: Tensor("add_1:0", shape=(?, 3), dtype=float32)
episode 0: game 0 took 0.17381ls, reward: —-1.000000
episode 0: game 1 took 0.12629s, reward: 1.000000 !!rrrrtnt
episode 0: game 2 took 0.17082s, reward: -1.000000
episode 0: game 3 took 0.08944s, reward: -1.000000
episode 0: game 4 took 0.09446s, reward: -1.000000
episode 0: game 5 took 0.09440s, reward: -1.000000
episode 0: game 6 took 0.32798s, reward: -1.000000
episode 0: game 7 took 0.74437s, reward: —-1.000000
episode 0: game 8 took 0.43013s, reward: -1.000000

(continues on next page)
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https://github.com/tensorlayer/tensorlayer/blob/master/example/tutorial_cifar10_tfrecord.py
http://doi.org/10.3389/fpsyg.2013.00124
http://doi.org/10.3389/fpsyg.2013.00124
http://karpathy.github.io/2016/05/31/rl/
http://karpathy.github.io/2016/05/31/rl/
https://gym.openai.com/docs
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&L
episode 0: game 9 took 0.42496s, reward: -1.000000
episode 0: game 10 took 0.37128s, reward: —-1.000000
episode 0: game 11 took 0.08979s, reward: -1.000000
episode 0: game 12 took 0.09138s, reward: -1.000000
episode 0: game 13 took 0.09142s, reward: -1.000000
episode 0: game 14 took 0.09639s, reward: -1.000000
episode 0: game 15 took 0.09852s, reward: -1.000000
episode 0: game 16 took 0.09984s, reward: -1.000000
episode 0: game 17 took 0.09575s, reward: -1.000000
episode 0: game 18 took 0.09416s, reward: -1.000000
episode 0: game 19 took 0.08674s, reward: —-1.000000
episode 0: game 20 took 0.09628s, reward: -1.000000
resetting env. episode reward total was -20.000000. running mean: -20.000000
episode 1: game 0 took 0.09910s, reward: -1.000000
episode 1: game 1 took 0.17056s, reward: -1.000000
episode 1: game 2 took 0.09306s, reward: -1.000000
episode 1: game 3 took 0.09556s, reward: —-1.000000
episode 1: game 4 took 0.12520s, reward: 1.000000 !!!irrrtnt
episode 1: game 5 took 0.17348s, reward: -1.000000
episode 1: game 6 took 0.09415s, reward: —-1.000000

T L A 23 [RR % 3 o U I T DR 2 ST AR R N S — AT R R BR o 14 R 59 385 1 O A TR P ol & AN W b 3
i, WEFSHETE - EZT15000FFN G2 G, M2 M5 ] U E20%H L2 - 7E200007 551
PR Z )G, MEMET LIRE3S%LEE, BATAT LB ERTEVL2ARERBTR, XE2RNEHELZ MG
FIHEER AR TINE . YIZE T 300000 FFF G, HWAEMBER ALK T .

render = False
resume = False

RIS R RIS R, OB E render N True - HIEFIUGEITZRNE, LI E resume N True, B
2RSSR N EIE PRI B S B T ARSIk .
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1.2.7 HFEmIL2ES]

FE Bk

BEIRMA ], HATELRRNESI WA N FEIRRRERA (BERA) TTEER. ERITITHRZET,
A TR BV IR TN T — 35 2 P N Deep Reinforcement Learning:pong from Pixels , iX & ff i python
numpy/ZEF10OpenAl gym environmentf 5L AT — TR TR > BB F -

python tutorial_atari_pong.py

SR W 4% (Policy Network)

FEREL R3], Policy Network %5 [F TIREMZZMLE . CRENIANET (HF RN (Agent) )
© R R ATROZME A 4 (A0 m BB EhE R T AE)) - fEKarpathy AU H, Ml HE LT 298]
B, m E#shfm T, I BAUER 24 Simgoidfi th - H T ERATREEE B LR, FATME
F131>Softmaxfi i€ A ERER), W N REEIMIEL (F2FAMED 31 801E -

# observation for training
states_batch_pl = tf.placeholder (tf.float32, shape=[None, D])

(continues on next page)
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TensorLayer Documentation, % 7i 1.7.4

(B2 ET)
network = tl.layers.Inputlayer (states_batch_pl, name='"input_layer')
network = tl.layers.Denselayer (network, n_units=H,
act = tf.nn.relu, name='relul')
network = tl.layers.Denselayer (network, n_units=3,
act = tl.activation.identity, name='output_ layer')

probs = network.outputs
sampling_prob = tf.nn.softmax (probs)

RIFEAN AR —BES AN - ETREARDENBER, H HZJE 2 WX D50 504 s AU A
éﬁbVE) o BIORBEhER2M3K, (HZSoftmaxil i RIZMOTTF IR, BT AR S IEBNER I E 1RIEN M
LR -

prob = sess.run/(
sampling_prob,
feed_dict={states_batch_pl: x}
)
# action. 1: STOP 2: UP 3: DOWN
action = np.random.choice([1l,2,3], p=prob.flatten())

ys.append(action - 1)

SRS E T (Policy Gradient)

TRMEHBIEE T FEI%2 — Tend-to-end V5L, B EES > ICIRASBUR ISR SRR KA . — DT LUR A B SRS
A OB B R PIII R SE IR B >) - SRS R Z R (I, e Bk {517 2% 156 FH (0 SRS 0 48 B 25O 42
FUEAR R AECMERIG] S FREMBENGRANES] o BANEY, o ]AT Lodd i BT E 2 HoR 2 2 B s
BREL, IXFEERENGE RE RPIRAS M — R FIT 9 KRG 5 i 12K -

FIGERP— M REEREFEEQ-learning (DQN) - &% T Q-learning, 2% >] — P BRFHIR S BN ER] —
LEfE B E R AR BIE (W QAL - DQNKRA T — MAE M Z M 4R E QIR E B R FRQMEEL - II1%k
il /MUK FZ S (Temporal-Difference) RZEFLIH . — 4 A“F{KJE (Experience Replay) “HIfH#!
ZEW A A & FUHLHE F FTDQN— LA f F R A5 Bh 32 = JE et R & A fs e -

AT LA LUR 30K, RAG BN 3R 2 >) BT AP A
* Reinforcement Learning: An Introduction. Richard S. Sutton and Andrew G. Barto
* Deep Reinforcement Learning. David Silver, Google DeepMind
e UCL Course on RL

SRR IEE 27 51 T LEAE e Bl T ) L 2 LAY 25 2 S Bt Atari 9574 - AlphaGOIR] B 152 {3 FH 2R LU S
T8 T IEAN SR S X 28 TS T SR A 2 b % -

 Atari - Playing Atari with Deep Reinforcement Learning
* Atari - Human-level control through deep reinforcement learning

* AlphaGO - Mastering the game of Go with deep neural networks and tree search
BHEEREAR

SRS, B HERG R P L WP E R IR E R — 151 (up,up,stop,....down) « FESERBRPFU A,
HERRAR — kBRI 545 RA, Frbl— DA REE & LT MRE . RGBT LIS E — MR
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https://webdocs.cs.ualberta.ca/~sutton/book/the-book.html
http://www.iclr.cc/lib/exe/fetch.php?media=iclr2015:silver-iclr2015.pdf
http://www0.cs.ucl.ac.uk/staff/d.silver/web/Teaching.html
https://www.cs.toronto.edu/~vmnih/docs/dqn.pdf
http://www.nature.com/nature/journal/v518/n7540/full/nature14236.html
http://www.nature.com/nature/journal/v529/n7587/full/nature16961.html
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K, B—HEE—ERENFI, ETX MR EHEATIRE . FERERES, BINEEHAEEL
EMI101FS - fi FARMSPropi/ll 45— B /2001 B ITHIRETRUR HI2)2 SIS M 2%

R AN A3

RN —MENGR AP B IMERIR R A

actions_batch_pl = tf.placeholder (tf.int32, shape=[None])

discount_rewards_batch_pl = tf.placeholder (tf.float32, shape=[None])

loss = tl.rein.cross_entropy_reward_loss (probs, actions_batch_pl,
discount_rewards_batch_pl)

sess.run (
train_op,
feed_dict={
states_batch_pl: epx,
actions_batch_pl: epy,
discount_rewards_batch_pl: disR

)

—Pbatch A5 LA — P batch A B SIS M S8 R P A fy BT OB T8 BB EADAE BT H KRS 52
gME%EﬁEMWﬂﬁﬁﬁﬁﬂiﬁﬁﬁﬁﬁ%ﬂ%%iﬁﬁﬁﬁ%—ﬁﬂ%%ﬁ%o%E%ﬁ%ﬁ%
ENVERIIRAR AR -

=22
EARERRER T AR B ORI, end-to-end. BREHMREHEMET, HEMNBIASEASS
R NRRL . XF — 2 EmT LU N2

B, 5ESGHMLPEARRE, AL Playing Atari with Deep Reinforcement Learning B8 4 F 2 F A1 7] LA
FICNNsHREFFHE R

AYMX P ERBNSEGE FEE, EATLUERES R, RER, 80 AR BT 2R 1 iR gAY
H

&g, A LRSS, DUSe2Es) e ss 22 S Bk, 15 I ‘Example <http:/tensorlayer.readthedocs.io/
en/latest/user/example.html>°_ -

1.2.8 iz4TWord2Vec i+

FEHRANX—E 5, BATNG— A EFERNE, &R DOl R P — T [ 8RR ER - R R
I, & SRR IR A IR m B - ARBREE, Ff T S8 IE e — 2D LA
. BATRTLAE BIAR AR B & PR A i

python tutorial_word2vec_basic.py

WR—VIRELER, SREXEEWMNRATILE -
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http://tensorlayer.readthedocs.io/en/latest/user/example.html
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1.2.9 Ff#iA % %E (word embedding)
WHE (H&A)

BATRZN R R SE A 2 Colah AT 2 Word Representations [ B, DIFRE A 24 FATEMEH — N mER
FoR— N BA] . B Z Word2vec HI4H T 7] IFE Word2vec Parameter Learning Explained ] «

EAKU, WNE—MREREE— D IERE A0SR . — D RIEFHE—IDRER, X MDSH 2
BEMHFERITS (rowindex) , XN HIFT A &R RFRZ IR, 5 W &R FK /R EIF ] DUE iR A
BAREE . tbin, B4 BIERRE, woman man = queen - king, X MMFITFHRILUEER|, #HEHMH
PR — R B R R R MR B -

FE X —"1"Word2vecifl #k EFHFEA T -
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# train_inputs is a row vector, a input is an integer id of single word.

# train_labels is a column vector, a label is an integer id of single word.

# valid dataset is a column vector, a valid set is an integer id of single word.
train_inputs = tf.placeholder (tf.int32, shape=[batch_size])

train_labels = tf.placeholder (tf.int32, shape=[batch_size, 1])

valid_dataset = tf.constant (valid_examples, dtype=tf.int32)

# Look up embeddings for inputs.
emb_net = tl.layers.Word2vecEmbeddingInputlayer (
inputs = train_inputs,
train_labels = train_labels,
vocabulary_size = vocabulary_size,
embedding_size = embedding_size,
num_sampled = num_sampled,
nce_loss_args = {},
E_init = tf.random_uniform_initializer (minval=-1.0, maxval=1.0),
E_init_args = {},
nce_W_init = tf.truncated_normal_initializer (
stddev=float (1.0/np.sqgrt (embedding_size))),
nce_W_init_args = {},
nce_b_init = tf.constant_initializer (value=0.0),
nce_b_init_args = {},
name ='word2vec_layer',

BEE AT K B B

Word2vec{# Ff i KA (Negative sampling) FlSkip-gramf& A H TN - BRE T HLAGITHIC (NCE) 2 #5BhiR
DIRR R AR, INPRIIZRERE - Skip-Gram R 3UA (context) F1EWR (target) &%, Fil M HIRH
AT B AR SO B . FRATEA 1. nlp.generate_skip_gram_batch PRECRAERNZREYE, F:

# NCEFRKREH WordZ2vecEmbeddingInputlayer At
cost = emb_net.nce_cost
train_params = emb_net.all_params

train_op = tf.train.AdagradOptimizer (learning_rate, initial_accumulator_value=0.1,
use_locking=False) .minimize (cost, var_list=train_params)

data_index = 0
while (step < num_steps):
batch_inputs, batch_labels, data_index = tl.nlp.generate_skip_gram_batch (
data=data, batch_size=batch_size, num_skips=num_skips,
skip_window=skip_window, data_index=data_index)
feed_dict = {train_inputs : batch_inputs, train_labels : batch_labels}
_, loss_val = sess.run([train_op, cost], feed_dict=feed_dict)

AN E YIRS B R R R RE

IRk BRI R, BATRAFEFREE K HFEL R . BiEKRIDT M4 . IDF A E 7. K
=N RBSR PR R A B, AT BUARCR T A AR AR N B0X D B 2 I SR I B FE RE R

tutorial_generate_text.py -

3

%

W I
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vocabulary_size = 50000
embedding_size = 128
model_file_name = "model word2vec_50k_128"

batch_size = None

print ("Load existing embedding matrix and dictionaries™)
all _var = tl.files.load_npy_to_any (name=model_file_name+'.npy'")

data = all_var['data']; count = all_var(['count']
dictionary = all_var(['dictionary']
reverse_dictionary = all_var|['reverse_dictionary']

tl.nlp.save_vocab (count, name='vocab_'+model_file_name+'.txt')

del all_var, data, count

load_params = tl.files.load_npz (name=model_file_name+'.npz")
x = tf.placeholder (tf.int32, shape=[batch_size])
y_ = tf.placeholder (tf.int32, shape=[batch_size, 117)

emb_net = tl.layers.EmbeddingInputlayer (

inputs = x,

vocabulary_size = vocabulary_size,
embedding_size = embedding_size,
name ='embedding_layer')

tl.layers.initialize_global_variables (sess)

tl.files.assign_params (sess, [load_params[0]], emb_net)

1.2.10 Z17PTBHIF

Penn TreeBank (PTB) AUEEWHAAEREZIES EE (Language Modeling) P H, €35 "Empirical Evalua-
tion and Combination of Advanced Language Modeling Techniques"#/l “Recurrent Neural Network Regularization” -
ZEHEERIRE 29k HuiF, IRIERA 73K HIE, MKEAE 82k A . FEERIAL RN H 10k #
1] o

PTBIF2& N T Bon il s 22 /4%  (Recurrent Neural Network) SR 17T7E 5 A -

4&—]1% "1 am from Imperial College London", iX/MEZI AT DM HH 2% >] H 40 4f] M “from Imperial College” & Tl
Hi“Imperial College London” - H13fl /& 1, bTEi"EZ A\ O B TR R AR TN H T — 2Dt A SR A, ER)
- num_steps (FINKE, sequence length) H3e

python tutorial_ptb_lstm.py

ﬁiiﬂzlihf,\#ﬂl&ﬁ(d R, BORIRRE B IR RE, AT LUBECT m AICRS Bk R AR
IR E

flags.DEFINE_string (
"model", "small",
"A type of model. Possible options are: small, medium, large.")

WREER NIE, BREED

Epoch: 1 Learning rate: 1.000
0.004 perplexity: 5220.213 speed: 7635 wps

(continues on next page)
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.104 perplexity: 828.871 speed: 8469 wps
.204 perplexity: 614.071 speed: 8839 wps
.304 perplexity: 495.485 speed: 8889 wps
.404 perplexity: 427.381 speed: 8940 wps
.504 perplexity: 383.063 speed: 8920 wps
.604 perplexity: 345.135 speed: 8920 wps
.703 perplexity: 319.263 speed: 8949 wps
.803 perplexity: 298.774 speed: 8975 wps
.903 perplexity: 279.817 speed: 8986 wps
Epoch: 1 Train Perplexity: 265.558

Epoch: 1 Valid Perplexity: 178.436

O O O O O O o o o

=
T .
O -
Q
oy

13 Learning rate: 0.004
0.004 perplexity: 56.122 speed: 8594 wps
0.104 perplexity: 40.793 speed: 9186 wps
0.204 perplexity: 44.527 speed: 9117 wps
0.304 perplexity: 42.668 speed: 9214 wps
0.404 perplexity: 41.943 speed: 9269 wps
0.504 perplexity: 41.286 speed: 9271 wps
0.604 perplexity: 39.989 speed: 9244 wps
0.703 perplexity: 39.403 speed: 9236 wps
0.803 perplexity: 38.742 speed: 9229 wps
0.903 perplexity: 37.430 speed: 9240 wps

Epoch: 13 Train Perplexity: 36.643
Epoch: 13 Valid Perplexity: 121.475
Test Perplexity: 116.716

PTBI T UERH T 38 VA2 LA BERS SLIIE 5 @8, (HEX M 7 1A Mt 2 SEPR ST - AEME RN
T, EROZIN B M F AR R —F FEE LSTM RIS I A Mg A . 25, TR0
T 2B YRR R AL A RO, AT SE B 5 R A LR 2 AR

1.2.11 HFELSTM
B Y25 4% (Recurrent Neural Network)
FATIA N Andrey Karpathy 8% Understand Recurrent Neural Network s& | #3501 48 W 4% S 0 HORF Bk - 152

TEIXMER G, ColahHITH % Understand LSTM Network BEFS B T HELSTM - FA 1EX BN B HE L =Tk
VARSI ZS, BT DAESRAREE N RN A Z AT, 3 SC RS R T R s 18 2% -
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one to one one to many many to one many to many many to many

f t t 1t t Pt t t ¢
U D R DHE
f t bt t t ¢ t t ¢
Each rectangle is a vector and arrows represent functions (e.g. matrix multiply). Input vectors are in red, output vectors are in
blue and green vectors hold the RNN's state (more on this soon). From left to right: (1) Vanilla mode of processing without RNN,
from fixed-sized input to fixed-sized output (e.g. image classification). (2) Sequence output (e.g. image captioning takes an
image and outputs a sentence of words). (3) Sequence input (e.g. sentiment analysis where a given sentence is classified as
expressing positive or negative sentiment). (4) Sequence input and sequence output (e.g. Machine Translation: an RNN reads a
sentence in English and then outputs a sentence in French). (5) Synced sequence input and output (e.g. video classification

where we wish to label each frame of the video). Notice that in every case are no pre-specified constraints on the lengths
sequences because the recurrent transformation (green) is fixed and can be applied as many times as we like.

K A Andrey Karpathy$2{it

&5 %\ 5 % Hi FF 51 (Synced sequence input and output)

PTB|F R & — N B EP A S5, Karpathy IEE iR H <(5) [ FF 5% A\ 5 i H (5] an s
SRR EN W TIRD) -

BRIFIMEN T, F—ERIAREER (KA) |, B8 REAEEHRA N A&, F1%6FHEEHEH
TSE N GRIF /) R EFEF . 5=, ¥ESWZELSTM, {FHDropoutESEEIFLNIIL, B iboverfiting . Fx/5, FH
SRR — F 5 Fsoftmax iy H

% — ZLSTMA i i 2R 2 [batch_size, num_steps, hidden_size], iXs&N | ik N —ZLSTMA LIS EH I
- 5 " JZLSTM%H IR E [batch_size*num_steps, hidden_size], iXJ& 0 T ikt E (£1%H)Z Dense)
AILES AR EH . RETTESMER P softmaxfii i, FEASECN n_examples = batch_size*num_steps -

B — P HZPTBHEAE, At AT LA TensorFlow H /7 IPTBHE |, FHSCEHEFE WAL 24Pt -

network = tl.layers.EmbeddingInputlayer (
inputs = x,
vocabulary_size = vocab_size,
embedding_size = hidden_size,
E_init = tf.random_uniform_initializer (-init_scale, init_scale),
name ='embedding_layer')
if is_training:
network = tl.layers.DropoutLayer (network, keep=keep_prob, name='dropl'")
network = tl.layers.RNNLayer (network,
cell_fn=tf.nn.rnn_cell.BasicLSTMCell,
cell _init_args={'forget_bias': 0.0},
n_hidden=hidden_size,
initializer=tf.random_uniform_initializer(-init_scale, init_scale),
n_steps=num_steps,
return_last=False,
name='basic_lstm_layerl")
lstml = network

(continues on next page)
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if is_training:
network = tl.layers.Dropoutlayer (network, keep=keep_prob, name='drop2')
network = tl.layers.RNNLayer (network,
cell_fn=tf.nn.rnn_cell.BasicLSTMCell,
cell_init_args={'forget_bias': 0.0},
n_hidden=hidden_size,
initializer=tf.random_uniform_initializer(-init_scale, init_scale),
n_steps=num_steps,
return_last=False,
return_seq_2d=True,
name='basic_lstm_layer2"')
lstm2 = network
if is_training:
network = tl.layers.Dropoutlayer (network, keep=keep_prob, name='drop3')
network = tl.layers.Denselayer (network,
n_units=vocab_size,
W_init=tf.random_uniform_initializer (-init_scale, init_scale),
b_init=tf.random_uniform_initializer (-init_scale, init_scale),
act = tl.activation.identity, name='output_layer')

BamEmR

batch_size ZUE /T LA A FHATIHEECE - W N HEAIHF 7R, 58— batch ffH 0 2] 9 K23 FIIE

B % batch 1 10 ] 19 kZ>]F5 . FFLIEZBE T 9 2] 10 ZEAMEE - H 43T bath_size % H

1, EAHEH 02 20 Z EFTERIFIIEBHRES] -

iX B Y batch_size R85 MNIST # FHSE ANE - 7E MNIST 5|7, batch_size &8 GEMR A FA 145 FH AU

KEE, THEE PTB BT, batch_size & NI ERIIZREE FIF-F7 3R 5L -

FIRY batch_size > 1 FALF B S W AR, (HEWMRENEIEE EHKY (—MEREEEE LT

¥, WARPEEASEIMRARNSER .

FEPTBHAEH, AT E T batch_size =20, FTLA, FATRKFENEIRER R 20 BL (segment) . ER—
(epoch) FIFFIAET, FATE 20 MIEILAI LSTM IR (State) , SRJE IS 20 BedE#t 11582 -

WGREIEECHH 72T

train_data = [i1i for i in range(20)]

for batch in tl.iterate.ptb_iterator(train_data, batch_size=2, num_steps=3):
X, y = batch
print (x, '\n',y)

[Co 1 2
[10 11 12
[r1r 2 3
[11 12 13

<——-x lst subset/ iteration

[l 3 4 5
[13 14 15
[l 4 5 6
[14 15 16

] <-—- 1st batch input 2nd subset/ iteration
]1] <——= 2nd batch input

] <-——- 1lst batch target

]] <=—-= 2nd batch target

[l 6 7 8
[16 17 18
[r7 8 9
[17 18 19

3rd subset/ iteration
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TEMR: XA AT LA PRI i B AR R AT «

TR AN A 3

1R REUE — R H cross entropy FIE1H -

# BHEZYTE N tensorlayer.cost.cross_entropy_seq()

def loss_fn (outputs, targets, batch_size, num_steps):
# Returns the cost function of Cross-entropy of two sequences, implement
softmax internally.
outputs : 2D tensor [batch_size+xnum_steps, n_units of output layer]
targets : 2D tensor [batch_size, num_steps], need to be reshaped.

#
#
#
# n_examples = batch_size x num_steps
# so
# cost 1is the averaged cost of each mini-batch (concurrent process).
loss = tf.nn.seg2seq.sequence_loss_by_example (

[outputs],

[tf.reshape(targets, [-1]1)],

[tf.ones ([batch_size % num_steps])])
cost = tf.reduce_sum(loss) / batch_size
return cost

# Cost for Training
cost = loss_fn(network.outputs, targets, batch_size, num_steps)

FENEGES, % F7EE T 1epochZ J§ (H max_epoch & X) UG LB R B 22 3] % (learning
rate) , H1 S KIEHI— TepochH) 2 S R LI — P TR (H lr_decay ES) e Jﬂ:ﬁl‘, BT R ) %
# (truncated backpropagation) ET T

HEESE R S TACE, B H RIS R S B M A (FERFR]) R A0 3R b R — ] 58 4K
num_steps )BT . BT AE—ITGECHRE DI Z] ERBHE N num_steps HIHIATIERK %ﬁ%EEZE
[T, XRMEHLEHN -

# BT &R Truncated Backpropagation for training
with tf.variable_scope('learning_rate'):
lr = tf.Variable (0.0, trainable=False)

tvars = tf.trainable_variables ()

grads, _ = tf.clip_by_global_ norm(tf.gradients(cost, tvars),
max_grad_norm)

optimizer = tf.train.GradientDescentOptimizer (1lr)

train_op = optimizer.apply_gradients(zip(grads, tvars))

R Y HilepochfE KT max_epoch , MPIEHFIZS]EHIEL, 1r_decay HFF(R2ETH .

new_lr_decay = lr_decay »* max (i - max_epoch, 0.0)
sess.run(tf.assign(lr, learning_rate % new_lr_decay))

FERE—PepochIJFIRZ A, LSTMAPRSZWEE HTRE; HEF—MERZE, LSTMIREH 2,
Bt ABHEBGRT ILSTMARZS 150 T — & R AR LR -

# EB—"TepochZ 8, 1BITE LsTMIRAK NZIRE

statel = tl.layers.initialize_rnn_state(lstml.initial_state)
state2 = tl.layers.initialize_rnn_state(lstm2.initial_state)

for step, (x, y) in enumerate(tl.iterate.ptb_iterator(train_data,

(continues on next page)
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batch_size, num_steps)):
feed_dict = {input_data: x, targets: vy,
lstml.initial_state: statel,
lstm2.initial_state: state2,
}
# JBHdropout
feed_dict.update( network.all_drop )
# AEFHPIRESAERN T — BRI WIHIEIRAE
_cost, statel, state2, _ = sess.run([cost,
lstml.final_state,
lstm2.final_state,
train_opl,
feed_dict=feed_dict
)

costs += _cost; iters += num_steps

T

HINGEREZ 5, SEATM T — DR e, BOIATEBEFIIKE T, B batch_size M
num_steps #EA 1 « RIE, FATHTU—F— D H T — D8I, MASEEL— RS r S —
F1 fR) B3]

input_data_test = tf.placeholder (tf.int32, [1, 1])
targets_test = tf.placeholder(tf.int32, [1, 1])

network_test, lstml_test, lstm2_test = inference (input_data_test,
is_training=False, num_steps=1, reuse=True)

cost_test = loss_fn(network_test.outputs, targets_test, 1, 1)

print ("Evaluation")

# M

# go through the test set step by step, it will take a while.
start_time = time.time ()

costs = 0.0; iters = 0

# SYIGR—E, EETE LsTMRENTRE

statel = tl.layers.initialize_rnn_state(lstml_test.initial_state)
state2 = tl.layers.initialize_rnn_state(lstm2_test.initial_state)

for step, (x, y) in enumerate(tl.iterate.ptb_iterator (test_data,
batch_size=1, num_steps=1)):
feed_dict = {input_data_test: x, targets_test: vy,
lstml_test.initial_state: statel,
lstm2_test.initial_state: state2,
}

_cost, statel, state?2 = sess.run([cost_test,
1stml_test.final_state,
lstm2_test.final_state],
feed_dict=feed_dict
)

costs += _cost; iters += 1
test_perplexity = np.exp(costs / iters)
print ("Test Perplexity: took s" % (test_perplexity, time.time () - start_
—time))
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T—F?

WEZHAT R FIHEAFFIEH L (Synced sequence input and output) - FRFELEFATEE T FF]H A H
—Hi 55l (Sequence input and one output) , LSTM 3R] LA%E & il 45 & — P2 A0 “Hok B b5,
vt R — A

THFHR IR tutorial_generate_text.py FIMCHE, B T insE— 1 2SI RIR®REH
B, DASAnT4E EMLEs— 130k, BRI 3CF B oA -

Karpathy[Jf%:  "(3) Sequence input (e.g. sentiment analysis where a given sentence is classified as expressing
positive or negative sentiment). "

1.2.12 HEZZHMHFE

TEREAE B F TUH B B 1 Seq2seq, & KX B2 > FOHE TR > 1)+ -

1.2.13 BRI

Stacked Denosing Autoencoder HERL %R 5 4RS 28
Word Embedding TA#ZE « iA#i A

Iteration 1£1€

Natural Language Processing H9R1E 5 4b

Sparse FHELH]

Cost function 12K K%L

Regularization #LNML « EN{L

Tokenization Z{F1L

Truncated backpropagation AW i 7] % #&

1.2.14 HL5R

TensorLayer I AEMUT 47 TEAREEFH LA SR «
&5, APL ZEFFMUAMT

layers (tensorlayer. layers),

activation (tensorlayer.activation),

natural language processing (tensorlayer.nlp),
reinforcement learning (tensorlayer. rein),
cost expressions and regularizers (tensorlayer.cost),
load and save files (tensorlayer. files),
operating system (tensorlayer. ops),

helper functions (tensorlayer.utils),
visualization (tensorlayer.visuallze),

iteration functions (tensorlayer. iterate),
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preprocessing functions (tensorlayer.prepro),

1.3 #il-F Examples

1.3.1 Basics

¢ Multi-layer perceptron (MNIST). Classification task, see tutorial_mnist_simple.py.

* Multi-layer perceptron (MNIST). Classification using Iterator, see method1 and method?2.

1.3.2 Computer Vision

Denoising Autoencoder (MNIST). Classification task, see tutorial_mnist.py.
Stacked Denoising Autoencoder and Fine-Tuning (MNIST). A MLP classification task, see tutorial_mnist.py.
Convolutional Network (MNIST). Classification task, see tutorial_mnist.py.

Convolutional Network (CIFAR-10). Classification task, see tutorial_cifarlO.py and tuto-
rial_cifar10_tfrecord.py.

VGG 16 (ImageNet). Classification task, see tutorial_vggl6.py.

VGG 19 (ImageNet). Classification task, see tutorial_vgg19.py.

InceptionV3 (ImageNet). Classification task, see tutorial_inceptionV3_tfslim.py.

Wide ResNet (CIFAR) by ritchieng.

More CNN implementations of TF-Slim can be connected to TensorLayer via SlimNetsLayer.
Spatial Transformer Networks by zsdonghao.

U-Net for brain tumor segmentation by zsdonghao.

Variational Autoencoder (VAE) for (CelebA) by yzwxx.

Variational Autoencoder (VAE) for (MNIST) by BUPTLdy.

Image Captioning - Reimplementation of Google’s im2txt by zsdonghao.

1.3.3 Natural Language Processing

Recurrent Neural Network (LSTM). Apply multiple LSTM to PTB dataset for language modeling, see tuto-
rial_ptb_lIstm_state_is_tuple.py.

Word Embedding (Word2vec). Train a word embedding matrix, see tutorial_word2vec_basic.py.
Restore Embedding matrix. Restore a pre-train embedding matrix, see tutorial _generate_text.py.
Text Generation. Generates new text scripts, using LSTM network, see tutorial _generate_text.py.
Chinese Text Anti-Spam by pakrchen.

Chatbot in 200 lines of code for Seq2Seq.

FastText Sentence Classification (IMDB), see tutorial_imdb_fasttext.py by tomtung.

30

Chapter 1. Fi ' #58
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https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_mnist.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_mnist.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_mnist.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_cifar10.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_cifar10_tfrecord.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_cifar10_tfrecord.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_vgg16.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_vgg19.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_inceptionV3_tfslim.py
https://github.com/ritchieng/wideresnet-tensorlayer
https://github.com/tensorflow/models/tree/master/research/slim
https://arxiv.org/abs/1506.02025
https://github.com/zsdonghao/Spatial-Transformer-Nets
https://github.com/zsdonghao/u-net-brain-tumor
https://github.com/zsdonghao/u-net-brain-tumor
https://github.com/yzwxx/vae-celebA
https://github.com/BUPTLdy/tl-vae
https://github.com/tensorflow/models/tree/master/research/im2txt
https://github.com/zsdonghao/Image-Captioning
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_ptb_lstm_state_is_tuple.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_ptb_lstm_state_is_tuple.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_word2vec_basic.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_generate_text.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_generate_text.py
https://github.com/pakrchen/text-antispam
https://github.com/zsdonghao/seq2seq-chatbot
http://tensorlayer.readthedocs.io/en/latest/modules/layers.html#simple-seq2seq
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_imdb_fasttext.py
https://github.com/tomtung
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1.3.4 Adversarial Learning

DCGAN (CelebA). Generating images by Deep Convolutional Generative Adversarial Networks by zsdonghao.
* Generative Adversarial Text to Image Synthesis by zsdonghao.

* Unsupervised Image to Image Translation with Generative Adversarial Networks by zsdonghao.

* Improved CycleGAN with resize-convolution by luoxier.

* Super Resolution GAN by zsdonghao.

DAGAN: Fast Compressed Sensing MRI Reconstruction by nebulaV.

1.3.5 Reinforcement Learning

* Policy Gradient / Network (Atari Ping Pong), see tutorial_atari_pong.py.

* Deep Q-Network (Frozen lake), see tutorial_frozenlake_dqn.py.

* Q-Table learning algorithm (Frozen lake), see tutorial_frozenlake_q_table.py.

* Asynchronous Policy Gradient using TensorDB (Atari Ping Pong) by nebulaV.

* AC for discrete action space (Cartpole), see tutorial_cartpole_ac.py.

* A3C for continuous action space (Bipedal Walker), see tutorial_bipedalwalker_a3c*.py.

DAGGER for (Gym Torcs) by zsdonghao.

* TRPO for continuous and discrete action space by jjkke88.

1.3.6 Special Examples

¢ Distributed Training. mnist and imagenet by jorgemf.
* Merge TF-Slim into TensorLayer. tutorial_inceptionV3_tfslim.py.
* Merge Keras into TensorLayer. tutorial_keras.py.

* Data augmentation with TFRecord. Effective way to load and pre-process data, see tutorial_tfrecord*.py and
tutorial_cifar10_tfrecord.py.

* Data augmentation with TensorLayer, see tutorial_image_preprocess.py.
» TensorDB by fangde see here.
* A simple web service - TensorFlask by JoelKronander.

* Float 16 half-precision model, see tutorial_mnist_float16.py.

1.4 FF 4 Development

TensorLayerfq T— M7 EHE TAIFRIIE , BHETHENL GitHub FITTRRE 7 ST4EI AT I8 -

PES— OB 5 AN TARRW T A BRI E . BTG GOy I 3 SR AL B - ARV SCRrER &
B EA T B2 ® Tk -
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http://arxiv.org/abs/1511.06434
https://github.com/zsdonghao/dcgan
https://github.com/zsdonghao/text-to-image
https://github.com/zsdonghao/text-to-image
https://github.com/zsdonghao/Unsup-Im2Im
https://github.com/zsdonghao/Unsup-Im2Im
https://github.com/luoxier/CycleGAN_Tensorlayer
https://github.com/luoxier/CycleGAN_Tensorlayer
https://arxiv.org/abs/1609.04802
https://github.com/zsdonghao/SRGAN
https://github.com/nebulaV/DAGAN
https://github.com/nebulaV/DAGAN
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_atari_pong.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_frozenlake_dqn.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_frozenlake_q_table.py
https://github.com/akaraspt/tl_paper
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_cartpole_ac.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_bipedalwalker_a3c_continuous_action.py
https://www.cs.cmu.edu/%7Esross1/publications/Ross-AIStats11-NoRegret.pdf
https://github.com/ugo-nama-kun/gym_torcs
https://github.com/zsdonghao/Imitation-Learning-Dagger-Torcs
https://arxiv.org/abs/1502.05477
https://github.com/jjkke88/RL_toolbox
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_mnist_distributed.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_inceptionV3_tfslim.py
https://github.com/jorgemf
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_inceptionV3_tfslim.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_keras.py
https://github.com/zsdonghao/tensorlayer/tree/master/example
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_cifar10_tfrecord.py
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_image_preprocess.py
https://github.com/fangde
https://github.com/akaraspt/tl_paper
https://github.com/JoelKronander/TensorFlask
https://github.com/JoelKronander
https://github.com/zsdonghao/tensorlayer/blob/master/example/tutorial_mnist_float16.py
http://github.com/zsdonghao/tensorlayer
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1.4.1 &
TensorLayer 4BV R T4 & TensorFlow [ & & 14 A1 IE i B building blocks i AT FH 14 3 1| £ 1 228 0 48 O 75 3K -
BB NI BT A

« BlE: HTHH, ST RSBHCMETHIMIES M-

o P FEGPURISCEF Nz T3 5 4l TensorFlow il ASHE B — 2 - WS E AL PERE -

o RE: — MM BEENL, ATE—RENE L. 5T 5H M TensorFlow I EME -

o EW: FEMESE SR TensorFlow, RE KM TensorFlow HI ) 8EF HiE i TensorFlow £ E -

W% 53841

UNRIEAER B 27 ST ISR 2 5] T T A AT T — R EIR, MO = H R A TensorLayer
s WIAEREL TIER, WA OGS M2 ARIESCHRER: -
o RATREMAERIEL TR, DAIBCT T 553

REBUG

TEHE GitHub EIREBUG - IREITRIREBUG, HEFLITHAE:
* & B TensorLayerFTensorFlowhi{ 24~ 5
o EIIBUGHIER, SIFREH/D 2 python A&
o BRGNS RANEHAE 25 R -

WRIEAE BT 2T EBUG, ZUE RANHE B2 & 5 5 TensorLayerZ{ TensorFlowH 5%, 1§ RSB
our mailing list EF T -

EEBUG

8 1 GitHub ) [A] &= (issues) R EHBUGHR & - AL #bric WBUGHI TN BB A8 28 5 B i AR UL ER & FF AL
B WERGEA I T TensorLayerf)— MR AT LLH CAEE RUBUG, 0] LLFARAT 7 ik SE & B 3 B /= 2R
REXIBUG -

Y 5 30

Tttt AR RELZIMELE T ERBERE, FERS, BT LS ERAGEEN . 1F KR
£ ! *Edit on GitHub* (U BERE LA — R UG LA I HAPISIHIFI 3 B RER SURI* [source ] * ) B4 AT
AT B S bR 3 R 57 AR SO AR -

1.4.2 WS 58A]
ZEGitHub %%

IEGANIRI SO B S BUGHT UL B B2 7 5, s i SORFG B A BU*Edit on GitHub*BE #2505 APIS | FHFI R H1 1)
X B B* [source [ *8E R T FFGitHubF FIIF SCHF, IR 5 7E VR AN 00 2% 7 5 5 *Edit this file*8¥ 4% A £ HE
3K (Pull Request). 71 A FFE—1 %% HGitHubllk 7 o] LU T -

K TFAEMBRIREE AL, 180G LN P BA B TensorLayer /T 4 «
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X
HYH Sphinx R . WREARMIREE, 217 @4 .. code: bash

cd docs make html

IR AR R E R A A IO, BT NS

cd docs
make clean
make html

R JFE . $T J  docs/_build/index.html K EH F & H Bl E  ‘readthe-
docs<http://tensorlayer.readthedocs/org/> (14 . WREHEHR TREZNE, HAMUTFHIATHFLZES
PRI SE BEVE L, 1247 “make clean html“ 2 1ESphinx B #7T 4 A FTE SCAE -

Y5 IO ST, 15 R REM F BRI SUR R SO IR, SR ORUEEE AN B SO i — 2 - BT B8 A
KEAERIMERER, 5% LN 0.

e reStructuredText Primer
 Sphinx reST markup constructs

* A Guide to NumPy/SciPy Documentation

Wi
TensorLayerH 100%FICIE B i K, X EHEAE o8 AR, [BdR T —%5TiE.

o BYEREIUEMERORGE, SR ITKEASEN e R TR L EA B -
o BEEEE D BUGHL I — D AT ZR G,
Fr L ME B BUGHY 5 R ROZEL & — MBS B ik &= 61 -

= E R IR N A REH R AGEY, SCEAE, W, AEEEERER . A0 UG ER
$RACE|— P9 3 (branch), H HRFX D LS ERIRIAork) & H,  IRJE T GitHub [ vk & 14— ik
>K(pull request)

P i LD IR TE GitHub_E A M 2 NEE A UARH:  https://guides.github.com/introduction/flow/

LIRS POE RN, HME — DA, DB RATRERE TR T - REE— D IEEF RS
(A @i(issue), FLUN: issue#123, VEAERAIRGIR IR Fixes#123,*Resolves#123* 83 *Closes#123%, X4 7
HIRIE SR YN 2 |5 GitHub 2 5 AR (A -

1.5 ¥ % More
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1.5.2 R TTRR

j"':f#'j FREREZF, AN H - SEIET I TensorLayer/Z ~ [EZF GitHub Issues DL H5 Bl 52 =BS54 -
— BT 2 &%, MGUFE GitHub Epush-

1.5.3 HEEER
7 I H T oA 2% — BB R 2B

Data science is therefore by nature at the core of all modern transdisciplinary scientific activities, as it involves the
whole life cycle of data, from acquisition and exploration to analysis and communication of the results. Data science
is not only concerned with the tools and methods to obtain, manage and analyse data: it is also about extracting value
from data and translating it from asset to product.

Launched on 1st April 2014, the Data Science Institute at Imperial College London aims to enhance Imperial’s excel-
lence in data-driven research across its faculties by fulfilling the following objectives.

The Data Science Institute is housed in purpose built facilities in the heart of the Imperial College campus in South
Kensington. Such a central location provides excellent access to collabroators across the College and across London.

 To act as a focal point for coordinating data science research at Imperial College by facilitating access to funding,
engaging with global partners, and stimulating cross-disciplinary collaboration.

* To develop data management and analysis technologies and services for supporting data driven research in the
College.

* To promote the training and education of the new generation of data scientist by developing and coordinating
new degree courses, and conducting public outreach programmes on data science.

* To advise College on data strategy and policy by providing world-class data science expertise.

* To enable the translation of data science innovation by close collaboration with industry and supporting com-
mercialization.

If you are interested in working with us, please check our vacancies and other ways to get involved , or feel free to
contact us.

EREEH (bn) BEAERAR -BEIEMN (30~605 AR)

AwEEN: BINBRITAES, BERAAEANEH LA, A TOUEATEHGEMAY L
B A A A P & o T BA R G A 4K iRk 5 T'Google ~ MUILTE B B ~ Dyson# #& - chjt“ﬁﬂ(
i& « D&AD ~ Oakley - DIAGEO J¢ [E N THZ B BEFT -

AR ST
o [EFIGREE 2 SRR LA L BT (R
o BHREZE BRI Z SN RS -

o BE2FUERESS]  PLasileg - BRAEEHRHE R
o X518 C/C++ H1 Python;

» A& TensorLayerflI TensorFlow /it 5E ;

« ABETCUDARIERIT ST I 2R L5,
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o ABERREFEBRS MR R, #REEOpenCV,OpenGL ES, T i G HFHE R
VISHICRES

o RIFHIBIBAETERIR;
« AEMS KT E RO HEHR -
i LB RSOHO
FEF: 30~605 AR

B & 777 info@penguinsinnovate.com
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CHAPTER 2

APIH 3

WRARIEAE TSR NFIRAIREL, REGE 7L, XSO R Y

2.1 API - %% )2

7T R AI BEHE (R FF TensorLayer ) & & 14, A1 &/ MU LayerfI % &, F LB ATE A - BE## A Tensor-
Flow'E /7 IR EL . a0, B IRFATHR flocal response normalization layer, {H ] /7 7] LI7E network.
outputs FfFH tf.nn.1rn () REIMZ . B ETensorFlow'E /7 KEUEE iXH -

211 TEE
Ffr’H TensorLayer /25 41 T B 1%
* layer.outputs: —/" Tensor, X @jZMHIH -

e layer.all_params : —5 Tensor, HEZMEE— 155 .

e layer.all_layers: —75! Tensor, f#%M & —ZHKiH -

e layer.all_drop: —F# {placeholder : {F 5%}, M 2 MR .
i TensorLayer/ZH U1 T # 77 H:

e layer.print_params() : I EH HHEZMWMEMHMSEEFEE (F WM tl.layers.
initialize_global_variables (sess) pAN= 7 Ab #ow] DL fE A tl.layers.
print_all_variables () RITEIHESEMIEE -

e layer.print_layers() : TE M EG—EZHmHEER -
e layer.count_params () : fTETHHEMESEIEE -

T ML R IR L R B B N Z SR IR, AR R AR DU T E AR IR A R R 2 HES e —#E, L —
S EBETHEFG, FI— RS SR — Layer 5. MANATFREENEMES network.
all_params, network.all layers Al network.all_drop. HH all_params s£—MFFEdist), E
BT R A T 18 MM E M 245 S5 (variables) IFEST, T HAIEE L T — M= Z WA/, N
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all_params =[WI,bl, W2, b2, W_out, b_out]

%%%%‘—EK&%%%E’J%@ ,627[9[1_1_ network.all_params[2:3] gzget_variables_with_name()
BREL. SRNT all_layers H@E—"1FIFKdist), BIZIFIRF T HERMEMSE—ZHHPATEE, £ IR
Mg,

all_layers = [drop(?,784), relu(2,800), drop(?,800), relu(?,800), drop(?,800)], identity(?,10)]

H A 2 f£ F 1E Ebatch size# 7] WL - R 7] DL 5§ network.print_layers() # network.
print_params ( ) fTEHEB—EHHNEREULE—1TSHNER . EESEMENETELZ LS
8, Wztr network count_params () o

sess = tf.InteractiveSession ()
x = tf.placeholder (tf.float32, shape=[None, 784], name='x")
y_ = tf.placeholder (tf.int64, shape=[None, ], name='y_ ')

network = tl.layers.Inputlayer (x, name='"input_ layer")
network = tl.layers.Dropoutlayer (network, keep=0.8, name='dropl")
network = tl.layers.Denselayer (network, n_units=800,

act = tf.nn.relu, name='relul')
network = tl.layers.DropoutlLayer (network, keep=0.5, name='drop2'")
network = tl.layers.Denselayer (network, n_units=800,

act = tf.nn.relu, name='relu2')
network = tl.layers.DropoutlLayer (network, keep=0.5, name='drop3'")
network = tl.layers.Denselayer (network, n_units=10,

act = tl.activation.identity,

name="'output_layer")

y = network.outputs
y_op = tf.argmax(tf.nn.softmax(y), 1)

cost = tl.cost.cross_entropy(y, y_, name='ce')

train_params = network.all_ params

train_op = tf.train.AdamOptimizer (learning_rate, betal=0.9, beta2=0.999,
epsilon=1e-08, use_locking=False) .minimize (cost, var_list,

—= train_params)

tl.layers.initialize_global_variables (sess)

network.print_params ()
network.print_layers ()

FHP, network.all_drop &—TFH, BHRAF THEAEZ (Hidropout) Y keeping #EZ - 7E_LTHIE LAY
M LE T BIRF T =dropout/Z ' keeping i %

BRI, ZEVIZRIT 40 R F5 F dropout/Z -

feed_dict = {x: X_train_a, y_: y_train_a}
feed_dict.update( network.all_drop )
loss, _ = sess.run([cost, train_op], feed_dict=feed_dict)

feed_dict.update( network.all_drop )

LEMPRET, 4nR % ] dropout/Z -

feed_dict = {x: X_val, y_: y_val}
feed_dict.update (dp_dict)

(continues on next page)
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print (" val loss: 2f" % sess.run(cost, feed_dict=feed_dict))
print (" val acc: 21" % np.mean(y_val ==
sess.run(y_op, feed_dict=feed_dict)))

HEZMTT, EE MNIST ] F

21.2 HEXZE
—AME R

SH—EENE, RTEEE—1#FPythonZ, RFEI outputs Tk -
NHERIE L T iR AT, SRERIH

class Doublelayer (Layer) :

def _ init_ (
self,
layer = None,
name ='double_layer',

# AT OHEH (R2)
Layer.__init__ (self, name=name)

# KEEAZLBERRET (R%)

self.inputs layer.outputs

# EHELR (BB

print (" I am DoublelLayer")

# RZMINRESSHL (B E SLERST)
self.outputs = self.inputs * 2

# REZRIENSE OR2)

self.all_layers = list (layer.all_layers)
self.all _params = list (layer.all_params)
self.all_drop = dict(layer.all_drop)

# HEFREMSE (&SGR
self.all_layers.extend( [self.outputs] )

R K)Dense/Z

rEOLEEHE XEZET, BAINPREE %R (Dense) ERUTSEIIRT - & N7 7EWeights X5 [F FIBiases 1] &
B, By, REETSERBEREITEN outputs -« EwE, (EA—TEHSHNE, BAIFER
B2 N2 al11_params # -

class MyDenselayer (Layer) :

def _ init_ (
self,
layer = None,
n_units = 100,
act = tf.nn.relu,
name ='simple_dense',

(continues on next page)
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# WA TFRAOHEH OF2)
Layer.__init__ (self, name=name)

# AEBAELZEEIH (F%)

self.inputs = layer.outputs

# WHERE (HEEY)
print (" MyDenselayer %$s: ¢d, ¢s" % (self.name, n_units, act))

# ARRHIIRESEIL (HE L&)

n_in = int(self.inputs._shape[-1]) # H L—ZHHEE
with tf.variable_scope (name) as vs:
# HrESE
W = tf.get_variable (name='W', shape=(n_in, n_units))
b = tf.get_variable (name='b', shape=(n_units))

# tensorffE
self.outputs = act (tf.matmul (self.inputs, W) + b)

# REZBIENZE (1)

self.all_layers = list (layer.all_ layers)
self.all_params = list (layer.all_params)
self.all_drop = dict (layer.all_drop)

# FEFEMSE (B SHR)
self.all_layers.extend( [self.outputs] )
self.all_params.extend( [W, b] )

BERINETTH

B2 B E TSR J7 1 (Greedy layer-wise pretrain) & iR B 1 42 M L& IR TR AR EEZ N —FTE, A A
IS LERFIR A, A AN FTIIZRE 7% -

A B E A ET H 2 6525 (Vanilla Sparse Autoencoder ) W1 N FICASET7R, f# F KL divergence SEIR (K
Tsigmoid), AEAZEXT 1 EE #1122 [ 4% (Deep Rectifier Network) ,  AJ RAGE X442 050 H 3 TL LA A0 >R
SCINFRE -

# Vanilla Sparse Autoencoder

beta = 4
rho = 0.15
p_hat = tf.reduce_mean (activation_out, reduction_indices = 0)

KLD = beta » tf.reduce_sum( rho » tf.log(tf.div(rho, p_hat))
+ (1- rho) * tf.log((l- rho)/ (tf.sub(float(l), p_hat))) )

TN HEREZ T, HTXNRE, TensorLayer H& 3t T — a8 B 771258 B € L H CRITINGR7 1% -
T HY%iE2s, TensorLayer ] ReconlLayer.__init__ () K& X EMMZ (reconstruction layer) Flfii
K. ZEEEXEHCOHMKEE, RTEEE ReconlLayer._ _init__ () B self.cost BRI LA
T WS ECRIRKEEL, FRE Tensorflow Math « BRIMEHR T, EJE (ReconLayer) AHH
self.train_params = self.all _params[-4:] KHEFHI—ZH) Weights Fl Biases, X4 TSN
[W_encoder, b_encoder, W_decoder, b_decoder] , H™H W_encoder, b_encoder BT ZHH]
Dense /2, W_decoder, b_decoder] BTHRIMIEME - I, WWREABERNFEHH 2 258, R
FEMBN [-4:1 N [-6:] -
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Reconlayer.__init__ (...):
self.train_params = self.all_params[—-4:]

self.cost = mse + Ll_a + L2_w

2.1.3 ETiE

get_variables_with_name(namel[, train_only, ...])

Get variable list by a given name scope.

get_layers_with_name([network, name, printable])

Get layer list in a network by a given name scope.

set_name_reuse([enable])

Enable or disable reuse layer name.

print_all_variables([train_only])

Print all trainable and non-trainable variables

initialize global_variables([sess])

Excute sess.run (tf.
global_variables_initializer())

for TF 0.12+ or sess.run (tf.
initialize_all _variables ()) for TFO.11.

Layer([inputs, name])

The Layer class represents a single layer of a neural net-
work.

InputLayer([inputs, name])

The InputLayer class is the starting layer of a neural
network.

OneHot InputLayer([inputs, depth, on_value, ...])

The OneHot InputLayer class is the starting layer of a
neural network, see t £ . one_hot.

Word2vecEmbeddingInput layer([inputs, ...])

The Word2vecEmbeddingInputlayer class is a
fully connected layer, for Word Embedding.

EmbeddingInputlayer([inputs, ...])

The EmbeddingInputlayer class is a fully connected
layer, for Word Embedding.

AverageEmbeddingInputlayer(inputs, ...[, ...])

The AverageEmbeddingInputlayer averages over
embeddings of inputs, can be used as the input layer for
models like DAN[1] and FastText[2].

DenseLayer([layer, n_units, act, W_init, ...])

The DenseLayer class is a fully connected layer.

ReconLayer([layer, x_recon, name, n_units, act])

The ReconLayer class is a reconstruction layer Dense-
Layer which use to pre-train a DenseLayer.

Dropout Layer([layer, keep, is_fix, ...])

The DropoutLayer class is a noise layer which ran-
domly set some values to zero by a given keeping proba-
bility.

GaussianNoiseLayer([layer, mean, stddev, ...])

The GaussianNoiseLayer class is noise layer that
adding noise with normal distribution to the activation.

DropconnectDenseLayer([layer, keep, ...])

The DropconnectDenselLayer class is
DenseLayer with DropConnect behaviour which
randomly remove connection between this layer to
previous layer by a given keeping probability.

ConvldLayer([layer, act, shape, stride, ...])

The ConvidLayer class is a 1D CNN layer, see
tf.nn.convolution.

Conv2dLayer([layer, act, shape, strides, ...])

The Conv2dLayer class is a 2D CNN layer, see
tf.nn.conv2d.

DeConvZ2dLayer([layer, act, shape, ...])

The DeConv2dLayer class is deconvolutional 2D layer,
see tf.nn.conv2d_transpose.

Conv3dLayer([layer, act, shape, strides, ...])

The Conv3dLayer class is a 3D CNN layer, see
tf.nn.conv3d.

MRS
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DeConv3dLayer([layer, act, shape, ...])

The DeConv3dLayer class is deconvolutional 3D layer,
see tf.nn.conv3d_transpose.

PoolLayer([layer, ksize, strides, padding, ...])

The PoolLayer class is a Pooling layer, you can choose
tf.nn.max_pool and tf.nn.avg_pool for 2D or
tf.nn.max_pool3d and tf.nn.avg_pool3d for
3D.

PadLayer([layer, paddings, mode, name])

The PadLayer class is a Padding layer for any modes and
dimensions.

UpSampling2dLayer([layer, size, is_scale, ...])

The UpSamplingZdLayer class is upSampling 2d
layer, see tf.image.resize_images.

DownSampling2dLayer([layer, size, is_scale, ...])

The DownSampling2dLayer class is downSampling
2d layer, see tf.image.resize_images.

DeformableConvZdLayer([layer, act, ...])

The DeformableConv2dLayer class is a Deformable
Convolutional Networks .

AtrousConvldLayer(net[, n_filter, ...])

Wrapper for At rousConvidLayer, if you don’t under-
stand how to use ConvldLayer, this function may be
easier.

AtrousConv2dLayer([layer, n_filter, ...])

The At rousConv2dLayer class is Atrous convolution
(a.k.a.

Convid(net[, n_filter, filter_size, stride, ...])

Wrapper for Conv1dLayer, if you don’t understand how
to use ConvidLayer, this function may be easier.

ConvZ2d(net[, n_filter, filter_size, ...])

Wrapper for Conv2dLayer, if you don’t understand how
to use Conv2dLayer, this function may be easier.

DeConvZ2d(net[, n_filter, filter_size, ...])

Wrapper for DeConv2dLayer, if you don’t understand
how to use DeConv2dLayer, this function may be easier.

DeConv3d([layer, n_filter, filter_size, ...])

The DeConv3d class is a 3D transpose convolution layer,
see tf.contrib.layers.conv3d_transpose.

MaxPool1d(net, filter_size, strides], ...])

Wrapper for tf.layers.max_poolingld .

MeanPoolld(net, filter_size, strides], ...])

Wrapper for tf.layers.average_poolingld .

MaxPoolZ2d(net[, filter_size, strides, ...])

Wrapper for PoolLayer.

MeanPoolZ2d(net[, filter_size, strides, ...])

Wrapper for PoolLayer.

MaxPool3d(net, filter_size, strides], ...])

Wrapper for tf.layers.max_pooling3d .

MeanPool3d(net, filter_size, strides], ...])

Wrapper for tf.layers.average_pooling3d

DepthwiseConvZ2d([layer, channel_multiplier, ...])

Separable/Depthwise Convolutional 2D, see
tf.nn.depthwise_conv2d.

SubpixelConvld(net[, scale, act, name])

One-dimensional subpixel upsampling layer.

SubpixelConvZ2d(net[, scale, n_out_channel, ...])

It is a sub-pixel 2d upsampling layer, usually be used for
Super-Resolution applications, see example code.

SpatialTransformer2dAffineLayer([layer, ...])

The SpatialTransformer2dAffineLayer classis
a Spatial Transformer Layer for 2D Affine Transformation.

transformer(U, theta, out_size[, name])

Spatial Transformer Layer for 2D Affine Transformation ,
see SpatialTransformer2dAffineLayer class.

batch_transformer(U, thetas, out_size[, name])

Batch Spatial Transformer function for 2D Affine Transfor-
mation.

BatchNormLayer([layer, decay, epsilon, act, ...])

The BatchNormLayer class is a normalization layer,
see tf.nn.batch_normalization and tf.nn.
moments.

N OgREE
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LocalResponseNormLayer([layer, ...])

The LocalResponseNormLayer class 1is for
Local Response  Normalization, see tf.nn.
local_response_normalizationortf.nn.lrn
for new TF version.

InstanceNormLayer([layer, act, epsilon, ...])

The InstanceNormLayer class is a for instance nor-
malization.

LayerNormLayer([layer, center, scale, act, ...])

The LayerNormLayer class is for layer normalization,
see tf.contrib.layers.layer_norm.

ROIPoolingLayer([layer, rois, pool_height, ...])

The ROTPoolingLayer class is Region of interest pool-
ing layer.

TimeDistributedLayer([layer, layer_class, ...])

The TimeDistributedLayer class that applies a
function to every timestep of the input tensor.

RNNLayer([layer, cell_fn, cell_init_args, ...])

The RNNLayer class is a RNN layer, you can implement
vanilla RNN, LSTM and GRU with it.

BiRNNLayer([layer, cell_fn, cell_init_args, ...])

The Bi RNNLayer class is a Bidirectional RNN layer.

ConvRNNCell

Abstract object representing an Convolutional RNN Cell.

BasicConvLSTMCel 1(shape, filter_size, ...[, ...])

Basic Conv LSTM recurrent network cell.

ConvLSTMLayer([layer, cell_shape, ...])

The ConvILSTMLayer class is a Convolutional LSTM
layer, see Convolutional LSTM Layer .

advanced_indexing_op(input, index)

Advanced Indexing for Sequences, returns the outputs by
given sequence lengths.

retrieve seq length_op(data)

An op to compute the length of a sequence from input shape
of [batch_size, n_step(max), n_features], it can be used
when the features of padding (on right hand side) are all
Zeros.

retrieve seq length opZ2(data)

An op to compute the length of a sequence, from input
shape of [batch_size, n_step(max)], it can be used when
the features of padding (on right hand side) are all zeros.

retrieve_seq_length op3(data[, pad_val])

target_mask_op(data[, pad_val])

DynamicRNNLayer([layer, cell_fn, ...])

The DynamicRNNLayer class is a Dynamic RNN layer,
see tf.nn.dynamic_rnn.

Seqg2Seq([net_encode_in, net_decode_in, ...])

The Seg2Seq class is a Simple DynamicRNNLayer
based Seq2seq layer without using tl.contrib.seq2seq.

PeekySeqg2Seqg([net_encode_in, net_decode_in, ...])

Waiting for contribution.

AttentionSeqg2Seq([net_encode_in, ...])

Waiting for contribution.

FlattenLayer([layer, name])

The FlattenLayer class is layer which reshape high-
dimension input to a vector.

ReshapeLayer([layer, shape, name])

The ReshapeLayer class is layer which reshape the ten-
sor.

TransposeLayer([layer, perm, name])

The TransposeLayer class transpose the dimension of
a teneor, see tf.transpose() .

LambdaLayer([layer, fn, fn_args, name])

The LambdaLayer class is a layer which is able to use
the provided function.

ConcatLayer([layer, concat_dim, name])

The ConcatLayer class is layer which concat (merge)
two or more tensor by given axis..

ElementwiseLayer([layer, combine_fn, name])

The ElementwiseLayer class combines multiple
Layer which have the same output shapes by a given
elemwise-wise operation.

ExpandDimsLayer([layer, axis, name])

The ExpandDimsLayer class inserts a dimension of 1
into a tensor’s shape, see tf.expand_dims() .

N ogREE
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F1 -4t

TileLayer([layer, multiples, name]) The TileLayer class constructs a tensor by tiling a given
tensor, see tf.tile() .

StackLayer([layer, axis, name]) The StackLayer class is layer for stacking a list of rank-
R tensors into one rank-(R+1) tensor, see tf.stack().

UnStackLayer([layer, num, axis, name]) The UnStackLayer is layer for unstacking the given di-
mension of a rank-R tensor into rank-(R-1) tensors., see
tf.unstack().

S1imNetsLayer([layer, slim_layer, ...]) The S1imNetsLayer class can be used to merge all TF-
Slim nets into TensorLayer.

PReluLayer([layer, channel_shared, a_init, ...]) The PRelulLayer class is Parametric Rectified Linear
layer.

MultiplexerLayer([layer, name]) The MultiplexerLayer selects one of several input

and forwards the selected input into the output, see turo-
rial_mnist_multiplexer.py.

flatten_reshape(variable[, name]) Reshapes high-dimension input to a vector.

clear_layers_name() Clear all layer names in set_keep[’_layers_name_list’], en-
able layer name reuse.

initialize rnn state(state[, feed_dict]) Returns the initialized RNN state.

list_remove_repeat([l]) Remove the repeated items in a list, and return the pro-
cessed list.

merge_networks([layers]) Merge all parameters, layers and dropout probabilities to a
Layer.

2.1.4 ZMESHEH
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Get variables with name

tensorlayer.layers.get_variables_with_name (name, train_only=True, printable=False)
Get variable list by a given name scope.

Examples

>>> dense_vars = tl.layers.get_variable_with_name ('dense', True, True)

Get layers with name

tensorlayer.layers.get_layers_with_name (network=None, name=", printable=False)
Get layer list in a network by a given name scope.

Examples

>>> layers = tl.layers.get_layers_with_name (network, "CNN", True)
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Enable layer name reuse

tensorlayer.layers.set_name_ reuse (enable=True)
Enable or disable reuse layer name. By default, each layer must has unique name. When you want two or more
input placeholder (inference) share the same model parameters, you need to enable layer name reuse, then allow
the parameters have same name scope.

Parameters enable : boolean, enable name reuse. (None means False).

Examples

>>> def embed_seqg(input_seqgs, is_train, reuse):

>>> with tf.variable_scope ("model", reuse=reuse):

>>> tl.layers.set_name_reuse (reuse)

>>> network = tl.layers.EmbeddingInputlayer (
inputs = input_segs,
vocabulary_size = vocab_size,
embedding_size = embedding_size,
name = 'e_embedding')

>>> network = tl.layers.DynamicRNNLayer (network,

cell _fn = tf.contrib.rnn.BasicLSTMCell,

n_hidden = embedding_size,

dropout = (0.7 if is_train else None),

initializer = w_init,

.. sequence_length = tl.layers.retrieve_seq_length_op2 (input_
—seqgs),

return_last = True,
name = 'e_dynamicrnn')
>>> return network
>>>
>>> net_train = embed_seqg(t_caption, is_train=True, reuse=False)
>>> net_test = embed_seq(t_caption, is_train=False, reuse=True)

* see tutorial_ptb_lstm.py for example.

Print variables
tensorlayer.layers.print_all_variables (train_only=False)
Print all trainable and non-trainable variables without tl.layers.initialize_global_variables(sess)
Parameters train_only : boolean

If True, only print the trainable variables, otherwise, print all variables.

Initialize variables

tensorlayer.layers.initialize_global_variables (sess=None)
Excute sess.run (tf.global_variables_initializer()) for TF 0.12+ or sess.run(tf.
initialize_all variables()) forTFO.11.

Parameters sess : a Session
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2.1.5 Basic 2

class tensorlayer.layers.Layer (inputs=None, name="layer’)
The Layer class represents a single layer of a neural network. It should be subclassed when implementing new
types of layers. Because each layer can keep track of the layer(s) feeding into it, a network’s output Layer
instance can double as a handle to the full network.

Parameters inputs : a Layer instance
The Layer class feeding into this layer.
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.6 WiANZE

class tensorlayer.layers.InputLayer (inputs=None, name="input_layer’)
The ITnputLayer class is the starting layer of a neural network.

Parameters inputs : a placeholder or tensor
The input tensor data.
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.7 One-hot HIAE

class tensorlayer.layers.OneHotInputLayer (inputs=None, depth=None, on_value=None,
off _value=None, axis=None, dtype=None,
name="input_layer’)
The OneHot InputLayer class is the starting layer of a neural network, see t £. one_hot.

Parameters inputs : a placeholder or tensor
The input tensor data.
name : a string or None

An optional name to attach to this layer.
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depth : If the input indices is rank N, the output will have rank N+1. The new axis is created at
dimension axis (default: the new axis is appended at the end).

on_value : If on_value is not provided, it will default to the value 1 with type dtype.
default, None

off_value : If off_value is not provided, it will default to the value 0 with type dtype.
default, None

axis : default, None

dtype : default, None

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.8 A Z+HIANZE
%5 Word2vecH]Z

class tensorlayer.layers.Word2vecEmbeddingInputlayer (inputs=None,
train_labels=None, vo-
cabulary_size=80000,
embedding_size=200,
num_sampled=64,
nce_loss_args={},
E_init=<tensorflow.python.ops.init_ops.RandomUnifor
object>, E_init_args={},
nce_W_init=<tensorflow.python.ops.init_ops.Truncated
object>, nce_W_init_args={},
nce_b_init=<tensorflow.python.ops.init_ops.Constant
object>, nce_b_init_args={},
name="word2vec_layer’)

The Word2vecEmbeddingInputlayer class is a fully connected layer, for Word Embedding. Words are

input as integer index. The output is the embedded word vector.
Parameters inputs : placeholder

For word inputs. integer index format.
train_labels : placeholder

For word labels. integer index format.
vocabulary_size : int

The size of vocabulary, number of words.
embedding_size : int

The number of embedding dimensions.

num_sampled : int
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The Number of negative examples for NCE loss.
nce_loss_args : a dictionary

The arguments for tf.nn.nce_loss()
E_init : embedding initializer

The initializer for initializing the embedding matrix.
E_init_args : a dictionary

The arguments for embedding initializer
nce_W_init : NCE decoder biases initializer

The initializer for initializing the nce decoder weight matrix.
nce_W_init_args : a dictionary

The arguments for initializing the nce decoder weight matrix.
nce_b_init : NCE decoder biases initializer

The initializer for tf.get_variable() of the nce decoder bias vector.
nce_b_init_args : a dictionary

The arguments for tf.get_variable() of the nce decoder bias vector.
name : a string or None

An optional name to attach to this layer.

References

* tensorflow/examples/tutorials/word2vec/word2vec_basic.py

Examples

* Without TensorLayer : see tensorflow/examples/tutorials/word2vec/word2vec_basic.py

>>> train_inputs = tf.placeholder(tf.int32, shape=[batch_size])
>>> train_labels = tf.placeholder (tf.int32, shape=[batch_size, 17])
>>> embeddings = tf.Variable(
.. tf.random_uniform([vocabulary_size, embedding_size], -1.0, 1.0))
>>> embed = tf.nn.embedding_lookup (embeddings, train_inputs)
>>> nce_weights = tf.Variable(
tf.truncated_normal ([vocabulary_size, embedding_size],
stddev=1.0 / math.sqgrt (embedding_size)))
>>> nce_biases = tf.Variable(tf.zeros([vocabulary_size]))
>>> cost = tf.reduce_mean (
tf.nn.nce_loss (weights=nce_weights, biases=nce_biases,
inputs=embed, labels=train_labels,
num_sampled=num_sampled, num_classes=vocabulary_size,
num_true=1))

» With TensorLayer : see tutorial_word2vec_basic.py
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>>> train_inputs = tf.placeholder (tf.int32, shape=[batch_size])
>>> train_labels = tf.placeholder (tf.int32, shape=[batch_size, 1])
>>> emb_net = tl.layers.Word2vecEmbeddingInputlayer (
inputs = train_inputs,
train_labels = train_labels,
vocabulary_size = vocabulary_size,
embedding_size = embedding_size,
num_sampled = num_sampled,
name ='word2vec_layer',
)
>>> cost = emb_net.nce_cost
>>> train_params = emb_net.all_params
>>> train_op = tf.train.GradientDescentOptimizer (learning_rate) .minimize (
cost, var_list=train_params)
>>> normalized_embeddings = emb_net.normalized_embeddings
Attributes
nce_cost (a tensor) The NCE loss.
outputs (a tensor) The outputs of embedding layer.
normalized_embeddings | (tensor) Normalized embedding matrix
Methods

count_params()

Return the number of parameters in the network

print_layers()

Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network

AR (HIN)

class tensorlayer.layers.EmbeddingInputlayer (inputs=None, vocabu-
lary_size=80000, embedding_size=200,
E_init=<tensorflow.python.ops.init_ops.RandomUniform
object>, E_init_args={},
name="embedding_layer’)
The EmbeddingInputlayer class is a fully connected layer, for Word Embedding. Words are input as
integer index. The output is the embedded word vector.

If you have a pre-train matrix, you can assign the matrix into it. To train a word embedding matrix, you can
used Word2vecEmbeddingInputlayer.

Note that, do not update this embedding matrix.
Parameters inputs : placeholder

For word inputs. a 2D tensor

num_steps(num_words)]

integer index format. [batch_size,

vocabulary_size : int
The size of vocabulary, number of words.

embedding_size : int
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The number of embedding dimensions.
E_init : embedding initializer

The initializer for initializing the embedding matrix.
E_init_args : a dictionary

The arguments for embedding initializer
name : a string or None

An optional name to attach to this layer.

Examples

>>> vocabulary_size = 50000

>>> embedding_size = 200

>>> model_file_name = "model word2vec_50k_200"

>>> batch_size = None

>>> all_var = tl.files.load_npy_to_any (name=model_file_name+'.npy"')

>>> data = all_var(['data'l; count = all_var(['count']
>>> dictionary = all_var|['dictionary']
>>> reverse_dictionary = all_var(['reverse_dictionary']

>>> tl.files.save_vocab (count, name='vocab_ '+model_file_name+'.txt")
>>> del all_var, data, count

>>> load_params = tl.files.load_npz (name=model_file_name+'.npz')
>>> x = tf.placeholder (tf.int32, shape=[batch_size])
>>> y_ = tf.placeholder (tf.int32, shape=[batch_size, 11])
>>> emb_net = tl.layers.EmbeddingInputlayer (
inputs = x,
vocabulary_size = vocabulary_size,
embedding_size = embedding_size,
name ='embedding_ layer')

>>> tl.layers.initialize_global_variables (sess)
>>> tl.files.assign_params (sess, [load_params[0]], emb_net)
>>> word = b'hello'

>>> word_id = dictionary[word]
>>> print ('word_id:', word_id)
6428
>>> words = [b'i', b'am', b'hao', b'dong']
>>> word_ids = tl.files.words_to_word_ids (words, dictionary)
>>> context = tl.files.word_ids_to_words (word_ids, reverse_dictionary)

>>> print ('word_ids:', word_ids)
[72, 1226, 46744, 20048]

>>> print ('context:', context)
[b'1i', b'am', b'hao', b'dong']

>>> vector = sess.run(emb_net.outputs, feed_dict={x : [word_idl]})
>>> print ('vector:', vector.shape)
. (1L, 200)
>>> vectors = sess.run(emb_net.outputs, feed_dict={x : word_ids})
>>> print ('vectors:', vectors.shape)
(4, 200)
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Attributes
out- (a tensor) The outputs of embedding layer. the outputs 3D tensor : [batch_size,
puts num_steps(num_words), embedding_size]
Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
SEHBRA R (FIA)

class tensorlayer.layers.AverageEmbeddingInputlayer (inputs, vocabulary_size, em-
bedding_size, pad_value=0,
name=’average_embedding_layer’,

embed-
dings_initializer=<tensorflow.python.ops.init_ops.Rando
object>, embed-

dings_kwargs=None)
The AverageEmbeddingInput layer averages over embeddings of inputs, can be used as the input layer
for models like DAN[1] and FastText[2].

Parameters inputs : input placeholder or tensor
vocabulary_size : an integer, the size of vocabulary
embedding_size : an integer, the dimension of embedding vectors
pad_value : an integer, the scalar pad value used in inputs
name : a string, the name of the layer
embeddings_initializer : the initializer of the embedding matrix

embeddings_kwargs : kwargs to get embedding matrix variable

References

e [1] Iyyer, M., Manjunatha, V., Boyd-Graber, J., & Daum’e III, H. (2015). Deep Unordered Composition
Rivals Syntactic Methods for Text Classification. In Association for Computational Linguistics.

* [2] Joulin, A., Grave, E., Bojanowski, P., & Mikolov, T. (2016). Bag of Tricks for Efficient Text Classifi-

cation.
Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
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2.1.9 £EEE
SRR

class tensorlayer.layers.DenseLayer (layer=None, n_units=100, act=<function identity>,

W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},
name=’dense_layer’)

The DenseLayer class is a fully connected layer.

Parameters layer : a Layer instance

The Layer class feeding into this layer.
n_units : int

The number of units of the layer.
act : activation function

The function that is applied to the layer activations.
W_init : weights initializer

The initializer for initializing the weight matrix.
b_init : biases initializer or None

The initializer for initializing the bias vector. If None, skip biases.
W_init_args : dictionary

The arguments for the weights tf.get_variable.
b_init_args : dictionary

The arguments for the biases tf.get_variable.
name : a string or None

An optional name to attach to this layer.

Notes

If the input to this layer has more than two axes, it need to flatten the input by using FlattenLayer in this
case.

Examples
>>> network = tl.layers.Inputlayer (x, name='input_layer'")
>>> network = tl.layers.Denselayer (

network,

n_units=800,

act = tf.nn.relu,
W_init=tf.truncated_normal_initializer (stddev=0.1),
name ='relu_layer'

)
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>>> Without TensorlLayer, you can do as follow.

>>> W = tf.Variable(

C. tf.random_uniform([n_in, n_units], -1.0, 1.0), name='W")
>>> b = tf.Variable(tf.zeros (shape=[n_units]), name='b")

>>> y = tf.nn.relu(tf.matmul (inputs, W) + Db)

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

Y14 Autoencoderf ) E 14 2

class tensorlayer.layers.ReconlLayer (layer=None, x_recon=None, name='recon_layer’,

n_units=784, act=<function softplus>)
The ReconLayer class is a reconstruction layer DenseLayer which use to pre-train a DenseLayer.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
x_recon : tensorflow variable
The variables used for reconstruction.
name : a string or None
An optional name to attach to this layer.
n_units : int
The number of units of the layer, should be equal to x_recon
act : activation function

The activation function that is applied to the reconstruction layer. Normally, for sigmoid
layer, the reconstruction activation is sigmoid; for rectifying layer, the reconstruction
activation is softplus.

Notes

The input layer should be DenseLayer or a layer has only one axes. You may need to modify this part to define
your own cost function. By default, the cost is implemented as follow: - For sigmoid layer, the implementation
can be UFLDL - For rectifying layer, the implementation can be Glorot (2011). Deep Sparse Rectifier Neural
Networks

Examples

>>> network = tl.layers.Inputlayer (x, name='input_layer")
>>> network tl.layers.Denselayer (network, n_units=196,
C act=tf.nn.sigmoid, name='sigmoidl")
>>> recon_layerl = tl.layers.ReconlLayer (network, x_recon=x, n_units=784,

act=tf.nn.sigmoid, name='recon_layerl')

(continues on next page)
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>>> recon_layerl.pretrain(sess, x=x, X_train=X_train, X _val=X_val,
denoise_name=None, n_epoch=1200, batch_size=128,
print_freg=10, save=True, save_name='wlpre_ ')

Methods

pretrain(self, sess, x, X _train, X_val, denoise_name=None, | Start to pre-train the parame-
n_epoch=100, batch_size=128, print_freq=10, save=True, | ters of previous DenseLayer.
save_name="wlpre_’)

2.1.10 =2

Dropout/Z

class tensorlayer.layers.DropoutLayer (layer=None, keep=0.5, is_fix=False, is_train=True,
seed=None, name="dropout_layer’)
The DropoutLayer class is a noise layer which randomly set some values to zero by a given keeping proba-

bility.
Parameters layer : a Layer instance
The Layer class feeding into this layer.
keep : float
The keeping probability, the lower more values will be set to zero.
is_fix : boolean

Default False, if True, the keeping probability is fixed and cannot be changed via
feed_dict.

is_train : boolean

If False, skip this layer, default is True.
seed : int or None

An integer or None to create random seed.
name : a string or None

An optional name to attach to this layer.

Examples

e Method 1: Using all_drop see tutorial_mlp_dropoutl.py

>>> network = tl.layers.Inputlayer (x, name='input_ layer')

>>> network = tl.layers.DropoutlLayer (network, keep=0.8, name='dropl')

>>> network = tl.layers.Denselayer (network, n_units=800, act = tf.nn.relu, name=
—'relul'")

>>> ..

>>> # For training, enable dropout as follow.

(continues on next page)
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(ZETD)
>>> feed_dict = {x: X_train_a, y_: y_train_a}
>>> feed_dict.update( network.all_drop ) # enable noise layers
>>> sess.run(train_op, feed_dict=feed_dict)
>>> ..
>>> # For testing, disable dropout as follow.
>>> dp_dict = tl.utils.dict_to_one( network.all drop ) # disable noise layers
>>> feed_dict = {x: X_val_a, y_: y_val_a}
>>> feed_dict.update (dp_dict)
>>> err, ac = sess.run([cost, acc], feed_dict=feed_dict)
>>>
e Method 2: Without using al1_drop see tutorial_mlp_dropout2.py
>>> def mlp(x, is_train=True, reuse=False):
>>> with tf.variable_scope ("MLP", reuse=reuse):
>>> tl.layers.set_name_reuse (reuse)
>>> network = tl.layers.Inputlayer (x, name='input')
>>> network = tl.layers.DropoutLayer (network, keep=0.8, is_fix=True,
>>> is_train=is_train, name='dropl"')
>>> .
>>> return network
>>> # define inferences
>>> net_train = mlp(x, 1is_train=True, reuse=False)
>>> net_test = mlp(x, is_train=False, reuse=True)
Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
TR R
class tensorlayer.layers.GaussianNoiseLayer (layer=None, mean=0.0, std-
dev=1.0, is_train=True, seed=None,

name=’gaussian_noise_layer’)
The GaussianNoiseLayer class is noise layer that adding noise with normal distribution to the activation.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
mean : float
stddev : float
is_train : boolean
If False, skip this layer, default is True.
seed : int or None
An integer or None to create random seed.

name : a string or None
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An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
Dropconnect + 252
class tensorlayer.layers.DropconnectDenseLayer (layer=None, keep=0.5, n_units=100,
act=<function identity>,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>,
b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={},

b_init_args={},
name="dropconnect_layer’)
The DropconnectDenseLayer class is DenseLayer with DropConnect behaviour which randomly re-

move connection between this layer to previous layer by a given keeping probability.
Parameters layer : a Layer instance
The Layer class feeding into this layer.
keep : float
The keeping probability, the lower more values will be set to zero.
n_units : int
The number of units of the layer.
act : activation function
The function that is applied to the layer activations.
W_init : weights initializer
The initializer for initializing the weight matrix.
b_init : biases initializer
The initializer for initializing the bias vector.
W_init_args : dictionary
The arguments for the weights tf.get_variable().
b_init_args : dictionary
The arguments for the biases tf.get_variable().
name : a string or None

An optional name to attach to this layer.

References

e Wan, L. (2013). Regularization of neural networks using dropconnect
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Examples
>>> network = tl.layers.Inputlayer (x, name='input_layer")
>>> network = tl.layers.DropconnectDenselayer (network, keep = 0.8,
n_units=800, act = tf.nn.relu, name='dropconnect_relul')
>>> network = tl.layers.DropconnectDenselayer (network, keep = 0.5,
.. n_units=800, act = tf.nn.relu, name='dropconnect_relu2")
>>> network = tl.layers.DropconnectDenselayer (network, keep = 0.5,
n_units=10, act = tl.activation.identity, name='output_layer')
Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.11 E#)Z (Pro)
1DEHE

class tensorlayer.layers.ConvldLayer (layer=None, act=<function identity>, shape=/[5,
1, 5], stride=1, dilation_rate=1, padding="SAME’,
use_cudnn_on_gpu=None, data_format="NWC(C’,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},
name="cnn_layer’)
The ConvidLayer classis a 1D CNN layer, see tf.nn.convolution.

Parameters layer : a Layer instance
The Layer class feeding into this layer, [batch, in_width, in_channels].
act : activation function, None for identity.
shape : list of shape
shape of the filters, [filter_length, in_channels, out_channels].
stride : an int.
The number of entries by which the filter is moved right at each step.
dilation_rate : an int.
Specifies the filter upsampling/input downsampling rate.
padding : a string from: "SAME", "VALID".
The type of padding algorithm to use.
use_cudnn_on_gpu : An optional bool. Defaults to True.
data_format : Asitis 1D conv, default is ' NWC’.
W_init : weights initializer

The initializer for initializing the weight matrix.
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b_init : biases initializer or None
The initializer for initializing the bias vector. If None, skip biases.
W_init_args : dictionary
The arguments for the weights tf.get_variable().
b_init_args : dictionary
The arguments for the biases tf.get_variable().
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
2DEHE

class tensorlayer.layers.Conv2dLayer (layer=None, act=<function identity>, shape=[5,
5, 1, 100], strides=[1, 1, 1, 1], padding="SAME’,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},
use_cudnn_on_gpu=None, data_format=None,
name="cnn_layer’)

The Conv2dLayer class is a 2D CNN layer, see tf.nn.conv2d.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
act : activation function
The function that is applied to the layer activations.
shape : list of shape
shape of the filters, [filter_height, filter_width, in_channels, out_channels].
strides : a list of ints.
The stride of the sliding window for each dimension of input.
It Must be in the same order as the dimension specified with format.
padding : a string from: "SAME", "VALID".
The type of padding algorithm to use.
W_init : weights initializer
The initializer for initializing the weight matrix.
b_init : biases initializer or None

The initializer for initializing the bias vector. If None, skip biases.
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W_init_args : dictionary

The arguments for the weights tf.get_variable().
b_init_args : dictionary

The arguments for the biases tf.get_variable().
use_cudnn_on_gpu : bool, default is None.
data_format : string "NHWC" or "NCHW", default is "NHWC"
name : a string or None

An optional name to attach to this layer.

Notes

* shape = [h, w, the number of output channel of previous layer, the number of output channels]

* the number of output channel of a layer is its last dimension.

Examples

>>> x = tf.placeholder(tf.float32, shape=[None, 28, 28, 1])
>>> network = tl.layers.Inputlayer (x, name='input layer')
>>> network = tl.layers.Conv2dLayer (network,
act = tf.nn.relu,
shape = [5, 5, 1, 3217, # 32 features for each 5x5 patch
strides=[1, 1, 1, 11,
padding="'SAME",
W_init=tf.truncated_normal_initializer (stddev=5e-2),
W_init_args={},
b_init = tf.constant_initializer (value=0.0),
b_init_args = {},
C. name ='cnn_layerl'") # output: (?, 28, 28, 32)
>>> network = tl.layers.Poollayer (network,
ksize=[1, 2, 2, 11,
strides=[1, 2, 2, 11,
padding="'SAME",
pool = tf.nn.max_pool,
name ='pool_layerl',) # output: (?, 14, 14, 32)

>>> Without TensorLayer, you can implement 2d convolution as follow.
>>> W = tf.Variable (W_init (shape=I[5, 5, 1, 321, ), name='W_conv'")
>>> b = tf.Variable (b_init (shape=[32], ), name='b_conv')
>>> outputs = tf.nn.relu( tf.nn.conv2d (inputs, W,

strides=[1, 1, 1, 11,

padding="SAME') + b )

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
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FA3-8 11
print_params([details, session]) Print all info of parameters in the network

2D ERE

class tensorlayer.layers.DeConv2dLayer (layer=None, act=<function identity>, shape=/[3,
3, 128, 256], output_shape=[I, 256, 256,
128], strides=[1, 2, 2, 1], padding="SAME’,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},
name="decnn2d_layer’)

The DeConv2dLayer class is deconvolutional 2D layer, see tf.nn.conv2d_transpose.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
act : activation function
The function that is applied to the layer activations.
shape : list of shape

shape of the filters, [height, width, output_channels, in_channels], filter’s in_channels
dimension must match that of value.

output_shape : list of output shape
representing the output shape of the deconvolution op.
strides : a list of ints.
The stride of the sliding window for each dimension of the input tensor.
padding : a string from: "SAME", "VALID".
The type of padding algorithm to use.
W_init : weights initializer
The initializer for initializing the weight matrix.
b_init : biases initializer
The initializer for initializing the bias vector. If None, skip biases.
W_init_args : dictionary
The arguments for the weights initializer.
b_init_args : dictionary
The arguments for the biases initializer.
name : a string or None

An optional name to attach to this layer.

Notes

* We highly recommend to use DeConv2d with TensorFlow version higher than 1.3.

* shape = [h, w, the number of output channels of this layer, the number of output channel of previous layer]
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* output_shape = [batch_size, any, any, the number of output channels of this layer]

* the number of output channel of a layer is its last dimension.

Examples

* A part of the generator in DCGAN example

>>> batch_size = 64

>>> inputs = tf.placeholder (tf.float32, [batch_size, 100], name='z_noise')

>>> net_in = tl.layers.Inputlayer (inputs, name='g/in'")

>>> net_hO = tl.layers.Denselayer (net_in, n_units = 8192,
W_init = tf.random normal_initializer (stddev=0.02
act = tf.identity, name='g/h0/1in'")

>>> print (net_hO.outputs._shape)

.. (64, 8192)

>>> net_hO0 = tl.layers.Reshapelayer (net_h0O, shape = [-1, 4, 4, 512], name='g/h0/

—reshape')

>>> net_hO tl.layers.BatchNormLayer (net_hO,
—name="'g/h0/batch_norm")

>>> print (net_hO.outputs._shape)

act=tf.nn.relu,

(64, 4, 4, 512)
>>> net_hl = tl.layers.DeConv2dLayer (net_hoO,
shape = [5, 5, 256, 5127,
output_shape = [batch_size, 8, 8, 25617,
strides=[1, 2, 2, 11,

C act=tf.identity, name='g/hl/decon2d")
>>> net_hl tl.layers.BatchNormLayer (net_hl, act=tf.nn.relu,
—name="'qg/hl/batch_norm")
>>> print (net_hl.outputs._shape)

(64, 8, 8, 256)

),

is_train=is_train,

is_train=is_train,

¢ U-Net

>>>

>>> convl0 tl.layers.Conv2dLayer (conv9, act=tf.nn.relu,
shape=[3,3,1024,1024], strides=[1,1,1,1], padding='SAME',
W_init=w_init, b_init=b_init, name='conv10")

print (conv1l0.outputs)

(batch_size, 32, 32,

>>>

.. 1024)
>>>

deconvl = tl.layers.DeConv2dLayer (convl0, act=tf.nn.relu,
C shape=[3,3,512,1024], strides=[1,2,2,1], output_shape=[batch_size, 64,
64,5121,
padding='SAME', W_init=w_init, b_init=b_init, name='devconl_1")
Methods

count_params()

Return the number of parameters in the network

print_layers()

Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network
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3DBHE

class tensorlayer.layers.Conv3dLayer (layer=None, act=<function identity>, shape=[2, 2,
2, 64, 128], strides=[1, 2, 2, 2, 1], padding="SAME",
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},
name="cnn3d_layer’)
The Conv3dLayer class is a 3D CNN layer, see tf.nn.conv3d.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
act : activation function
The function that is applied to the layer activations.
shape : list of shape
shape of the filters, [filter_depth, filter_height, filter_width, in_channels, out_channels].
strides : a list of ints. 1-D of length 4.

The stride of the sliding window for each dimension of input. Must be in the same order
as the dimension specified with format.

padding : a string from: "SAME", "VALID".

The type of padding algorithm to use.
W_init : weights initializer

The initializer for initializing the weight matrix.
b_init : biases initializer

The initializer for initializing the bias vector.
W_init_args : dictionary

The arguments for the weights initializer.
b_init_args : dictionary

The arguments for the biases initializer.
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

62 Chapter 2. APIH X


https://www.tensorflow.org/versions/master/api_docs/python/nn.html#conv3d

TensorLayer Documentation, % 7i 1.7.4

3DEBHRR

class tensorlayer.layers.DeConv3dLayer (layer=None, act=<function identity>, shape=[2,
2, 2, 128, 256], output_shape=[1, 12, 32, 32,
128], strides=[1, 2, 2, 2, 1], padding="SAME’,
W_init=<tensorflow.python.ops.init_ops. TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},
name="decnn3d_layer’)

The DeConv3dLayer class is deconvolutional 3D layer, see tf.nn.conv3d_transpose.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
act : activation function
The function that is applied to the layer activations.
shape : list of shape

shape of the filters, [depth, height, width, output_channels, in_channels], filter’s
in_channels dimension must match that of value.

output_shape : list of output shape

representing the output shape of the deconvolution op.
strides : a list of ints.

The stride of the sliding window for each dimension of the input tensor.
padding : a string from: "SAME", "VALID".

The type of padding algorithm to use.
W_init : weights initializer

The initializer for initializing the weight matrix.
b_init : biases initializer

The initializer for initializing the bias vector.
W_init_args : dictionary

The arguments for the weights initializer.
b_init_args : dictionary

The arguments for the biases initializer.
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
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2D R

class tensorlayer.layers.UpSampling2dLayer (layer=None, size=[], is_scale=True,
method=0, align_corners=False,
name="upsample2d_layer’)
The UpSampling2dLayer class is upSampling 2d layer, see tf.image.resize_images.

Parameters layer : a layer class with 4-D Tensor of shape [batch, height, width, channels] or 3-D
Tensor of shape [height, width, channels].

size : a tuple of int or float.
(height, width) scale factor or new size of height and width.

is_scale : boolean, if True (default), size is scale factor, otherwise, size is number of pixels of
height and width.

method : 0, 1, 2, 3. ResizeMethod. Defaults to ResizeMethod. BILINEAR.
» ResizeMethod.BILINEAR, Bilinear interpolation.
* ResizeMethod. NEAREST_NEIGHBOR, Nearest neighbor interpolation.
* ResizeMethod.BICUBIC, Bicubic interpolation.
* ResizeMethod. AREA, Area interpolation.

align_corners : bool. If true, exactly align all 4 corners of the input and output. Defaults to
false.

name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
2D T RER

class tensorlayer.layers.DownSampling2dLayer (layer=None, size=[], is_scale=True,
method=0, align_corners=False,

name="downsample2d_layer’)
The DownSampling2dLayer class is downSampling 2d layer, see tf.image.resize_images.

Parameters layer : a layer class with 4-D Tensor of shape [batch, height, width, channels] or 3-D
Tensor of shape [height, width, channels].

size : a tupe of int or float.
(height, width) scale factor or new size of height and width.

is_scale : boolean, if True (default), size is scale factor, otherwise, size is number of pixels of
height and width.

method : 0, 1, 2, 3. ResizeMethod. Defaults to ResizeMethod.BILINEAR.
* ResizeMethod.BILINEAR, Bilinear interpolation.
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* ResizeMethod. NEAREST_NEIGHBOR, Nearest neighbor interpolation.
* ResizeMethod.BICUBIC, Bicubic interpolation.
* ResizeMethod. AREA, Area interpolation.

align_corners : bool. If true, exactly align all 4 corners of the input and output. Defaults to
false.

name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2D "]

class tensorlayer.layers.DeformableConv2dLayer (layer=None, act=<function
identity>, offset_layer=None,
shape=/3, 3, 1, 100],

name=’deformable_conv_2d_layer’,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal

object>,
b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={},

b_init_args={})
The DeformableConv2dLayer class is a Deformable Convolutional Networks .

Parameters layer : TensorLayer layer.

offset_layer : TensorLayer layer, to predict the offset of convolutional operations. The shape of
its output should be (batchsize, input height, input width, 2*(number of element in the convolu-
tional kernel))

e.g. if apply a 3*3 kernel, the number of the last dimension should be 18 (2#3*3)
channel_multiplier : int, The number of channels to expand to.
filter_size : tuple (height, width) for filter size.
strides : tuple (height, width) for strides. Current implementation fix to (1, 1, 1, 1)
act : None or activation function.
shape : list of shape

shape of the filters, [filter_height, filter_width, in_channels, out_channels].
W_init : weights initializer

The initializer for initializing the weight matrix.
b_init : biases initializer or None

The initializer for initializing the bias vector. If None, skip biases.

W_init_args : dictionary
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The arguments for the weights tf.get_variable().
b_init_args : dictionary

The arguments for the biases tf.get_variable().
name : a string or None

An optional name to attach to this layer.

Notes

e The stride is fixed as (1, 1, 1, 1).
* The padding is fixed as "SAME’.

¢ The current implementation is memory-inefficient, please use carefully.

References

* The deformation operation was adapted from the implementation in https://github.com/felixlaumon/
deform-conv

Examples

>>> network = tl.layers.Inputlayer (x, name='input_ layer")

>>> offset_1 = tl.layers.Conv2dLayer (layer=network, act=act, shape=[3, 3, 3, 181,
—strides=[1, 1, 1, 1],padding='SAME', name='offset layerl')

>>> network = tl.layers.DeformableConv2dLayer (layer=network, act=act, offset_
—layer=offset_1, shape=[3, 3, 3, 32], name='deformable_conv_2d_layerl")

>>> offset_2 = tl.layers.Conv2dLayer (layer=network, act=act, shape=[3, 3, 32, 18],
— strides=[1, 1, 1, 1], padding='SAME', name='offset_ layer2')

>>> network = tl.layers.DeformableConv2dLayer (layer=network, act act, offset_
—layer=offset_2, shape=[3, 3, 32, 64], name='deformable_ conv_2d_layer2'")

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
1DEAEFR
tensorlayer.layers.AtrousConvldLayer (net, n_filter=32, filter_size=2, stride=1,
dilation=1, act=None, padding="SAME’,
use_cudnn_on_gpu=None, data_format="NWC’,

W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},

] name="convld’) ) )
Wrapper for At rousConvidLayer, if you don’t understand how to use ConvldLayer, this function may

be easier.
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Parameters net : TensorLayer layer.
n_filter : number of filter.
filter_size : an int.
stride : an int.
dilation : an int, filter dilation size.
act : None or activation function.

others : see ConvidLayer.

2DZ LERE

class tensorlayer.layers.AtrousConv2dLayer (layer=None, n_filter=32, filter_size=(3,
3), rate=2, act=None, padding="SAME’,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},

) ~ name=’atrou2d’) ) )
The At rousConv2dLayer class is Atrous convolution (a.k.a. convolution with holes or dilated convolution)

2D layer, see tf.nn.atrous_conv2d.
Parameters layer : a layer class with 4-D Tensor of shape [batch, height, width, channels].

filters : A 4-D Tensor with the same type as value and shape [filter_height, filter_width,
in_channels, out_channels]. filters’ in_channels dimension must match that of value. Atrous
convolution is equivalent to standard convolution with upsampled filters with effective height
filter_height + (filter_height - 1) * (rate - 1) and effective width filter_width + (filter_width - 1)
* (rate - 1), produced by inserting rate - 1 zeros along consecutive elements across the filters’
spatial dimensions.

n_filter : number of filter.
filter_size : tuple (height, width) for filter size.

rate : A positive int32. The stride with which we sample input values across the height and
width dimensions. Equivalently, the rate by which we upsample the filter values by inserting
zeros across the height and width dimensions. In the literature, the same parameter is sometimes
called input stride or dilation.

act : activation function, None for linear.
padding : A string, either "VALID’ or ’'SAME’. The padding algorithm.
W_init : weights initializer. The initializer for initializing the weight matrix.

b_init : biases initializer or None. The initializer for initializing the bias vector. If None, skip
biases.

W_init_args : dictionary. The arguments for the weights tf.get_variable().
b_init_args : dictionary. The arguments for the biases tf.get_variable().

name : a string or None, an optional name to attach to this layer.

Methods
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count_params()

Return the number of parameters in the network

print_layers() Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network

2.1.12 #HZ (Simplified)

K FNE A TensorFlow FIFIF, T T A] AR BRESE AR R BE (AT B8« 38 N ORFA RN B 22 T8 AL R -

1DBHRE

tensorlayer.layers.Convld (net, n_filter=32, filter_size=5, stride=1, dilation_rate=1, act=None,
padding="SAME’, use_cudnn_on_gpu=None, data_format="NWC’,

W_init=<tensorflow.python.ops.init_ops.TruncatedNormal

ob-

Ject>, b_init=<tensorflow.python.ops.init_ops.Constant  object>,

W_init_args={}, b_init_args={}, name="convild’)

Wrapper for ConvidLayer, if you don’t understand how to use ConvldLayer, this function may be easier.

Parameters net : TensorLayer layer.

n_filter : number of filter.

filter_size : an int.

stride : an int.

dilation_rate : As it is 1D conv, the default is "NWC".
act : None or activation function.

others : see ConvidLayer.

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

X
Yy
n
n
n
n
n
n
n
n
n
n
n
n

tf.placeholder (tf.float32, [batch_size, width])
= tf.placeholder (tf.int64, shape=[batch_size,])
InputLayer (x, name='in'")
Reshapelayer(n, [-1, width, 1], name='rs'")
Convld(n, 64, 3, 1, act=tf.nn.relu, name='cl")
MaxPoolld(n, 2, 2, padding='valid', name='ml")
Convld(n, 128, 3, 1, act=tf.nn.relu, name='c2'")
MaxPoolld(n, 2, 2, padding='valid', name='m2')
Convld(n, 128, 3, 1, act=tf.nn.relu, name='c3")
MaxPoolld(n, 2, 2, padding='valid', name='m3"')
FlattenLayer (n, name='f")
Denselayer (n, 500, tf.nn.relu, name='dl")
Denselayer(n, 100, tf.nn.relu, name='d2")
Denselayer(n, 2, tf.identity, name='o")
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2DHBHZ

tensorlayer.layers.Conv2d (net, n_filter=32, filter_size=(3, 3),
strides=(1, 1), act=None, padding="SAME”,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal ob-
Ject>, b_init=<tensorflow.python.ops.init_ops.Constant  object>,
W_init_args={}, b_init_args={}, use_cudnn_on_gpu=None,

data_format=None, name="conv2d’)
Wrapper for Conv2dLayer, if you don’t understand how to use Conv2dLayer, this function may be easier.

Parameters net : TensorLayer layer.
n_filter : number of filter.
filter_size : tuple (height, width) for filter size.
strides : tuple (height, width) for strides.
act : None or activation function.

others : see Conv2dLayer.

Examples

>>> w_init = tf.truncated_normal_initializer (stddev=0.01)
>>> b_init = tf.constant_initializer (value=0.0)

>>> inputs = Inputlayer (x, name='inputs')

>>> convl = Conv2d(inputs, 64, (3, 3), act=tf.nn.relu, padding='SAME', W_init=w_
—init, b_init=b_init, name='convl_1")

>>> convl = Conv2d(convl, 64, (3, 3), act=tf.nn.relu, padding='SAME', W_init=w_
—init, b_init=b_init, name='convl_2")

>>> pooll = MaxPool2d(convl, (2, 2), padding='SAME', name='pooll")

>>> conv2 = Conv2d(pooll, 128, (3, 3), act=tf.nn.relu, padding='SAME', W_init=w_
—init, b_init=b_init, name='conv2_1")

>>> conv2 = Conv2d(conv2, 128, (3, 3), act=tf.nn.relu, padding='SAME', W_init=w_
—init, b_init=b_init, name='conv2_2")

>>> pool2 = MaxPool2d(conv2, (2, 2), padding='SAME', name='pool2"')

2D ERE

tensorlayer.layers.DeConv2d (net, n_filter=32, (filter_size=(3, 3), out_size=(30, 30),
strides=(2, 2), padding="SAME’, batch_size=None, act=None,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal ob-
ject>,  b_init=<tensorflow.python.ops.init_ops.Constant object>,
W_init_args={}, b_init_args={}, name="decnn2d’)

Wrapper for DeConv2dLayer, if you don’t understand how to use DeConv2dLayer, this function may be
easier.

Parameters net : TensorLayer layer.
n_filter : int, number of output channel.
filter_size : tuple of (height, width) for filter size.
strides : tuple of (height, width) for strides.

out_size : (require if TF version < 1.3) tuple of (height, width) of output (require if TF version
<1.3).
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3DRBHRE

batch_size : (require if TF version < 1.3) int or None, batch_size. If None, try to find the
batch_size from the first dim of net.outputs (you should tell the batch_size when define the input
placeholder).

padding : *VALID’ or 'SAME’.
act : None or activation function.
W_init : weights initializer
The initializer for initializing the weight matrix.
b_init : biases initializer or None
The initializer for initializing the bias vector. If None, skip biases.

name : A string

class tensorlayer.layers.DeConv3d (layer=None, n_filter=32, filter_size=(3, 3),

strides=(2, 2), padding="SAME”, act=None,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, name="decnn2d’)

The DeConv3d class is a 3D transpose convolution layer, see tf.contrib.layers.conv3d_transpose.

Parameters layer : a Layer instance

The Layer class feeding into this layer.
n_filter : Integer, the number of output filters.

filter_size : A list of length 3 holding the [kernel_depth, kernel_height, kernel_width] of the
filters. Can be an int if both values are the same.

strides : A list of length 3: [stride_depth, stride_height, stride_width]. Can be an int if both
strides are the same. Note that presently both strides must have the same value.

padding : *VALID’ or 'SAME’.
act : None or activation function.
W_init : weights initializer
The initializer for initializing the weight matrix.
b_init : biases initializer or None
The initializer for initializing the bias vector. If None, skip biases.

name : A string, an optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
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2D Depthwise/Separable5:F1/Z

class tensorlayer.layers.DepthwiseConv2d (layer=None, channel_multiplier=3, shape=(3,
3), strides=(1, 1), act=None, padding="SAME’,
W_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, b_init=<tensorflow.python.ops.init_ops.Constant
object>, W_init_args={}, b_init_args={},
name="depthwise_conv2d’)
Separable/Depthwise Convolutional 2D, see tf.nn.depthwise_conv2d.

Input: 4-D Tensor [batch, height, width, in_channels].

Output: 4-D Tensor [batch, new height, new width, in_channels * channel_multiplier].

Parameters net : TensorLayer layer.
channel_multiplier : int, The number of channels to expand to.
filter_size : tuple (height, width) for filter size.
strides : tuple (height, width) for strides.
act : None or activation function.
padding : a string from: "SAME", "VALID".
The type of padding algorithm to use.
W_init : weights initializer
The initializer for initializing the weight matrix.
b_init : biases initializer or None
The initializer for initializing the bias vector. If None, skip biases.
W_init_args : dictionary
The arguments for the weights tf.get_variable().
b_init_args : dictionary
The arguments for the biases tf.get_variable().
name : a string or None

An optional name to attach to this layer.

References

e tflearn’s grouped_conv_2d

e keras’s separableconv2d

Examples

>>> t_im = tf.placeholder ("float32", [None, 256, 256, 31])

>>> net = Inputlayer (t_im, name='in'")

>>> net = DepthwiseConv2d(net, 32, (3, 3), (1, 1, 1, 1), tf.nn.relu, padding="SAME
—", name='dep')

(continues on next page)
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(ZETD)
>>> print (net.outputs.get_shape())
(?, 256, 256, 96)
Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
2.1.13 Super-Resolution 2
1D FREEHRE
tensorlayer.layers.SubpixelConvld (net, scale=2, act=<function identity>,

name="subpixel_convld’)
One-dimensional subpixel upsampling layer. Calls a tensorflow function that directly implements this function-

ality. We assume input has dim (batch, width, r)
Parameters net : TensorLayer layer.
scale : int, upscaling ratio, a wrong setting will lead to Dimension size error.
act : activation function.
name : string.

An optional name to attach to this layer.

References

* Audio Super Resolution Implementation.

Examples

>>> t_signal = tf.placeholder('float32', [10, 100, 4], name='x")
>>> n = Inputlayer (t_signal, name='in')
>>> n = SubpixelConvld(n, scale=2, name='s")
>>> print (n.outputs.shape)
(10, 200, 2)

2D FRELGHE

tensorlayer.layers.SubpixelConv2d (net, scale=2, n_out_channel=None, act=<function iden-
tity>, name="subpixel_conv2d’)
It is a sub-pixel 2d upsampling layer, usually be used for Super-Resolution applications, see example code.

Parameters net : TensorLayer layer.
scale : int, upscaling ratio, a wrong setting will lead to Dimension size error.

n_out_channel : int or None, the number of output channels.
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Note that, the number of input channels == (scale x scale) x The number of output
channels. If None, automatically set n_out_channel == the number of input channels /
(scale x scale).

act : activation function.
name : string.

An optional name to attach to this layer.

References

» Real-Time Single Image and Video Super-Resolution Using an Efficient Sub-Pixel Convolutional Neural

Network

Examples

>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>
>>>

# examples here just want to tell you how to set the n_out_channel.
= np.random.rand (2, 16, 16, 4)
X = tf.placeholder("float32", shape=(2, 16, 16, 4), name="X")

X

net = Inputlayer (X, name='input')

net = SubpixelConv2d(net, scale=2, n_out_channel=1, name='subpixel conv2d")
y = sess.run(net.outputs, feed_dict={X: x})

print (x.shape, y.shape)

(2, 16, 16, 4) (2, 32, 32, 1)

x = np.random.rand (2, 16, 16, 4%10)

X = tf.placeholder("float32", shape=(2, 16, 16, 4%x10), name="X")

net = InputlLayer (X, name='input2')

net = SubpixelConv2d(net, scale=2, n_out_channel=10, name='subpixel conv2d2"')
y = sess.run (net.outputs, feed_dict={X: x})

print (x.shape, y.shape)

(2, 16, 16, 40) (2, 32, 32, 10)

x = np.random.rand (2, 16, 16, 25x10)
X = tf.placeholder("float32", shape=(2, 16, 16, 25%x10), name="X")

net = Inputlayer (X, name='input3")

net = SubpixelConv2d(net, scale=5, n_out_channel=None, name='subpixel_ conv2d3
y = sess.run(net.outputs, feed_dict={X: x})

print (x.shape, y.shape)

(2, 16, 16, 250) (2, 80, 80, 10)

2.1.14 6|2 e W 4%

2D {5 HR

class tensorlayer.layers.SpatialTransformer2dAffinelayer (layer=None,

theta_layer=None,
out_size=[40, 40],
name="sapatial_trans_2d_affine’)

The SpatialTransformer2dAffineLayer classis a Spatial Transformer Layer for 2D Affine Transfor-
mation.
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Parameters layer : a layer class with 4-D Tensor of shape [batch, height, width, channels]
theta_layer : a layer class for the localisation network.

In this layer, we will use a DenseLayer to make the theta size to [batch, 6], value
range to [0, 1] (via tanh).

out_size : tuple of two ints.

The size of the output of the network (height, width), the feature maps will be resized
by this.

References

 Spatial Transformer Networks

¢ TensorFlow/Models

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
2D 2 e ek £
tensorlayer.layers.transformer (U, theta, out_size, name="SpatialTransformer2dAffine’,
**kwargs)
Spatial Transformer Layer for 2D Affine Transformation , see SpatialTransformer2dAffinelLayer

class.
Parameters U : float

The output of a convolutional net should have the shape [num_batch, height, width,
num_channels].

theta: float

The output of the localisation network should be [num_batch, 6], value range should be
[0, 1] (via tanh).

out_size: tuple of two ints

The size of the output of the network (height, width)

Notes

* To initialize the network to the identity transform init.

>>> " “theta’ " to

>>> identity = np.array([[l., 0., 0.1,
[0., 1., 0.11)
>>> identity = identity.flatten()

>>> theta = tf.Variable(initial_value=identity)
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References

¢ Spatial Transformer Networks

¢ TensorFlow/Models

it 2D 1775428 e ek KL
tensorlayer.layers.batch_transformer (U, thetas, out_size, name="BatchSpatialTransformer2dAffine’)
Batch Spatial Transformer function for 2D Affine Transformation.
Parameters U : float
tensor of inputs [batch, height, width, num_channels]
thetas : float
a set of transformations for each input [batch, num_transforms, 6]
out_size : int
the size of the output [out_height, out_width]
Returns: float

Tensor of size [batch * num_transforms, out_height, out_width, num_channels]

2.1.15 L FBERE
A2 (Pro)
A R AT ISEI A FREERE (1D, 2D, 3D) DARAFMIL T (Mean, Max)

class tensorlayer.layers.Poollayer (layer=None, ksize=[1, 2, 2, 1], strides=[1, 2, 2,
1], padding="SAME’, pool=<function max_pool>,
name="pool_layer’)
The PoolLayer class is a Pooling layer, you can choose t f.nn.max_pool and tf.nn.avg_pool for
2Dortf.nn.max_pool3dand tf.nn.avg_pool3d for 3D.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
ksize : a list of ints that has length >= 4.
The size of the window for each dimension of the input tensor.
strides : a list of ints that has length >= 4.
The stride of the sliding window for each dimension of the input tensor.
padding : a string from: "SAME", "VALID".
The type of padding algorithm to use.
pool : a pooling function
* see TensorFlow pooling APIs
e class tf.nn.max_pool

e classtf.nn.avg_pool
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e class tf.nn.max_pool3d
e class tf.nn.avg_pool3d
name : a string or None

An optional name to attach to this layer.

Examples

* see ConvZdLayer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
HFTZ (Pro)

IR IR AT LASE IR AR AIE AT -

class tensorlayer.layers.PadLayer (layer=None, paddings=None, mode="CONSTANT",
name="pad_layer’)
The PadLayer class is a Padding layer for any modes and dimensions. Please see tf.pad for usage.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
padding : a Tensor of type int32.
mode : one of "CONSTANT", "REFLECT", or "SYMMETRIC" (case-insensitive)
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
1D Maxitiit 2
tensorlayer.layers.MaxPoolld (net, filter_size, strides, padding="valid’,

data_format="channels_last’, name=None)
Wrapper for tf.layers.max_poolingld .

Parameters net : TensorLayer layer, the tensor over which to pool. Must have rank 3.

filter_size (pool_size) : An integer or tuple/list of a single integer, representing the size of the
pooling window.
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strides : An integer or tuple/list of a single integer, specifying the strides of the pooling opera-
tion.

padding : A string. The padding method, either 'valid’ or ’same’. Case-insensitive.

data_format : A string, one of channels_last (default) or channels_first. The ordering of the di-
mensions in the inputs. channels_last corresponds to inputs with shape (batch, length, channels)
while channels_first corresponds to inputs with shape (batch, channels, length).

name : A string, the name of the layer.
Returns

* A Layer which the output tensor, of rank 3.

1D Meanib it /2

tensorlayer.layers.MeanPoolld (net, filter_size, strides, padding="valid’,

data_format="channels_last’, name=None)
Wrapper for tf.layers.average_poolingld .

Parameters net : TensorLayer layer, the tensor over which to pool. Must have rank 3.

filter_size (pool_size) : An integer or tuple/list of a single integer, representing the size of the
pooling window.

strides : An integer or tuple/list of a single integer, specifying the strides of the pooling opera-
tion.

padding : A string. The padding method, either 'valid’ or ’same’. Case-insensitive.

data_format : A string, one of channels_last (default) or channels_first. The ordering of the di-
mensions in the inputs. channels_last corresponds to inputs with shape (batch, length, channels)
while channels_first corresponds to inputs with shape (batch, channels, length).

name : A string, the name of the layer.
Returns

* A Layer which the output tensor, of rank 3.

2D Maxit b2

tensorlayer.layers.MaxPool2d (net, filter_size=(2, 2), strides=None, padding="SAME’,
name="maxpool’)
Wrapper for PoolLayer.

Parameters net : TensorLayer layer.
filter_size : tuple of (height, width) for filter size.
strides : tuple of (height, width). Default is the same with filter_size.

others : see PoolLayer.

2D Meaniti{t 2

tensorlayer.layers.MeanPool2d (net, filter_size=(2, 2), strides=None, padding="SAME’,

name="meanpool’)
Wrapper for PoolLayer.
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Parameters net : TensorLayer layer.
filter_size : tuple of (height, width) for filter size.
strides : tuple of (height, width). Default is the same with filter_size.

others : see PoolLayer.

3D Maxitift. 2

tensorlayer.layers.MaxPool3d (net, filter_size, strides, padding="valid’,

data_format="channels_last’, name=None)
Wrapper for tf.layers.max_pooling3d .

Parameters net : TensorLayer layer, the tensor over which to pool. Must have rank 5.

filter_size (pool_size) : An integer or tuple/list of 3 integers: (pool_depth, pool_height,
pool_width) specifying the size of the pooling window. Can be a single integer to specify the
same value for all spatial dimensions.

strides : An integer or tuple/list of 3 integers, specifying the strides of the pooling operation.
Can be a single integer to specify the same value for all spatial dimensions.

padding : A string. The padding method, either "valid’ or ’same’. Case-insensitive.

data_format : A string. The ordering of the dimensions in the inputs. channels_last (default)
and channels_first are supported. channels_last corresponds to inputs with shape (batch, depth,
height, width, channels) while channels_first corresponds to inputs with shape (batch, channels,
depth, height, width).

name : A string, the name of the layer.

3D Meaniti{LE

tensorlayer.layers.MeanPool3d (net, filter_size, strides, padding="valid’,

data_format="channels_last’, name=None)
Wrapper for tf.layers.average_pooling3d

Parameters net : TensorLayer layer, the tensor over which to pool. Must have rank 5.

filter_size (pool_size) : An integer or tuple/list of 3 integers: (pool_depth, pool_height,
pool_width) specifying the size of the pooling window. Can be a single integer to specify the
same value for all spatial dimensions.

strides : An integer or tuple/list of 3 integers, specifying the strides of the pooling operation.
Can be a single integer to specify the same value for all spatial dimensions.

padding : A string. The padding method, either ’valid’ or ’same’. Case-insensitive.

data_format : A string. The ordering of the dimensions in the inputs. channels_last (default)
and channels_first are supported. channels_last corresponds to inputs with shape (batch, depth,
height, width, channels) while channels_first corresponds to inputs with shape (batch, channels,
depth, height, width).

name : A string, the name of the layer.

2.1.16 #iELE

Local Response Normalization N & EMSEL, WX EERIIEE - EHALIE network . outputs [f#
FHtf.nn.lrn () FEMZ .
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Batch Normalization

class tensorlayer.layers.BatchNormLayer (layer=None, decay=0.9, epsilon=1e-
05, act=<function identity>,
is_train=False, beta_init=<class ‘ten-

sorflow.python.ops.init_ops.Zeros’>,
gamma_init=<tensorflow.python.ops.init_ops.RandomNormal

object>, name="batchnorm_layer’)
The BatchNormLayer class is a normalization layer, see t £ .nn.batch_normalizationandtf.nn.

moments.
Batch normalization on fully-connected or convolutional maps.
Parameters layer : a Layer instance
The Layer class feeding into this layer.
decay : float, default is 0.9.
A decay factor for ExponentialMovingAverage, use larger value for large dataset.
epsilon : float
A small float number to avoid dividing by O.
act : activation function.
is_train : boolean
Whether train or inference.
beta_init : beta initializer
The initializer for initializing beta
gamma_init : gamma initializer
The initializer for initializing gamma
dtype : tf.float32 (default) or tf.float16
name : a string or None

An optional name to attach to this layer.

References

¢ Source

¢ stackoverflow

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
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Local Response Normalization

class tensorlayer.layers.LocalResponseNormLayer (layer=None, depth_radius=None,
bias=None, alpha=None, beta=None,
name="lrn_layer’)
The LocalResponseNormLayer class is for Local Response Normalization, see tf.nn.
local_response_normalization or tf.nn.lrn for new TF version. The 4-D input tensor is
treated as a 3-D array of 1-D vectors (along the last dimension), and each vector is normalized independently.
Within a given vector, each component is divided by the weighted, squared sum of inputs within depth_radius.

Parameters layer : a layer class. Must be one of the following types: float32, half. 4-D.

depth_radius : An optional int. Defaults to 5. 0-D. Half-width of the 1-D normalization win-
dow.

bias : An optional float. Defaults to 1. An offset (usually positive to avoid dividing by 0).
alpha : An optional float. Defaults to 1. A scale factor, usually positive.
beta : An optional float. Defaults to 0.5. An exponent.

name : A string or None, an optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

Instance Normalization

class tensorlayer.layers.InstanceNormLayer (layer=None, act=<function
identity>, epsilon=1e-05,
scale_init=<tensorflow.python.ops.init_ops.TruncatedNormal
object>, off-

set_init=<tensorflow.python.ops.init_ops.Constant
object>, name="instan_norm’)
The TnstanceNormLayer class is a for instance normalization.

Parameters layer : a Layer instance

The Layer class feeding into this layer.
act : activation function.
epsilon : float

A small float number.
scale_init : beta initializer

The initializer for initializing beta
offset_init : gamma initializer

The initializer for initializing gamma
name : a string or None

An optional name to attach to this layer.
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Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

Layer Normalization

class tensorlayer.layers.LayerNormLayer (layer=None, center=True, scale=True,
act=<function identity>, reuse=None,
variables_collections=None, out-
puts_collections=None, trainable=True, be-
gin_norm_axis=1, begin_params_axis=-1,
name="layernorm’)
The LayerNormLayer class is for layer normalization, see tf.contrib.layers.layer_norm.

Parameters layer : a .ayer instance
The Layer class feeding into this layer.
act : activation function
The function that is applied to the layer activations.

others : see tf.contrib.layers.layer_norm

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.17 Y4kl
ROI &

class tensorlayer.layers.ROIPoolingLayer (layer=None, rois=None, pool_height=2,
pool_width=2, name="roipooling_layer’)
The ROTPoolingLayer class is Region of interest pooling layer.

Parameters layer : a L.ayer instance

The Layer class feeding into this layer, the feature maps on which to perform the pooling
operation

rois : list of regions of interest in the format (feature map index, upper left, bottom right)
pool_width : int, size of the pooling sections.

pool_width : int, size of the pooling sections.

Notes

* This implementation is from Deepsense-Al .
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¢ Please install it by the instruction HERE.

Methods

count_params()

Return the number of parameters in the network

print_layers()

Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network

2.1.18 TimeDistributed £J35%

class tensorlayer.layers.TimeDistributedLayer (layer=None, layer_class=None, args={},

name="time_distributed’)
The TimeDistributedLayer class that applies a function to every timestep of the input tensor. For ex-

ample, if using DenselLayer as the layer_class, inputs [batch_size , length, dim] outputs [batch_size ,
length, new_dim].

Parameters layer : a Layer instance
The Layer class feeding into this layer, [batch_size , length, dim]
layer_class : a Layer class
args : dictionary
The arguments for the layer_class.
name : a string or None

An optional name to attach to this layer.

Examples

>>> batch_size = 32

>>> timestep = 20

>>> input_dim = 100

>>> x = tf.placeholder (dtype=tf.float32, shape=[batch_size, timestep, input_dim],
— name="encode_seqgs")

>>> net = Inputlayer (x, name='input')
>>> net = TimeDistributedLayer (net, layer_class=Denselayer, args={'n_units':50,
—'name':'dense'}, name='time_dense')

[TL] Inputlayer input: (32, 20, 100)
[TL] TimeDistributedLayer time_dense: layer_class:Denselayer
>>> print (net.outputs._shape)
(32, 20, 50)
>>> net.print_params (False)
param 0: (100, 50)
param 1: (50,)
num of params: 5050

time_dense/dense/W:0
time_dense/dense/b:0

Methods

count_params() Return the number of parameters in the network

N IUARSE
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% 31— 4 LT

print_layers() Print all info of layers in the network

print_params([details, session]) Print all info of parameters in the network

2.1.19 EKFHIHE

PrE B A2 AT SE AL RNN A%, A A[F 9 cell BREL-

BIHRE

class tensorlayer.layers.RNNLayer (layer=None, cell_fn=None,

cell_init_args={}, n_hidden=100, initial-
izer=<tensorflow.python.ops.init_ops.RandomUniform
object>, n_steps=3, initial_state=None, return_last=False,

return_seq_2d=False, name="rnn_layer’)
The RNNLayer class is a RNN layer, you can implement vanilla RNN, LSTM and GRU with it.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
cell_fn : a TensorFlow’s core RNN cell as follow (Note TF1.0+ and TF1.0- are different).
* see RNN Cells in TensorFlow
cell_init_args : a dictionary
The arguments for the cell initializer.
n_hidden : an int
The number of hidden units in the layer.
initializer : initializer
The initializer for initializing the parameters.
n_steps : an int
The sequence length.
initial_state : None or RNN State
If None, initial_state is zero_state.
return_last : boolean
o If True, return the last output, "Sequence input and single output”
* If False, return all outputs, "Synced sequence input and output”
* In other word, if you want to apply one or more RNN(s) on this layer, set to False.
return_seq_2d : boolean
* When return_last = False
¢ If True, return 2D Tensor [n_example, n_hidden], for stacking DenseLayer after it.

* If False, return 3D Tensor [n_example/n_steps, n_steps, n_hidden], for stacking multiple
RNN after it.

name : a string or None

An optional name to attach to this layer.
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Notes

Input dimension should be rank 3 : [batch_size, n_steps, n_features], if no, please see ReshapeLayer.

References

¢ Neural Network RNN Cells in TensorFlow
* tensorflow/python/ops/rnn.py
e tensorflow/python/ops/rnn_cell.py

* see TensorFlow tutorial ptb_word_1m.py, TensorLayer tutorials tutorial_ptb_lstm«.py and
tutorial_generate_text.py

Examples

¢ For words

>>> input_data = tf.placeholder (tf.int32, [batch_size, num_steps])

>>> net = tl.layers.EmbeddingInputlayer (

inputs = input_data,

vocabulary_size = vocab_size,

embedding_size = hidden_size,

L. E_init = tf.random_uniform_initializer (-init_scale, init_

—scale),
name ='embedding_layer')

>>> net = tl.layers.Dropoutlayer (net, keep=keep_prob, is_fix=True, is_train=is_

—~train, name='dropl')

>>> net = tl.layers.RNNLayer (net,

cell_fn=tf.contrib.rnn.BasicLSTMCell,

cell_init_args={'forget_bias': 0.0}, # 'state_is_tuple': True},

n_hidden=hidden_size,

L. initializer=tf.random_uniform_initializer (-init_scale, init_

—scale),

n_steps=num_steps,
return_last=False,
L. name='basic_lstm_layerl")
>>> 1lstml = net
>>> net = tl.layers.Dropoutlayer (net, keep=keep_prob, is_fix=True, is_train=is_

—train, name='drop2')

>>> net = tl.layers.RNNLayer (net,

cell_fn=tf.contrib.rnn.BasicLSTMCell,
cell_init_args={'forget_bias': 0.0}, # 'state_ is_tuple': True},
n_hidden=hidden_size,

L. initializer=tf.random_uniform_initializer (-init_scale, init_
—scale),

n_steps=num_steps,
return_last=False,
return_seq_2d=True,
C. name='basic_lstm_layer2"')
>>> 1lstm2 = net
>>> net = tl.layers.DropoutLayer (net, keep=keep_prob, is_fix=True, is_train=is_
—train, name='drop3')
>>> net = tl.layers.Denselayer (net,

(continues on next page)
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n_units=vocab_size,
W_init=tf.random_uniform_initializer (-init_scale, init_scale),
b_init=tf.random_uniform_initializer(-init_scale, init_scale),
act = tl.activation.identity, name='output_layer')

* For CNN+LSTM

>>> x = tf.placeholder(tf.float32, shape=[batch_size, image_size, image_size, 1])

>>> net = tl.layers.Inputlayer (x, name='input_layer')
>>> net = tl.layers.Conv2dLayer (net,
act = tf.nn.reluy,
... shape = [5, 5, 1, 3271, # 32 features for each 5xb5_,
—patch

strides=[1, 2, 2, 1],
padding="'SAME',
S name ='cnn_layerl")
>>> net = tl.layers.PoolLlayer (net,
ksize=[1, 2, 2, 11,
strides=[1, 2, 2, 11,
padding="'SAME',

pool = tf.nn.max_pool,
. name ='pool_ layerl")
>>> net = tl.layers.Conv2dLayer (net,
act = tf.nn.relu,
C. shape = [5, 5, 32, 101, # 10 features for each 5x5_
—patch
strides=[1, 2, 2, 11,
padding="'SAME"',
C. name ='cnn_layer2')
>>> net = tl.layers.PoolLayer (net,
ksize=[1, 2, 2, 11,
strides=[1, 2, 2, 1],
padding="'SAME"',
pool = tf.nn.max_pool,
ce name ='pool layer2'")
>>> net = tl.layers.FlattenlLayer (net, name='flatten layer')
>>> net = tl.layers.Reshapelayer (net, shape=[-1, num_steps, int (net.outputs._
—shape[-1])1])
>>> rnnl = tl.layers.RNNLayer (net,

cell _fn=tf.nn.rnn_cell.LSTMCell,
cell_init_args={},
n_hidden=200,
initializer=tf.random uniform_initializer(-0.1, 0.1),
n_steps=num_steps,
return_last=False,
return_seq_2d=True,
C. name='rnn_layer")
>>> net = tl.layers.Denselayer (rnnl, n_units=3,
act = tl.activation.identity, name='output_layer')
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Attributes

out- | (atensor) The output of this RNN. return_last = False, outputs = all cell_output, which is the hidden
puts | state. cell_output.get_shape() = (?, n_hidden)

fi- (a tensor or StateTuple) When state_is_tuple = False, it is the final hidden and cell states,
nal_stattes.get_shape() = [?, 2 * n_hidden]. When state_is_tuple = True, it stores two elements: (c, h),
in that order. You can get the final state after each iteration during training, then feed it to the initial
state of next iteration.

ini- | (a tensor or StateTuple) It is the initial state of this RNN layer, you can use it to initialize your state
tial_statethe begining of each epoch or iteration according to your training procedure.

batcH_Sizeor tensor) Is int, if able to compute the batch_size, otherwise, tensor for ?.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
X a2 )3 R
class tensorlayer.layers.BiRNNLayer (layer=None, cell_fn=None,
cell_init_args={ state_is_tuple’: True,
‘use_peepholes’: True}, n_hidden=100, initial-
izer=<tensorflow.python.ops.init_ops.RandomUniform
object>, n_steps=3, fw_initial_state=None,
bw_initial_state=None,  dropout=None, n_layer=1,
return_last=Fualse, return_seq_2d=False,

name="birnn_layer’)

The BiRNNLayer class is a Bidirectional RNN layer.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
cell_fn : a TensorFlow’s core RNN cell as follow (Note TF1.0+ and TF1.0- are different).
* see RNN Cells in TensorFlow
cell_init_args : a dictionary
The arguments for the cell initializer.
n_hidden : an int
The number of hidden units in the layer.
initializer : initializer
The initializer for initializing the parameters.
n_steps : an int
The sequence length.
fw_initial_state : None or forward RNN State

If None, initial_state is zero_state.
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bw_initial_state : None or backward RNN State
If None, initial_state is zero_state.
dropout : tuple of float: (input_keep_prob, output_keep_prob).
The input and output keep probability.
n_layer : an int, default is 1.
The number of RNN layers.
return_last : boolean
* If True, return the last output, "Sequence input and single output”
* If False, return all outputs, "Synced sequence input and output”
* In other word, if you want to apply one or more RNN(s) on this layer, set to False.
return_seq_2d : boolean
* When return_last = False
o If True, return 2D Tensor [n_example, n_hidden], for stacking DenseLayer after it.

* If False, return 3D Tensor [n_example/n_steps, n_steps, n_hidden], for stacking multiple
RNN after it.

name : a string or None

An optional name to attach to this layer.

Notes
* Input dimension should be rank 3 : [batch_size, n_steps, n_features], if no, please see ReshapeLayer.

* For predicting, the sequence length has to be the same with the sequence length of training, while, for
normal

RNN, we can use sequence length of 1 for predicting.

References

¢ Source

Attributes

out- (atensor) The output of this RNN. return_last = False, outputs = all cell_output, which is the hidden
puts state. cell_output.get_shape() = (?, n_hidden)

fw(bw) |figaakeststte or StateTuple) When state_is_tuple = False, it is the final hidden and cell states,
states.get_shape() = [?, 2 * n_hidden]. When state_is_tuple = True, it stores two elements: (c,
h), in that order. You can get the final state after each iteration during training, then feed it to the
initial state of next iteration.

fw(bw) |initiahsetade StateTuple) It is the initial state of this RNN layer, you can use it to initialize your state
at the begining of each epoch or iteration according to your training procedure.

batch_sjzéint or tensor) Is int, if able to compute the batch_size, otherwise, tensor for 2.
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Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.20 EHERHIHE
Conv RNN Cell

class tensorlayer.layers.ConvRNNCell
Abstract object representing an Convolutional RNN Cell.

Attributes
output_size Integer or TensorShape: size of outputs produced by this
cell.
state_size size(s) of state(s) used by this cell.
Methods
__call__ (inputs, state[, scope]) Run this RNN cell on inputs, starting from the given
state.
zero_state(batch_size, dtype) Return zero-filled state tensor(s).
Basic Conv LSTM Cell
class tensorlayer.layers.BasicConvLSTMCell (shape, filter_size, num_features,
forget_bias=1.0, input_size=None,
state_is_tuple=False, activation=<function
tanh>)

Basic Conv LSTM recurrent network cell.

Parameters shape : int tuple thats the height and width of the cell
filter_size : int tuple thats the height and width of the filter
num_features : int thats the depth of the cell
forget_bias : float, The bias added to forget gates (see above).
input_size : Deprecated and unused.
state_is_tuple : If True, accepted and returned states are 2-tuples of

the c_state and m_state. If False, they are concatenated along the column axis. The
latter behavior will soon be deprecated.

activation : Activation function of the inner states.
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Attributes
output_size Number of units in outputs.
state_size State size of the LSTMStateTuple.
Methods
__call__ (inputs, state[, scope]) Long short-term memory cell (LSTM).
zero_state(batch_size, dtype) Return zero-filled state tensor(s).

Conv LSTM layer

class tensorlayer.layers.ConvLSTMLayer (layer=None, cell_shape=None, feature_map=1,
filter_size=(3, 3), cell_fn=<class "tensor-
layer.layers.BasicConvLSTMCell’>, initial-
izer=<tensorflow.python.ops.init_ops.RandomUniform
object>, n_steps=>35, initial_state=None,
return_last=False, return_seq_2d=False,

name="convistm_layer’)
The ConvLSTMLayer class is a Convolutional LSTM layer, see Convolutional LSTM Layer .

Parameters layer : a Layer instance
The Layer class feeding into this layer.
cell_shape : tuple, the shape of each cell width*height
filter_size : tuple, the size of filter width*height
cell_fn : a Convolutional RNN cell as follow.
feature_map : a int
The number of feature map in the layer.
initializer : initializer
The initializer for initializing the parameters.
n_steps : a int
The sequence length.
initial_state : None or ConvLSTM State
If None, initial_state is zero_state.
return_last : boolen
o If True, return the last output, "Sequence input and single output”
* If False, return all outputs, "Synced sequence input and output”
* In other word, if you want to apply one or more ConvLSTM(s) on this layer, set to False.
return_seq_2d : boolen
* When return_last = False

¢ If True, return 4D Tensor [n_example, h, w, c], for stacking DenseLayer after it.
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o If False, return 5D Tensor [n_example/n_steps, h, w, c], for stacking multiple ConvLSTM
after it.

name : a string or None

An optional name to attach to this layer.

Attributes

out- (a tensor) The output of this RNN. return_last = False, outputs = all cell_output, which is the hidden
puts state. cell_output.get_shape() = (?, h, w, c])

fi- (a tensor or StateTuple) When state_is_tuple = False, it is the final hidden and cell states, When
nal_statetate_is_tuple = True, You can get the final state after each iteration during training, then feed it to
the initial state of next iteration.

ini- (a tensor or StateTuple) It is the initial state of this ConvLSTM layer, you can use it to initialize your
tial_statetate at the begining of each epoch or iteration according to your training procedure.

batchJsiﬁﬂt or tensor) Is int, if able to compute the batch_size, otherwise, tensor for 2.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.21 A BHBIHEIE % Ops KA

X L pR 508 H 7E {5 Dynamic RNN layer Ff S, MATH LT EASFNIF LT #) sequence length, L& 2%
sequence length I X i Hi #4725 -

&R

FH LS last output -

tensorlayer.layers.advanced_indexing_ op (input, index)
Advanced Indexing for Sequences, returns the outputs by given sequence lengths. When return the last output
DynamicRNNLayer uses it to get the last outputs with the sequence lengths.

Parameters input : tensor for data
[batch_size, n_step(max), n_features]
index : tensor for indexing, i.e. sequence_length in Dynamic RNN.

[batch_size]

References

* Modified from TFlearn (the original code is used for fixed length rnn), references.
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Examples

>>> batch_size, max_length, n_features = 3, 5, 2
>>> z = np.random.uniform(low=-1, high=1, size=[batch_size, max_length, n_
—features]) .astype (np.float32)
>>> b_z = tf.constant (z)
>>> sl = tf.placeholder (dtype=tf.int32, shape=[batch_size])
>>> o = advanced_indexing_op(b_z, sl)
>>>
>>> sess = tf.InteractiveSession|()
>>> tl.layers.initialize_global_variables (sess)
>>>
>>> order = np.asarray([1l,1,2])
>>> print ("real",z[0] [order[0]-1], z[l][order[1l]-1]1, z[2][order[2]-11])
>>> y = sess.run([o], feed_dict={sl:order})
>>> print ("given",order)
>>> print ("out", vy)
... real [-0.93021595 0.53820813] [-0.92548317 -0.77135968] [ 0.89952248 0.
—19149846]

given [1 1 2]

out [array([[-0.93021595, 0.53820813],

[-0.92548317, -0.77135968],
[ 0.89952248, 0.19149846]], dtype=float32)]

it # Sequence length 77 %1

tensorlayer.layers.retrieve_seq length_op (data)
An op to compute the length of a sequence from input shape of [batch_size, n_step(max), n_features], it can be
used when the features of padding (on right hand side) are all zeros.

Parameters data : tensor

[batch_size, n_step(max), n_features] with zero padding on right hand side.

References

¢ Borrow from TFlearn.

Examples

>>> data = [[[1],([2],([0],[0],[0]1,
(11,121,131, 101, 1011,
[[11,[021,(06]1,[1],[0]1]

>>> data = np.asarray (data)

>>> print (data.shape)

... (3, 5, 1)

>>> data = tf.constant (data)

>>> sl = retrieve_seqg length_op (data)

>>> sess = tf.InteractiveSession ()

>>> tl.layers.initialize_global_variables (sess)

>>> y = sl.eval()

[2 3 4]
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e Multiple features
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>>> print (sl)
[4 3 4]

>>> data = [[I[1,2],12,2],(1,21,(1,21,[0,011,

114 Sequence length 777%2

tensorlayer.layers.retrieve_seq length_ op2 (data)
An op to compute the length of a sequence, from input shape of [batch_size, n_step(max)], it can be used when
the features of padding (on right hand side) are all zeros.

Parameters data : tensor

[batch_size, n_step(max)] with zero padding on right hand side.

Examples
>>> data = [[1,2,0,0,01,
[1,2,3,0,01,
.. [1,2,6,1,0]]
>>> o0 = retrieve_seq length_op2 (data)
>>> sess = tf.InteractiveSession|()

>>> print (o.eval())
[2 3 4]

>>> tl.layers.initialize_global_variables (sess)

115 Sequence length 777%3

tensorlayer.layers.retrieve_seq length_op3 (data, pad_val=0)

it & Mask

tensorlayer.layers.target_mask_op (data, pad_val=0)

2.1.22 BhAHHE

class tensorlayer.layers.DynamicRNNLayer (layer=None, cell_fn=None,

cell_init_args={state_is_tuple’:

True}, n_hidden=256, initial-
izer=<tensorflow.python.ops.init_ops.RandomUniform
object>, sequence_length=None, ini-

tial_state=None, dropout=None, n_layer=1,
return_last=False, return_seq_2d=False, dy-
namic_rnn_init_args={}, name="dyrnn_layer’)

The DynamicRNNLayer class is a Dynamic RNN layer, see t £ . nn.dynamic_rnn.

Parameters layer : a Layer instance

The Layer class feeding into this layer.
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cell_fn : a TensorFlow’s core RNN cell as follow (Note TF1.0+ and TF1.0- are different).
* see RNN Cells in TensorFlow
cell_init_args : a dictionary
The arguments for the cell initializer.
n_hidden : an int
The number of hidden units in the layer.
initializer : initializer
The initializer for initializing the parameters.

sequence_length : a tensor, array or None. The sequence length of each row of input data, see
Advanced Ops for Dynamic RNN.

* If None, ituses retrieve_seq_ length_op to compute the sequence_length, i.e. when
the features of padding (on right hand side) are all zeros.

* If using word embedding, you may need to compute the sequence_length from the ID array
(the integer features before word embedding) by using retrieve_seq length_op2
or retrieve_seq_length_op.

* You can also input an numpy array.
* More details about TensorFlow dynamic_rnn in Wild-ML Blog.
initial_state : None or RNN State
If None, initial_state is zero_state.
dropout : tuple of float: (input_keep_prob, output_keep_prob).
The input and output keep probability.
n_layer : an int, default is 1.
The number of RNN layers.
return_last : boolean
* If True, return the last output, "Sequence input and single output”
* If False, return all outputs, "Synced sequence input and output”
* In other word, if you want to apply one or more RNN(s) on this layer, set to False.
return_seq_2d : boolean
¢ When return_last = False

o If True, return 2D Tensor [n_example, n_hidden], for stacking DenseLayer or computing
cost after it.

* If False, return 3D Tensor [n_example/n_steps(max), n_steps(max), n_hidden], for stacking
multiple RNN after it.

name : a string or None

An optional name to attach to this layer.

Notes

Input dimension should be rank 3 : [batch_size, n_steps(max), n_features], if no, please see ReshapelLayer.
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References

* Wild-ML Blog

¢ dynamic_rnn.ipynb
e tf.nn.dynamic_rnn
e tflearn rnn

e tutorial_dynamic_rnn.py

Examples

>>> input_seqgs = tf.placeholder (dtype=tf.int64, shape=[batch_size, None], name=
—"input_seqgs")
>>> net = tl.layers.EmbeddingInputlayer (
inputs = input_segs,
vocabulary_size = vocab_size,
embedding_size = embedding_size,
c. name = 'seq_embedding')
>>> net = tl.layers.DynamicRNNLayer (net,
. cell_fn = tf.contrib.rnn.BasicLSTMCell, # for TF0.2 tf.nn.rnn_
—cell.BasicLSTMCell,
n_hidden = embedding_size,
dropout = 0.7,
sequence_length = tl.layers.retrieve_seqg_length_op2 (input_seqgs),

. return_seq_2d = True, # stack denselayer or compute cost,,
—after it
name = 'dynamic_rnn')
net = tl.layers.Denselayer (net, n_units=vocab_size,

act=tf.identity, name="output")

Attributes

out- (a tensor) The output of this RNN. return_last = False, outputs = all cell_output, which is the hidden
puts state. cell_output.get_shape() = (?, n_hidden)

fi- (a tensor or StateTuple) When state_is_tuple = False, it is the final hidden and cell states,
nal_statetates.get_shape() = [?, 2 * n_hidden]. When state_is_tuple = True, it stores two elements: (c,
h), in that order. You can get the final state after each iteration during training, then feed it to the
initial state of next iteration.

ini- (a tensor or StateTuple) It is the initial state of this RNN layer, you can use it to initialize your state
tial_statat the begining of each epoch or iteration according to your training procedure.
se- (a tensor or array, shape = [batch_size]) The sequence lengths computed by Advanced Opt or the

quence_Ringtlsequence lengths.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
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UL =)=

class tensorlayer.layers.DynamicRNNLayer (layer=None, cell_fn=None,
cell_init_args={state_is_tuple’:
True}, n_hidden=256, initial-

izer=<tensorflow.python.ops.init_ops.RandomUniform

object>, sequence_length=None, ini-

tial_state=None, dropout=None, n_layer=1,

return_last=False, return_seq_2d=False, dy-

namic_rnn_init_args={}, name="dyrnn_layer’)
The DynamicRNNLayer class is a Dynamic RNN layer, see t £ . nn.dynamic_rnn.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
cell_fn : a TensorFlow’s core RNN cell as follow (Note TF1.0+ and TF1.0- are different).
* see RNN Cells in TensorFlow
cell_init_args : a dictionary
The arguments for the cell initializer.
n_hidden : an int
The number of hidden units in the layer.
initializer : initializer
The initializer for initializing the parameters.

sequence_length : a tensor, array or None. The sequence length of each row of input data, see
Advanced Ops for Dynamic RNN.

* If None, ituses retrieve_seq_length_op to compute the sequence_length, i.e. when
the features of padding (on right hand side) are all zeros.

¢ If using word embedding, you may need to compute the sequence_length from the ID array
(the integer features before word embedding) by using retrieve_seq length_op2
or retrieve_seq_length_op.

* You can also input an numpy array.
* More details about TensorFlow dynamic_rnn in Wild-ML Blog.
initial_state : None or RNN State
If None, initial_state is zero_state.
dropout : tuple of float: (input_keep_prob, output_keep_prob).
The input and output keep probability.
n_layer : an int, defaultis 1.
The number of RNN layers.
return_last : boolean
o If True, return the last output, "Sequence input and single output”
* If False, return all outputs, "Synced sequence input and output”
* In other word, if you want to apply one or more RNN(s) on this layer, set to False.

return_seq_2d : boolean
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¢ When return_last = False

e If True, return 2D Tensor [n_example, n_hidden], for stacking DenseLayer or computing

cost after it.

* If False, return 3D Tensor [n_example/n_steps(max), n_steps(max), n_hidden], for stacking

multiple RNN after it.
name : a string or None

An optional name to attach to this layer.

Notes

Input dimension should be rank 3 : [batch_size, n_steps(max), n_features], if no, please see ReshapelLayer.

References

¢ Wild-ML Blog

¢ dynamic_rnn.ipynb
e tf.nn.dynamic_rnn
e tflearn rnn

e tutorial_dynamic_rnn.py

Examples

>>> input_seqgs = tf.placeholder (dtype=tf.int64, shape=[batch_size, None],
—"input_seqgs")
>>> net = tl.layers.EmbeddingInputlayer (
inputs = input_segs,
vocabulary_size = vocab_size,
embedding_size = embedding_size,
C. name = 'seq_embedding')
>>> net = tl.layers.DynamicRNNLayer (net,
L. cell_fn = tf.contrib.rnn.BasicLSTMCell, # for TF0.2 tf.nn.
—~cell.BasicLSTMCell,
n_hidden = embedding_size,
dropout = 0.7,

act=tf.identity, name="output")

name=

rnn_

sequence_length = tl.layers.retrieve_seq_length_op2 (input_segs),

L. return_seq_2d = True, # stack denselayer or compute cost,
—after it
name = 'dynamic_rnn')
net = tl.layers.Denselayer (net, n_units=vocab_size,
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Attributes

out- (a tensor) The output of this RNN. return_last = False, outputs = all cell_output, which is the hidden
puts state. cell_output.get_shape() = (?, n_hidden)

fi- (a tensor or StateTuple) When state_is_tuple = False, it is the final hidden and cell states,
nal_statetates.get_shape() = [?, 2 * n_hidden]. When state_is_tuple = True, it stores two elements: (c,
h), in that order. You can get the final state after each iteration during training, then feed it to the
initial state of next iteration.

ini- (a tensor or StateTuple) It is the initial state of this RNN layer, you can use it to initialize your state
tial_statat the begining of each epoch or iteration according to your training procedure.
se- (a tensor or array, shape = [batch_size]) The sequence lengths computed by Advanced Opt or the

quence_lingtlsequence lengths.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
RSP ERE RN =
class tensorlayer.layers.BiDynamicRNNLayer (layer=None, cell_fn=None,
cell_init_args={"state_is_tuple’:
True}, n_hidden=256, initial-
izer=<tensorflow.python.ops.init_ops.RandomUniform
object>, sequence_length=None,
fw_initial_state=None,
bw_initial_state=None, dropout=None,
n_layer=1, return_last=Fualse,
return_seq_2d=False, dy-

namic_rnn_init_args={},
name="bi_dyrnn_layer’)
The BiDynamicRNNLayer class is a RNN layer, you can implement vanilla RNN, LSTM and GRU with it.

Parameters layer : a Layer instance
The Layer class feeding into this layer.
cell_fn : a TensorFlow’s core RNN cell as follow (Note TF1.0+ and TF1.0- are different).
* see RNN Cells in TensorFlow
cell_init_args : a dictionary
The arguments for the cell initializer.
n_hidden : an int
The number of hidden units in the layer.
initializer : initializer
The initializer for initializing the parameters.

sequence_length : a tensor, array or None.

2.1. APl - W% Z 97


https://www.tensorflow.org/api_docs/python/

TensorLayer Documentation, & 7i 1.7.4

The sequence length of each row of input data, see Advanced Ops for Dynamic RNN.

* If None, ituses retrieve_seq_length_op to compute the sequence_length,
i.e. when the features of padding (on right hand side) are all zeros.

e If using word embedding, you may need to compute the sequence_length
from the ID array (the integer features before word embedding) by using
retrieve_seq length_op2orretrieve_seq_length_op.

* You can also input an numpy array.
* More details about TensorFlow dynamic_rnn in Wild-ML Blog.
fw_initial_state : None or forward RNN State
If None, initial_state is zero_state.
bw_initial_state : None or backward RNN State
If None, initial_state is zero_state.
dropout : tuple of float: (input_keep_prob, output_keep_prob).
The input and output keep probability.
n_layer : an int, default is 1.
The number of RNN layers.
return_last : boolean
If True, return the last output, "Sequence input and single output”
If False, return all outputs, "Synced sequence input and output”
In other word, if you want to apply one or more RNN(s) on this layer, set to False.
return_seq_2d : boolean
* When return_last = False

e If True, return 2D Tensor [n_example, 2 * n_hidden], for stacking DenseLayer or computing
cost after it.

 If False, return 3D Tensor [n_example/n_steps(max), n_steps(max), 2 * n_hidden], for
stacking multiple RNN after it.

name : a string or None

An optional name to attach to this layer.

Notes

Input dimension should be rank 3 : [batch_size, n_steps(max), n_features], if no, please see ReshapelLayer.

References

* Wild-ML Blog

* bidirectional_rnn.ipynb
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Attributes

out- (atensor) The output of this RNN. return_last = False, outputs = all cell_output, which is the hidden
puts state. cell_output.get_shape() = (?, 2 * n_hidden)

fw(bw) | figaakestate or StateTuple) When state_is_tuple = False, it is the final hidden and cell states,
states.get_shape() = [?, 2 * n_hidden]. When state_is_tuple = True, it stores two elements: (c,
h), in that order. You can get the final state after each iteration during training, then feed it to the
initial state of next iteration.

fw(bw) |intitiahsstade StateTuple) It is the initial state of this RNN layer, you can use it to initialize your state
at the begining of each epoch or iteration according to your training procedure.

se- (a tensor or array, shape = [batch_size]) The sequence lengths computed by Advanced Opt or the
quence_length sequence lengths.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.23 F332IF5
Simple Seq2Seq

class tensorlayer.layers.Seq2Seq (net_encode_in=None, net_decode_in=None, cell_fn=None,
cell_init_args={ state_is_tuple’: True}, n_hidden=256,
initializer=<tensorflow.python.ops.init_ops.RandomUniform
object>, encode_sequence_length=None, de-
code_sequence_length=None, initial_state_encode=None,
initial_state_decode=None,  dropout=None, n_layer=1,
return_seq_2d=False, name="seq2seq’)

The Seg2Seq class is a Simple DynamicRNNLayer based Seq2seq layer without using tl.contrib.seq2seq.

See Model and Sequence to Sequence Learning with Neural Networks.
* Please check the example Chatbot in 200 lines of code.

¢ The Author recommends users to read the source code of Dynami cRNNLayer and Seg2Seq.

Parameters net_encode_in : a .ayer instance

Encode sequences, [batch_size, None, n_features].

net_decode_in : a L.ayer instance
Decode sequences, [batch_size, None, n_features].

cell_fn : a TensorFlow’s core RNN cell as follow (Note TF1.0+ and TF1.0- are different).

* see RNN Cells in TensorFlow

cell_init_args : a dictionary

The arguments for the cell initializer.

n_hidden : an int
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The number of hidden units in the layer.
initializer : initializer

The initializer for initializing the parameters.
encode_sequence_length : tensor for encoder sequence length, see DynamicRNNLayer .
decode_sequence_length : tensor for decoder sequence length, see DynamicRNNLayer .
initial_state_encode : None or RNN state (from placeholder or other RNN).

If None, initial_state_encode is of zero state.
initial_state_decode : None or RNN state (from placeholder or other RNN).

If None, initial_state_decode is of the final state of the RNN encoder.
dropout : tuple of float: (input_keep_prob, output_keep_prob).

The input and output keep probability.
n_layer : an int, default is 1.

The number of RNN layers.
return_seq_2d : boolean

¢ When return_last = False

e If True, return 2D Tensor [n_example, n_hidden], for stacking DenseLayer or computing
cost after it.

* If False, return 3D Tensor [n_example/n_steps(max), n_steps(max), n_hidden], for stacking
multiple RNN after it.

name : a string or None

An optional name to attach to this layer.

Notes

* How to feed data: Sequence to Sequence Learning with Neural Networks

e input_seqs: [ 'how', 'are', 'you', '<PAD_ID>']

¢ decode_seqs: ['<START_ID>', 'I', 'am', 'fine', '<PAD_ID>']
e target seqs: ['I', 'am', 'fine', '<END_ID>', '<PAD_ID>"]

e target_mask: [1, 1, 1, 1, O]

e related functions : tl.prepro <pad_sequences, precess_sequences, sequences_add_start_id,
quences_get_mask>

Examples

Se-

>>> from tensorlayer.layers import =«
>>> batch_size = 32

—"encode_seqgs")

—"decode_seqgs")

>>> encode_seqgs = tf.placeholder (dtype=tf.int64, shape=[batch_size, None], name=

>>> decode_seqgs = tf.placeholder (dtype=tf.int64, shape=[batch_size, None], name=

(continues on next page)
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—"target_mask")
>>> with tf.variable_scope ("model") :
# for chatbot,
# for translation,
with tf.variable_scope ("embedding")
net_encode
inputs

you can use the same

>>>

>>>

encode_seqs,
vocabulary_size 10000,
embedding_size 200,
name 'seq_embedding"')
vs.reuse_variables ()
tl.layers.set_name_reuse (True)
net_decode
inputs decode_seqgs,
vocabulary_size 10000,
embedding_size 200,
name 'seq_embedding')
Seg2Seqg (net_encode,
cell_fn
n_hidden
initializer

>>>
>>>

>>>

>>> net

200,

encode_sequence_length =
decode_sequence_length
initial_state_encode
dropout = None,
n_layer = 1,
return_seq_2d True,
name 'seqg2seq')
Denselayer (net, n_units=10000,

None,

>>> net_out
>>> e_Jloss
—segs=target_seqgs, input_mask=target_mask,
>>> vy tf.nn.softmax (net_out.outputs)

>>> net_out.print_params (False)

tf.random_uniform_initializer(-0.1,
retrieve_seq_length_op2 (encode_seqgs),
retrieve_seq_length_op2 (decode_seqgs),

tl.cost.cross_entropy_seq with _mask (logits=net_out.outputs,

(ZETD)
>>> target_seqgs = tf.placeholder (dtype=tf.int64, shape=[batch_size, None], name=
—"target_seqgs")
>>> target_mask = tf.placeholder (dtype=tf.int64, shape=[batch_size, None], name=

# tl.prepro.sequences_get_mask ()

embedding layer,

you may want to use 2 seperated embedding layers

as vs:

EmbeddingInputlayer (

EmbeddingInputlayer (

net_decode,
tf.contrib.rnn.BasicLSTMCell,

0.1),

act=tf.identity, name='output')
target__

return_details=False, name='cost')

Attributes
outputs (a tensor) The output of RNN decoder.
initial_state_encode | (a tensor or StateTuple) Initial state of RNN encoder.
initial_state_decode | (a tensor or StateTuple) Initial state of RNN decoder.
final_state_encode (a tensor or StateTuple) Final state of RNN encoder.
final_state_decode (a tensor or StateTuple) Final state of RNN decoder.
Methods

count_params()

Return the number of parameters in the network

print_layers()

Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network
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PeekySeq2Seq

class tensorlayer.layers.PeekySeq2Seq (net_encode_in=None, net_decode_in=None,
cell_fn=None, cell_init_args={state_is_tuple’:
True}, n_hidden=256, initial-
izer=<tensorflow.python.ops.init_ops.RandomUniform
object>, in_sequence_length=None,
out_sequence_length=None, initial_state=None,

dropout=None, n_layer=1, return_seq_2d=False,

name="peeky_seq2seq’)
Waiting for contribution. The PeckySeg2Seq class, see Model and Learning Phrase Representations using

RNN Encoder-Decoder for Statistical Machine Translation .

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

AttentionSeq2Seq

class tensorlayer.layers.AttentionSeq2Seq (net_encode_in=None, net_decode_in=None,
cell_fn=None, cell_init_args={’state_is_tuple’:

True}, n_hidden=256, initial-
izer=<tensorflow.python.ops.init_ops.RandomUniform
object>, in_sequence_length=None,
out_sequence_length=None, ini-
tial_state=None, dropout=None,
n_layer=1, return_seq_2d=False,

name="attention_seq2seq’)
Waiting for contribution. The AttentionSeg2Seq class, see Model and Neural Machine Translation by

Jointly Learning to Align and Translate .

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.24 REBEHE
FlattenZ

class tensorlayer.layers.FlattenLayer (layer=None, name="flatten_layer’)
The FlattenLayer class is layer which reshape high-dimension input to a vector. Then we can apply Dense-
Layer, RNNLayer, ConcatLayer and etc on the top of it.

[batch_size, mask_row, mask_col, n_mask] —> [batch_size, mask_row * mask_col * n_mask]

Parameters layer : a L.ayer instance
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The Layer class feeding into this layer.
name : a string or None

An optional name to attach to this layer.

Examples
>>> x = tf.placeholder(tf.float32, shape=[None, 28, 28, 1])
>>> net = tl.layers.Inputlayer (x, name='input_layer')
>>> net = tl.layers.Conv2dLayer (net,
act = tf.nn.relu,
shape = [5, 5, 32, 641,
strides=[1, 1, 1, 11,
padding='SAME',
.. name ='cnn_layer')
>>> net = tl.layers.Pool2dLayer (net,
ksize=[1, 2, 2, 11,
strides=[1, 2, 2, 11,
padding="'SAME',
pool = tf.nn.max_pool,
. name ='pool_layer',)
>>> net = tl.layers.Flattenlayer (net, name='flatten_layer')
Methods

count_params()

Return the number of parameters in the network

print_layers()

Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network

Reshape/Z

class tensorlayer.layers.Reshapelayer (layer=None, shape=[], name="reshape_layer’)

The ReshapeLayer class is layer which reshape the tensor.
Parameters layer : a Layer instance
The Layer class feeding into this layer.
shape : a list
The output shape.
name : a string or None

An optional name to attach to this layer.

Examples

* The core of this layer is t £ . reshape.

* Use TensorFlow only :

2.1. APl - HZ M2
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>>> x = tf.placeholder (tf.float32, shape=[None, 3])
>>> y = tf.reshape(x, shape=[-1, 3, 31)
>>> sess = tf.InteractiveSession|()

=6111}1))

[ 1. 1. 1.]
[ 2. 2. 2.]

[ 3. 3. 3.11]

[[ 4 4. 4.]

[ 5. 5 5.1

[ 6. © 6.11]

>>> print (sess.run(y, feed_ dict={x:[[1,1,1],12,2,21,13,3,3]1,1[4,4,41,15,5,51,16,6,

Methods

count_params() Return the number of parameters in the network

print_layers() Print all info of layers in the network

print_params([details, session]) Print all info of parameters in the network

Transpose/Z

class tensorlayer.layers.Transposelayer (layer=None, perm=None, name="transpose’)
The TransposeLayer class transpose the dimension of a teneor, see tf.transpose() .

Parameters layer : a Layer instance
The Layer class feeding into this layer.
perm: list, a permutation of the dimensions
Similar with numpy.transpose.
name : a string or None

An optional name to attach to this layer.

Methods

count_params() Return the number of parameters in the network

print_layers() Print all info of layers in the network

print_params([details, session]) Print all info of parameters in the network

2.1.25 Lambda/Z

class tensorlayer.layers.Lambdalayer (layer=None, fn=None,

name="lambda_layer’)
The LambdaLayer class is a layer which is able to use the provided function.

fn_args={},

Parameters layer : a Layer instance
The Layer class feeding into this layer.

fn : a function

The function that applies to the outputs of previous layer.
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fn_args : a dictionary
The arguments for the function (option).
name : a string or None

An optional name to attach to this layer.

Examples

>>> x = tf.placeholder(tf.float32, shape=[None, 1], name='x")

>>> net = tl.layers.Inputlayer (x, name='input_layer")

>>> net = Lambdalayer (net, lambda x: 2xx, name='lambda_layer')

>>> y = net.outputs

>>> sess = tf.InteractiveSession|()

>>> out = sess.run(y, feed_ dict={x : [[1],I[2]]1})

[([21,104]1]

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.26 53 ZE

ConcatZ2
class tensorlayer.layers.Concatlayer (layer=[], concat_dim=1, name="concat_layer’)
The ConcatLayer class is layer which concat (merge) two or more tensor by given axis..
Parameters layer : a list of 7.ayer instances
The Layer class feeding into this layer.
concat_dim : int
Dimension along which to concatenate.
name : a string or None

An optional name to attach to this layer.

Examples

>>> sess = tf.InteractiveSession ()
>>> x = tf.placeholder (tf.float32, shape=[None, 784])
>>> inputs = tl.layers.InputlLayer (x, name='input_layer')
>>> netl = tl.layers.Denselayer (inputs, 800, act=tf.nn.relu, name='relul_1")
>>> net2 = tl.layers.Denselayer (inputs, 300, act=tf.nn.relu, name='relu2_1")
>>> net = tl.layers.ConcatLayer ([netl, net2], 1, name ='concat_layer')

[TL] InputLayer input_layer (?, 784)

[TL] Denselayer relul_1: 800, relu

(continues on next page)
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(ZETD)
[TL] Denselayer relu2_1: 300, relu
[TL] ConcatLayer concat_layer, 1100
>>> tl.layers.initialize_global_variables (sess)
>>> net.print_params ()
param 0: (784, 800) (mean: 0.000021, median: -0.000020 std: 0.035525)
param 1: (800,) (mean: 0.000000, median: 0.000000 std: 0.000000)
param 2: (784, 300) (mean: 0.000000, median: -0.000048 std: 0.042947)
param 3: (300,) (mean: 0.000000, median: 0.000000 std: 0.000000)
Ce num of params: 863500
>>> net.print_layers|()
layer 0: ("Relu:0", shape=(?, 800), dtype=float32)
layer 1: Tensor ("Relu_1:0", shape=(?, 300), dtype=float32)
Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

ElementwiseZ

class tensorlayer.layers.ElementwiseLayer (layer=[], combine_fn=<function minimum>,

name="elementwise_layer’)
The ElementwiseLayer class combines multiple Layer which have the same output shapes by a given

elemwise-wise operation.
Parameters layer : a list of 7.ayer instances
The Layer class feeding into this layer.
combine_fn : a TensorFlow elemwise-merge function

e.g. ANDis tf.minimum; ORis tf.maximum; ADDis tf.add; MULis tf.
multiply and so on. See TensorFlow Math API .

name : a string or None

An optional name to attach to this layer.

Examples
e AND Logic

>>> net_0 = tl.layers.Denselayer (net_0, n_units=500,
act = tf.nn.relu, name='net_0")

>>> net_1 = tl.layers.Denselayer (net_1, n_units=500,
act = tf.nn.relu, name='net_1")

>>> net_com = tl.layers.Elementwiselayer (layer = [net_0, net_1],
combine_fn = tf.minimum,
name = 'combine_layer')
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Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.27 FRE
Expand JZ
class tensorlayer.layers.ExpandDimsLayer (layer=None, axis=None, name="expand_dims’)
The ExpandDimsLayer class inserts a dimension of 1 into a tensor’s shape, see tf.expand_dims() .
Parameters layer : a Layer instance
The Layer class feeding into this layer.
axis : int, 0-D (scalar).
Specifies the dimension index at which to expand the shape of input.
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
Tile

class tensorlayer.layers.TileLayer (layer=None, multiples=None, name="tile’)
The TileLayer class constructs a tensor by tiling a given tensor, see tf.tile() .

Parameters layer : a Layer instance
The Layer class feeding into this layer.
multiples: a list of int

Must be one of the following types: int32, int64. 1-D. Length must be the same as the
number of dimensions in input

name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
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#5652 -8 T
print_params([details, session]) Print all info of parameters in the network

2.1.28 #EZ
Stack Z
class tensorlayer.layers.StackLayer (layer=[], axis=0, name="stack’)
The StackLayer class is layer for stacking a list of rank-R tensors into one rank-(R+1) tensor, see tf.stack().
Parameters layer : a list of 7.ayer instances
The Layer class feeding into this layer.
axis : an int
Dimension along which to concatenate.
name : a string or None

An optional name to attach to this layer.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network
Unstack 2

tensorlayer.layers.UnStackLayer (layer=None, num=None, axis=0, name="unstack’)
The UnStackLayer is layer for unstacking the given dimension of a rank-R tensor into rank-(R-1) tensors.,
see tf.unstack().

Parameters layer : a list of Layer instances
The Layer class feeding into this layer.
num : an int
The length of the dimension axis. Automatically inferred if None (the default).
axis : an int
Dimension along which to concatenate.
name : a string or None
An optional name to attach to this layer.

Returns The list of layer objects unstacked from the input.

2.1.29 #E$#: TF-Slim

% %& | TF-Slim 7] LAF TensorLayer TL4X 42 | FTH Google TN ZRIF AU TUER AT LI ERFHF | 1736 W

Slim-model -
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class tensorlayer.layers.SlimNetsLayer (layer=None, slim_layer=None,  slim_args={},
name="tfslim_layer’)
The S1imNetsLayer class can be used to merge all TF-Slim nets into TensorLayer. Models can be found in

slim-model, see Inception V3 example on Github.
Parameters layer : a Layer instance

The Layer class feeding into this layer.

slim_layer : a slim network function
The network you want to stack onto, end with return net, end_points.

slim_args : dictionary
The arguments for the slim model.

name : a string or None

An optional name to attach to this layer.

Notes

The due to TF-Slim stores the layers as dictionary, the al1l_layers in this network is not in order ! Fortu-
nately, the all_params are in order.

Methods
count_params() Return the number of parameters in the network
print_layers() Print all info of layers in the network
print_params([details, session]) Print all info of parameters in the network

2.1.30 2 HHIBUE KA

class tensorlayer.layers.PRelulLayer (layer=None, channel_shared=False,
a_init=<tensorflow.python.ops.init_ops.Constant ob-
ject>, a_init_args={}, name="prelu_layer’)
The PReluLayer class is Parametric Rectified Linear layer.

Parameters x : A Tensor with type float, double, int32, int64, uint§,
intl6, or int8.
channel_shared : bool. Single weight is shared by all channels
a_init : alpha initializer, default zero constant.
The initializer for initializing the alphas.
a_init_args : dictionary
The arguments for the weights initializer.

name : A name for this activation op (optional).

References

* Delving Deep into Rectifiers: Surpassing Human-Level Performance on ImageNet Classification
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Methods

count_params()

Return the number of parameters in the network

print_layers()

Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network

2.1.31 HEHE

class tensorlayer.layers.MultiplexerLayer (layer=[], name="mux_layer’)
The MultiplexerLayer selects one of several input and forwards the selected input into the output, see

tutorial_mnist_multiplexer.py.
Parameters layer : a list of Layer instances
The Layer class feeding into this layer.
name : a string or None

An optional name to attach to this layer.

References

e See tf.pack() for TF0.12 or tf.st
Flow - Slicing and Joining

ack() for TF1.0 and tf.gather () at Tensor-

Examples
>>> x = tf.placeholder (tf.float32, shape=[None, 784], name='x")
>>> y_ = tf.placeholder(tf.int64, shape=[None, ], name='y_"')
>>> # define the network
>>> net_in = tl.layers.Inputlayer (x, name='input_ layer')
>>> net_in = tl.layers.DropoutlLayer (net_in, keep=0.8, name='dropl')
>>> # net 0
>>> net_0 = tl.layers.Denselayer (net_in, n_units=800,
C act = tf.nn.relu, name='net0/relul')
>>> net_0 = tl.layers.DropoutlLayer (net_0, keep=0.5, name='net0/drop2")
>>> net_0 = tl.layers.Denselayer (net_0, n_units=800,

act = tf.nn.relu, name='net0/relu2')
>>> # net 1
>>> net_1 = tl.layers.Denselayer (net_in, n_units=800,

act = tf.nn.relu, name='netl/relul')
>>> net_1 = tl.layers.DropoutLayer (net_1, keep=0.8, name='netl/drop2'")
>>> net_1 = tl.layers.Denselayer (net_1, n_units=800,
. act = tf.nn.relu, name='netl/relu2')
>>> net_1 = tl.layers.DropoutLayer (net_1, keep=0.8, name='netl/drop3"')
>>> net_1 = tl.layers.Denselayer (net_1, n_units=800,

act = tf.nn.relu, name='netl/relu3'")
>>> # multiplexer
>>> net_mux = tl.layers.MultiplexerLayer (layer = [net_0, net_1], name='mux_layer')
>>> network = tl.layers.Reshapelayer (net_mux, shape=[-1, 800], name='reshape_layer
') #
>>> network = tl.layers.Dropoutlayer (network, keep=0.5, name='drop3'")
>>> # output layer

(continues on next page)
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>>> network = tl.layers.Denselayer (network,

act =

n_units=10,
tf.identity,

name='output_layer")

Attributes

’ sel \ (a placeholder) Input an int [0, inf], which input is the output

Methods

count_params()

Return the number of parameters in the network

print_layers()

Print all info of layers in the network

print_params([details, session])

Print all info of parameters in the network

2.1.32 HiBh R %L

Flatten tensor

tensorlayer.layers.flatten_reshape (variable, name=")
Reshapes high-dimension input to a vector.
mask_row * mask_col * n_mask]

Parameters variable : a tensorflow variable
name : a string or None

An optional name to attach to this layer.

[batch_size, mask_row, mask_col, n_mask] —> [batch_size,

Examples

>>> W_conv2 = weight_variable([5, 5, 100, 321) # 64 features for each 5x5 patch

>>> b_conv2 = bias_variable([32])

>>> W_fcl = weight_variable([7 = 7 % 32, 256])

>>> h_conv2 = tf.nn.relu(conv2d(h_pooll, W_conv2) + b_conv2)

>>> h_pool2 = max_pool_2x2 (h_conv2)

>>> h_pool2.get_shape()[:].as_list () = [batch_size, 7, 7, 32]

R [batch_size, mask_row, mask_col, n_mask]

>>> h_pool2_flat = tl.layers.flatten_reshape (h_pool2)
[batch_size, mask_row * mask_col * n_mask]

>>> h_pool2_flat_drop = tf.nn.dropout (h_pool2_flat, keep_prob)

KAMBRILAE layer 4 F

tensorlayer.layers.clear_layers_name ()

Clear all layer names in set_keep[’_layers_name_list’], enable layer name reuse.

2.1. APl - HZ M2
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Examples

» Resetting the current graph and trying to redefining model.

>>> for (different model settings):

>>> with tf.Graph() .as_default () as graph:
>>> tl.layers.clear_layers_name ()

>>> sess = tf.InteractiveSession ()

>>> # define and train a model here
>>> sess.close ()

# clear all variables of TF

# clear all layer name of TL

* Enable name layer reuse.

>>> network = tl.layers.Inputlayer (x,
>>> network = tl.layers.Denselayer (network,
>>> tl.layers.clear_layers_name ()

>>> network2 =

network2 =

tl.layers.Inputlayer (x,

>>> tl.layers.Denselayer (networkz2,

name="input_layer")
n_units=800,

name="'relul")

name="input_layer'")

n_units=800, name='relul')

#IiH1t. RNN state

tensorlayer.layers.initialize_rnn_state (state, feed_dict=None)
Returns the initialized RNN state. The inputs are LSTMStateTuple or State of RNNCells and an optional

feed_dict.

Parameters state : a RNN state.

feed_dict : None or a dictionary for initializing the state values (optional).

If None, returns the zero state.

ERIIRFEEANE

tensorlayer.layers.list_remove_repeat (I=None)

Remove the repeated items in a list, and return the processed list. You may need it to create merged layer like

Concat, Elementwise and etc.

Parameters 1: a list

Examples
>> 1 = [2, 3, 4, 2, 3]
>>> 1 = list_remove_repeat (1)
(2, 3, 4]
AHM BN

tensorlayer.layers.merge_networks (layers=[])

Merge all parameters, layers and dropout probabilities to a Layer.

Parameters layer : list of Layer instance
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Merge all parameters, layers and dropout probabilities to the first layer in the list.

Examples

>>> nl
>>> n2
>>> nl

merge_networks ([nl, n2])

2.2 API - FZEERHL

T T BEMI PR FF TensorLayer TR 5 14, FA 15/ IMEIR R RELADEE - RIS B T3 B #215 F TensorFlow B
7\554][3[@, AR AT LB £t £.nn. 12_loss,tf.contrib.layers.ll_regularizer,tf.contrib.
layers.l2_regularizer and tf.contrib.layers.sum _reqularizer JESEFILI, L2 F1 sum F0)
., %% TensorFlow API .

2.2.1 HE SRR
TensorLayerfg fit— 1] 5 1) 77 V20K A i 4%

A

H ORI R REL . N LA R LM 44 (MLP) i

network = tl.Inputlayer (x, name='input_ layer')

network = tl.DropoutlLayer (network, keep=0.8, name='dropl'")

network = tl.Denselayer (network, n_units=800, act = tf.nn.relu, name='relul')

network = tl.DropoutlLayer (network, keep=0.5, name='drop2'")

network = tl.Denselayer (network, n_units=800, act = tf.nn.relu, name='relu2')

network = tl.DropoutlLayer (network, keep=0.5, name='drop3')

network = tl.Denselayer (network, n_units=10, act = tl.activation.identity, name=
—'output_layer"')

T2 EERSHCR (W1, b1, W2, b2, W_out, b_out], JXIF, {RATLUE R HIEITARESIIH FIH
MweightsHFEFIL2HLNIL, -

cost = tl.cost.cross_entropy(y, y_, name = 'cost')

cost = cost + tf.contrib.layers.1l2_regularizer(0.001) (network.all params([0]) + tf.
—contrib.layers.1l2_regularizer (0.001) (network.all_params[2])

ILAP, TensorLayer T 3BT 44 S 7R, 1B EHUIFKINS R MIA M, BT LUASAT DU T M 548 5 5060

FTL2FLIAL -

12 0
for w in tl.layers.get_variables_with_name ('W_conv2d',
—printable=False) :#[-3:]:

12 += tf.contrib.layers.l1l2_regularizer (le—-4) (w)
tl.cost.cross_entropy(y, y_, name 'cost'")

train_only=True,

+ 12

cost

PUERIIENI{E

7B

VIR EZE, MESEIE B LFEH network. print.params () Kkt -

sess.run(tf.initialize_all_variables())
network.print_params ()
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param 0: (784, 800) (mean: -0.000000, median: 0.000004 std: 0.035524)
param 1: (800,) (mean: 0.000000, median: 0.000000 std: 0.000000)
param 2: (800, 800) (mean: 0.000029, median: 0.000031 std: 0.035378)
param 3: (800,) (mean: 0.000000, median: 0.000000 std: 0.000000)
param 4: (800, 10) (mean: 0.000673, median: 0.000763 std: 0.049373)
param 5: (10,) (mean: 0.000000, median: 0.000000 std: 0.000000)

num of params: 1276810

V] 4% F) e 2 network.outputs , IRAZ XTI N & L Ao, BEENANE, network.
all_params ZAEMWERNESE . EXMEOLTHRIE network.print_params () FiRREIZEL
0,1,...5HH, network.all_params [Wl, bl, W2, b2, Wout, bout] IRIGXWIFIW2HIE KTEEL
BN ] A3 an T #47:

vy network.outputs
# Alternatively,

you can use tl.cost.cross_entropy(y, V_, "'cost') instead.

cross_entropy = tf.reduce_mean(tf.nn.sparse_softmax_cross_entropy_with_logits(y,

cost = cross_entropy

cost cost + tl.cost.maxnorm_regularizer (1.0) (network.all_params([0])
tl.cost.maxnorm_regularizer (1.0) (network.all _params[2])

name

v_))

+

F, B B TensorFlow I IENI LB %L, & t£.contrib. layers.l2_reqgularizer ETensorLayerEFﬂj,

RELER -

0% % H (Activation outputs) FFLI AL

L /1% network.print_layers () BFFHIITHIRFEZEMBT AW - Oy T SCHU BE fn A9 £

b, AT LLE A network.all layers,
LIRS, UNFR
all_layers([1l]) B AA R ELH -

R T AFRZHPrERH . REEXE—ZREEE

NI ££.contrib. layers.1l2_regularizer (lambda_1l1l) (network.

network.print_layers ()

layer 0: Tensor ("dropout/mul_1:0", shape=(?, 784), dtype=float32)
layer 1: Tensor ("Relu:0", shape=(?, 800), dtype=float32)

layer 2: Tensor ("dropout_1/mul_1:0", shape=(?, 800), dtype=float32)
layer 3: Tensor ("Relu_1:0", shape=(?, 800), dtype=float32)

layer 4: Tensor ("dropout_2/mul_1:0", shape=(?, 800), dtype=float32)
layer 5: Tensor("add_2:0", shape=(?, 10), dtype=float32)

cross_entropy(output, target[, name])

It is a softmax cross-entropy operation, returns the Tensor-
Flow expression of cross-entropy of two distributions, im-
plement softmax internally.

sigmoid cross_entropy(output, target[, name])

It is a sigmoid cross-entropy operation, see tf.nn.
sigmoid_cross_entropy_with_logits.

binary_cross_entropy(output, target|, ...])

Computes binary cross entropy given output.

mean_squared_error(output, target|, ...])

Return the TensorFlow expression of mean-square-error
(L2) of two batch of data.

normalized mean_square_error(output, target)

Return the TensorFlow expression of normalized mean-
square-error of two distributions.

absolute_difference_error(output, target|, ...])

Return the TensorFlow expression of absolute difference
error (L1) of two batch of data.

N IUAREE

114

Chapter 2. APIH %



TensorLayer Documentation, % 7i 1.7.4

F 57 -4 LT

dice_coe(output, target[, loss_type, axis, ...])

Soft dice (Sgrensen or Jaccard) coefficient for comparing
the similarity of two batch of data, usually be used for bi-
nary image segmentation i.e.

dice_hard_coe(output, target[, threshold, ...])

Non-differentiable Sgrensen—Dice coefficient for compar-
ing the similarity of two batch of data, usually be used for
binary image segmentation i.e.

iou_coe(output, target[, threshold, axis, ...])

Non-differentiable Intersection over Union (IoU) for com-
paring the similarity of two batch of data, usually be used
for evaluating binary image segmentation.

cross_entropy_seg(logits, target_seqs|, ...])

Returns the expression of cross-entropy of two sequences,
implement softmax internally.

cross_entropy_seq_with_mask(logits, ...[, ...])

Returns the expression of cross-entropy of two sequences,
implement softmax internally.

cosine _similarity(vl, v2)

Cosine similarity [-1, 1], wiki.

1i_regularizer(scale[, scope])

li regularization removes the neurons of previous layer, i
represents inputs.

lo_regularizer(scale[, scope])

lo regularization removes the neurons of current layer, o
represents outputs

maxnorm_regularizer([scale, scope])

Max-norm regularization returns a function that can be
used to apply max-norm regularization to weights.

maxnorm_o_regularizer(scale, scope)

Max-norm output regularization removes the neurons of
current layer.

maxnorm_1_regularizer(scale[, scope])

Max-norm input regularization removes the neurons of pre-
vious layer.

2.2.2 Softmax cross entropy

tensorlayer.cost.cross_entropy (output, target, name=None)
It is a softmax cross-entropy operation, returns the TensorFlow expression of cross-entropy of two distributions,
implement softmax internally. See t £ .nn.sparse_softmax_cross_entropy_with_logits.

Parameters output : Tensorflow variable

A distribution with shape: [batch_size, n_feature].

target : Tensorflow variable

A batch of index with shape: [batch_size, ].

name : string

Name of this loss.

References

* About cross-entropy: wiki.

¢ The code is borrowed from: here.

Examples

>>> ce = tl.cost.cross_entropy(y_logits,

y_target_logits, 'my_loss')

2.2. API- k@ E
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2.2.3 Sigmoid cross entropy

tensorlayer.cost.sigmoid_cross_entropy (output, target, name=None)
It is a sigmoid cross-entropy operation, see t £ .nn.sigmoid_cross_entropy_with_logits.

2.2.4 Binary cross entropy

tensorlayer.cost .binary_cross_entropy (output, target, epsilon=1e-08, name="bce_loss’)
Computes binary cross entropy given output.
For brevity, let x = output, z = target. The binary cross entropy loss is

loss(x, z) = - sum_i (x[i] * log(z[i]) + (1 - x[i]) * log(1 - z[i]))

Parameters output : tensor of type float32 or float64.
target : tensor of the same type and shape as output.
epsilon : float

A small value to avoid output is zero.
name : string

An optional name to attach to this layer.

References

* DRAW

2.2.5 Mean squared error (L2)

tensorlayer.cost .mean_squared_error (output, target, is_mean=Fualse,

name="mean_squared_error’)
Return the TensorFlow expression of mean-square-error (L2) of two batch of data.

Parameters output : 2D, 3D or 4D tensor i.e. [batch_size, n_feature], [batch_size, w, h] or
[batch_size, w, h, c].

target : 2D, 3D or 4D tensor.

is_mean : boolean, if True, use t £ . reduce_mean to compute the loss of one data, otherwise,
use t £.reduce_sum (default).

References

* Wiki Mean Squared Error

2.2.6 Normalized mean square error

tensorlayer.cost.normalized mean_square_error (output, target)
Return the TensorFlow expression of normalized mean-square-error of two distributions.
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Parameters output : 2D, 3D or 4D tensor i.e. [batch_size, n_feature], [batch_size, w, h] or
[batch_size, w, h, c].

target : 2D, 3D or 4D tensor.

2.2.7 Absolute difference error (L1)
tensorlayer.cost.absolute_difference_error (output, target, is_mean=False)
Return the TensorFlow expression of absolute difference error (L1) of two batch of data.

Parameters output : 2D, 3D or 4D tensor i.e. [batch_size, n_feature], [batch_size, w, h] or
[batch_size, w, h, c].

target : 2D, 3D or 4D tensor.

is_mean : boolean, if True, use t £ . reduce_mean to compute the loss of one data, otherwise,
use t . reduce_sum (default).

2.2.8 Dice coefficient

tensorlayer.cost.dice_coe (output, target, loss_type=’jaccard’, axis=[1, 2, 3], smooth=1e-05)
Soft dice (Sgrensen or Jaccard) coefficient for comparing the similarity of two batch of data, usually be used for
binary image segmentation i.e. labels are binary. The coefficient between 0 to 1, 1 means totally match.

Parameters output : tensor
A distribution with shape: [batch_size, ....], (any dimensions).
target : tensor
A distribution with shape: [batch_size, ....], (any dimensions).
loss_type : string
jaccard or sorensen, default is jaccard.
axis : list of integer
All dimensions are reduced, default [1, 2, 3].
smooth : float

This small value will be added to the numerator and denominator. If both output and
target are empty, it makes sure dice is 1. If either output or target are empty (all pixels
are background), dice = * smooth/ (small_value + smooth), then if smooth is
very small, dice close to 0 (even the image values lower than the threshold), so in this
case, higher smooth can have a higher dice.

References
* Wiki-Dice
Examples
>>> outputs = tl.act.pixel_ wise_softmax (network.outputs)
>>> dice_loss = 1 - tl.cost.dice_coe (outputs, y_)
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2.2.9 Hard Dice coefficient

tensorlayer.cost.dice_hard_coe (output, target, threshold=0.5, axis=[1, 2, 3], smooth=1e-05)
Non-differentiable Sgrensen—Dice coefficient for comparing the similarity of two batch of data, usually be used
for binary image segmentation i.e. labels are binary. The coefficient between O to 1, 1 if totally match.

Parameters output : tensor
A distribution with shape: [batch_size, ....], (any dimensions).
target : tensor
A distribution with shape: [batch_size, ....], (any dimensions).
threshold : float
The threshold value to be true.
axis : list of integer
All dimensions are reduced, default [1,2, 3].
smooth : float

This small value will be added to the numerator and denominator, see dice_coe.

References

¢ Wiki-Dice

2.2.10 10U coefficient

tensorlayer.cost.iou_coe (output, target, threshold=0.5, axis=[1, 2, 3], smooth=1e-05)
Non-differentiable Intersection over Union (IoU) for comparing the similarity of two batch of data, usually be
used for evaluating binary image segmentation. The coefficient between 0 to 1, 1 means totally match.

Parameters output : tensor
A distribution with shape: [batch_size, ....], (any dimensions).
target : tensor
A distribution with shape: [batch_size, ....], (any dimensions).
threshold : float
The threshold value to be true.
axis : list of integer
All dimensions are reduced, default [1, 2, 3].
smooth : float

This small value will be added to the numerator and denominator, see dice_coe.

Notes

* JoU cannot be used as training loss, people usually use dice coefficient for training, IoU and hard-dice for
evaluating.

118 Chapter 2. APIH X


https://en.wikipedia.org/wiki/S\T1\o rensen\T1\textendash {}Dice_coefficient

TensorLayer Documentation, % 7i 1.7.4

2.2.11 Cross entropy for sequence

tensorlayer.cost.cross_entropy_seq (logits, target_seqs, batch_size=None)
Returns the expression of cross-entropy of two sequences, implement softmax internally. Normally be used for
Fixed Length RNN outputs.

Parameters logits : Tensorflow variable

2D tensor, network . outputs, [batch_size*n_steps (n_examples), number of output
units]

target_seqs : Tensorflow variable

target : 2D tensor [batch_size, n_steps], if the number of step is dynamic, please use
cross_entropy_seq with_mask instead.

batch_size : None or int.

If not None, the return cost will be divided by batch_size.

Examples

>>> see PTB tutorial for more details

>>> input_data = tf.placeholder (tf.int32, [batch_size, num_steps])
>>> targets = tf.placeholder (tf.int32, [batch_size, num_steps])
>>> cost = tl.cost.cross_entropy_seg(network.outputs, targets)

2.2.12 Cross entropy with mask for sequence

tensorlayer.cost.cross_entropy_seq with_mask (logits, target_seqs, input_mask, re-

turn_details=False, name=None)
Returns the expression of cross-entropy of two sequences, implement softmax internally. Normally be used for

Dynamic RNN outputs.
Parameters logits : network identity outputs
2D tensor, network . outputs, [batch_size, number of output units].
target_seqs : int of tensor, like word ID.
[batch_size, ?]
input_mask : the mask to compute loss
The same size with target_seqs, normally O and 1.
return_details : boolean
* If False (default), only returns the loss.

* If True, returns the loss, losses, weights and targets (reshape to one vetcor).

Examples

* see Image Captioning Example.
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2.2.13 Cosine similarity
tensorlayer.cost.cosine_similarity (vI,v2)
Cosine similarity [-1, 1], wiki.
Parameters vl1, v2 : tensor of [batch_size, n_feature], with the same number of features.

Returns a tensor of [batch_size, ]

2.2.14 1L K%L

B O£ tf.nn.12_1loss, tf.contrib.layers.ll_reqularizer, tf.contrib.layers.
12_regularizer 5 tf.contrib.layers.sum_regularizer, i M TensorFlow API.

Maxnorm

tensorlayer.cost .maxnorm_regularizer (scale=1.0, scope=None)
Max-norm regularization returns a function that can be used to apply max-norm regularization to weights. About
max-norm: wiki.

The implementation follows TensorFlow contrib.
Parameters scale : float
A scalar multiplier 7ensor. 0.0 disables the regularizer.
scope: An optional scope name.
Returns A function with signature mn(weights, name=None) that apply Lo regularization.

Raises ValueError : If scale is outside of the range [0.0, 1.0] or if scale is not a float.

Special
tensorlayer.cost.li_regularizer (scale, scope=None)
li regularization removes the neurons of previous layer, i represents inputs.
Returns a function that can be used to apply group li regularization to weights.
The implementation follows TensorFlow contrib.
Parameters scale : float
A scalar multiplier 7ensor. 0.0 disables the regularizer.
scope: An optional scope name for TF12+.
Returns A function with signature li(weights, name=None) that apply Li regularization.
Raises ValueError : if scale is outside of the range [0.0, 1.0] or if scale is not a float.

tensorlayer.cost.lo_regularizer (scale, scope=None)
lo regularization removes the neurons of current layer, o represents outputs

Returns a function that can be used to apply group lo regularization to weights.
The implementation follows TensorFlow contrib.
Parameters scale : float

A scalar multiplier Tensor. 0.0 disables the regularizer.
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scope: An optional scope name for TF12+.
Returns A function with signature lo(weights, name=None) that apply Lo regularization.
Raises ValueError : If scale is outside of the range [0.0, 1.0] or if scale is not a float.

tensorlayer.cost.maxnorm_o_regularizer (scale, scope)
Max-norm output regularization removes the neurons of current layer.

Returns a function that can be used to apply max-norm regularization to each column of weight matrix.
The implementation follows TensorFlow contrib.
Parameters scale : float
A scalar multiplier Tensor. 0.0 disables the regularizer.
scope: An optional scope name.
Returns A function with signature mn_o(weights, name=None) that apply Lo regularization.
Raises ValueError : If scale is outside of the range [0.0, 1.0] or if scale is not a float.

tensorlayer.cost.maxnorm_i_regularizer (scale, scope=None)
Max-norm input regularization removes the neurons of previous layer.

Returns a function that can be used to apply max-norm regularization to each row of weight matrix.
The implementation follows TensorFlow contrib.
Parameters scale : float
A scalar multiplier Tensor. 0.0 disables the regularizer.
scope: An optional scope name.
Returns A function with signature mn_i(weights, name=None) that apply Lo regularization.

Raises ValueError : If scale is outside of the range [0.0, 1.0] or if scale is not a float.

2.3 API - HIETiAb#
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threading_ data([data, fn, thread_count]) Return a batch of result by given data.

rotation(x[, rg, is_random, row_index, ...]) Rotate an image randomly or non-randomly.

rotation_multi(x[, rg, is_random, ...]) Rotate multiple images with the same arguments, randomly
or non-randomly.

crop(x, wrg, hrg[, is_random, row_index, ...]) Randomly or centrally crop an image.

crop_multi(x, wrg, hrg[, is_random, ...]) Randomly or centrally crop multiple images.

flip axis(x[, axis, is_random]) Flip the axis of an image, such as flip left and right, up and
down, randomly or non-randomly,

flip axis_multi(X, axis[, is_random]) Flip the axises of multiple images together, such as flip left
and right, up and down, randomly or non-randomly,

shift(x[, wrg, hrg, is_random, row_index, ...]) Shift an image randomly or non-randomly.

shift_multi(x[, wrg, hrg, is_random, ...]) Shift images with the same arguments, randomly or non-
randomly.

N4k
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shear(x[, intensity, is_random, row_index, ...])

Shear an image randomly or non-randomly.

shear_mult i(x[, intensity, is_random, ...])

Shear images with the same arguments, randomly or non-
randomly.

shear2(x[, shear, is_random, row_index, ...])

Shear an image randomly or non-randomly.

shear_multi2(X[, shear, is_random, ...])

Shear images with the same arguments, randomly or non-
randomly.

swirl(x[, center, strength, radius, ...])

Swirl an image randomly or non-randomly, see scikit-
image swirl API and example.

swirl_multi(x[, center, strength, radius, ...])

Swirl multiple images with the same arguments, randomly
or non-randomly.

elastic_transform(x, alpha, sigma[, mode, ...]) Elastic deformation of images as described in
[Simard2003] .

elastic_transform multi(X, alpha, sigmal, ...]) Elastic deformation of images as described in
[Simard2003].

zoom(x[, zoom_range, is_random, row_index, ...])

Zoom in and out of a single image, randomly or non-
randomly.

zoom_multi(x[, zoom_range, is_random, ...])

Zoom in and out of images with the same arguments, ran-
domly or non-randomly.

brightness(x[, gamma, gain, is_random])

Change the brightness of a single image, randomly or non-
randomly.

brightness_multi(x[, gamma, gain, is_random])

Change the brightness of multiply images, randomly or
non-randomly.

illumination(X[, gamma, contrast, ...])

Perform illumination augmentation for a single image, ran-
domly or non-randomly.

rgb_to_hsv(rgb)

Input RGB image [0~255] return HSV image [0~1].

hsv_to_rgb(hsv)

Input HSV image [0~1] return RGB image [0~255].

adjust_hue(im[, hout, is_offset, is_clip, ...])

Adjust hue of an RGB image.

imresize(x][, size, interp, mode])

Resize an image by given output size and method.

pixel value_scale(iml, val, clip, is_random])

Scales each value in the pixels of the image.

samplewise_norm(X[, rescale, ...])

Normalize an image by rescale, samplewise centering and
samplewise centering in order.

featurewise_norm(X[, mean, std, epsilon])

Normalize every pixels by the same given mean and std,
which are usually compute from all examples.

channel_shift(x, intensity[, is_random, ...])

Shift the channels of an image, randomly or non-randomly,
see numpy.rollaxis.

channel_shift_multi(x, intensity[, ...])

Shift the channels of images with the same arguments, ran-
domly or non-randomly, see numpy.rollaxis .

drop(X[, keep])

Randomly set some pixels to zero by a given keeping prob-
ability.

transform matrix_offset_center(matrix, X, y)

Return transform matrix offset center.

apply_transform(x, transform_matrix][, ...])

Return transformed images by given transform_matrix
from transform _matrix_offset_center.

projective transform by points(X, src, dst)

Projective transform by given coordinates, usually 4 coor-
dinates.

array_to_img(x[, dim_ordering, scale])

Converts a numpy array to PIL image object (uint8 format).

find_contours(x[, level, fully_connected, ...])

Find iso-valued contours in a 2D array for a given
level value, returns list of (n, 2)-ndarrays see skim-
age.measure.find_contours .

pt2map([list_points, size, val])

Inputs a list of points, return a 2D image.
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binary_dilation(x[, radius])

Return fast binary morphological dilation of an image.

dilation(x[, radius])

Return greyscale morphological dilation of an image, see
skimage.morphology.dilation.

binary_erosion(x[, radius])

Return binary morphological erosion of an image, see
skimage.morphology.binary_erosion.

erosion(x[, radius])

Return greyscale morphological erosion of an image, see
skimage.morphology.erosion.

obj_box_coord_rescale([coord, shape])

Scale down one coordinates from pixel unit to the ratio of
image size i.e.

obj_box_coords_rescale([coords, shape])

Scale down a list of coordinates from pixel unit to the ratio
of image size i.e.

obj _box_coord_scale_to_pixelunit(coord],
shape])

Convert one coordinate [x, y, w (or x2), h (or y2)] in ratio
format to image coordinate format.

obj_box_coord_centroid_to_upleft_butrightonvdjt one coordinate [x_center, y_center, w, h] to [x1,

yl, x2, y2] in up-left and botton-right format.

obj_box_coord _upleft_butright_to_centroid(Coovdjt one coordinate [x1, yl, x2, y2] to [x_center,

y_center, w, h].

obj _box_coord _centroid_to_upleft(coord)

Convert one coordinate [x_center, y_center, w, h] to [X, y,
w, h].

obj box coord upleft_to_centroid(coord)

Convert one coordinate [x, y, w, h] to [x_center, y_center,
w, h].

parse_darknet_ann_str_to_1ist(annotation)

Input string format of class, x, y, w, h, return list of list
format.

parse_darknet_ann_list_to_cls_box(annotation)lnput list of [[class, X, y, w, h], ...], return two list of [class

...] and [[x, y, w, h], ...].

obj box_left_right_f1ip(im[,coords, ...])

Left-right flip the image and coordinates for object detec-
tion.

obj_box_imresize(im[, coords, size, interp, ...])

Resize an image, and compute the new bounding box coor-
dinates.

obj_box_crop(im[, classes, coords, wrg, ...])

Randomly or centrally crop an image, and compute the new
bounding box coordinates.

obj_box_shift(iml[, classes, coords, wrg, ...])

Shift an image randomly or non-randomly, and compute
the new bounding box coordinates.

obj _box_zoom(im[, classes, coords, ...])

Zoom in and out of a single image, randomly or non-
randomly, and compute the new bounding box coordinates.

pad_sequences(sequences[, maxlen, dtype, ...])

Pads each sequence to the same length: the length of the
longest sequence.

remove_pad_sequences(sequences[, pad_id])

Remove padding.

process_sequences(sequences[, end_id, ...])

Set all tokens(ids) after END token to the padding value,
and then shorten (option) it to the maximum sequence
length in this batch.

sequences_add_start_id(sequences|, ...])

Add special start token(id) in the beginning of each se-
quence.

sequences_add_end_id(sequences[, end_id])

Add special end token(id) in the end of each sequence.

sequences_add_end_id_after_ pad(sequences|,

)

Add special end token(id) in the end of each sequence.

sequences_get_mask(sequences[, pad_val])

Return mask for sequences.
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2.3.1 }47 Threading

tensorlayer.prepro.threading data (data=None, fn=None, thread_count=None, **kwargs)
Return a batch of result by given data. Usually be used for data augmentation.
Parameters data : numpy array, file names and etc, see Examples below.
thread_count : the number of threads to use
fn : the function for data processing.

more args : the args for fn, see Examples below.

References

* python queue

¢ run with limited queue

Examples

* Single array

>>> X —--> [batch_size, row, col, 1] greyscale

>>> results = threading_data (X, zoom, zoom_range=[0.5, 1], is_random=True)
results —-—> [batch_size, row, col, channel]
>>> tl.visualize.images2d(images=np.asarray (results), second=0.01, saveable=True,
—name='"after', dtype=None)
>>> tl.visualize.images2d(images=np.asarray (X), second=0.01, saveable=True, name=

—'before', dtype=None)

e List of array (e.g. functions with multi)

>>> X, Y ——> [batch_size, row, col, 1] greyscale
>>> data = threading_data([_ for _ in zip (X, Y)], zoom_multi, zoom_range=[0.5,
— 1s_random=True)
data —-> [batch_size, 2, row, col, 1]
>>> X_, Y_ = data.transpose((1,0,2,3,4))
X_, Y_ ——> [batch_size, row, col, 1]

—'after', dtype=None)

—'before', dtype=None)

>>> tl.visualize.images2d(images=np.asarray(X_), second=0.01, saveable=True, name=

>>> tl.visualize.images2d(images=np.asarray(Y_), second=0.01, saveable=True, name=

* Single array split across thread_count threads (e.g. functions with multi)

>>> X, Y ——> [batch_size, row, col, 1] greyscale
>>> data = threading_data (X, zoom_multi, 8, zoom_range=[0.5, 1], is_random=True)
... data ——> [batch_size, 2, row, col, 1]
>>> X_, Y_ = data.transpose((1,0,2,3,4))
X_, Y_ ——> [batch_size, row, col, 1]

—'after', dtype=None)

>>> tl.visualize.images2d(images=np.asarray (X_), second=0.01, saveable=True, name=

>>> tl.visualize.images2d(images=np.asarray(Y_), second=0.01, saveable=True, name=

- \
—=1pefore!l;—dtype=None} (continues on next page)
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» Customized function for image segmentation

>>> def distort_img(data):
x, y = data
x, vy = flip_axis_multi([x, y], axis=0, is_random=True)
x, v = flip_axis_multi([x, y], axis=1, is_random=True)
X, y = crop_multi([x, y], 100, 100, is_random=True)
return x, y

>>> X, Y ——> [batch_size, row, col, channel]
>>> data = threading_data([_ for _ in zip (X, Y)], distort_img)
>>> X_, Y_ = data.transpose((1,0,2,3,4))

2.3.2 B
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tensorlayer.prepro.rotation (x, rg=20, is_random=False, row_index=0, col_index=1, chan-

nel_index=2, fill_mode="nearest’, cval=0.0, order=1)
Rotate an image randomly or non-randomly.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
rg : int or float
Degree to rotate, usually 0 ~ 180.
is_random : boolean, default False
If True, randomly rotate.
row_index, col_index, channel_index : int
Index of row, col and channel, default (0, 1, 2), for theano (1, 2, 0).
fill_mode : string

Method to fill missing pixel, default ‘nearest’, more options ‘constant’, ‘reflect’ or
‘wrap’

* scipy ndimage affine_transform
cval : scalar, optional

Value used for points outside the boundaries of the input if mode="constant’. Default is
0.0

order : int, optional
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The order of interpolation. = The order has to be in the range 0-5. See
apply_transform.

* scipy ndimage affine_transform

Examples

>>> x ——> [row, col, 1] greyscale
>>> x rotation(x, rg=40, is_random=False)
>>> tl.visualize.frame(x[:,:,0], second=0.01, saveable=True, name='temp',6 cmap=

~'gray')

tensorlayer.prepro.rotation_multi (x, rg=20, is_random=False, row_index=0, col_index=1,

L]

channel_index=2, fill_mode="nearest’, cval=0.0, order=1)
Rotate multiple images with the same arguments, randomly or non-randomly. Usually be used for image seg-

mentation which x=[X, Y], X and Y should be matched.
Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see rotation.

Examples

>>> x, y ——> [row, col, 1] greyscale

>>> x, y = rotation_multi([x, y], rg=90, is_random=False)

>>> tl.visualize.frame(x[:,:,0], second=0.01, saveable=True, name='x',cmap='gray')
>>> tl.visualize.frame(y[:,:,0], second=0.01, saveable=True, name='y',6 cmap='gray')

tensorlayer.prepro.crop (x, wrg, hrg, is_random=False, row_index=0, col_index=1, chan-

nel_index=2)
Randomly or centrally crop an image.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
wrg : int
Size of width.
hrg : int
Size of height.
is_random : boolean, default False
If True, randomly crop, else central crop.
row_index, col_index, channel_index : int

Index of row, col and channel, default (0, 1, 2), for theano (1, 2, 0).

tensorlayer.prepro.crop_multi (x, wrg, hrg, is_random=False, row_index=0, col_index=1, chan-

nel_index=2)
Randomly or centrally crop multiple images.
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Parameters x : list of numpy array

List of images with dimension of [n_images, row, col, channel] (default).

others : see crop.

ke
tensorlayer.prepro.flip_axis (x, axis=1, is_random=False)
Flip the axis of an image, such as flip left and right, up and down, randomly or non-randomly,
Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
axis : int
* 0, flip up and down
¢ 1, flip left and right
* 2, flip channel
is_random : boolean, default False
If True, randomly flip.

tensorlayer.prepro.flip axis_multi (x, axis, is_random=False)
Flip the axises of multiple images together, such as flip left and right, up and down, randomly or non-randomly,

Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see f1ip_axis.

(VK:4

tensorlayer.prepro.shift (x, wrg=0.1, hrg=0.1, is_random=False, row_index=0, col_index=1,
channel_index=2, fill_mode="nearest’, cval=0.0, order=1)
Shift an image randomly or non-randomly.

Parameters x : numpy array

An image with dimension of [row, col, channel] (default).
wrg : float

Percentage of shift in axis x, usually -0.25 ~ 0.25.
hrg : float

Percentage of shift in axis y, usually -0.25 ~ 0.25.
is_random : boolean, default False

If True, randomly shift.
row_index, col_index, channel_index : int

Index of row, col and channel, default (0, 1, 2), for theano (1, 2, 0).
fill_mode : string

Method to fill missing pixel, default ‘nearest’, more options ‘constant’, ‘reflect’ or
‘wrap’.
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* scipy ndimage affine_transform
cval : scalar, optional

Value used for points outside the boundaries of the input if mode="constant’. Default is
0.0.

order : int, optional

The order of interpolation. = The order has to be in the range 0-5. See
apply_transform.

* scipy ndimage affine_transform

tensorlayer.prepro.shift_multi (x, wrg=0.1, hrg=0.1, is_random=False, row_index=0,
col_index=1, channel_index=2, fill_mode="nearest’, cval=0.0,

order=1)
Shift images with the same arguments, randomly or non-randomly. Usually be used for image segmentation

which x=[X, Y], X and Y should be matched.
Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see shift.

tensorlayer.prepro.shear (x, intensity=0.1, is_random=False, row_index=0, col_index=1, chan-

nel_index=2, fill_mode="nearest’, cval=0.0, order=1)
Shear an image randomly or non-randomly.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
intensity : float

Percentage of shear, usually -0.5 ~ 0.5 (is_random==True), 0 ~ 0.5 (is_random==False),
you can have a quick try by shear(X, 1).

is_random : boolean, default False

If True, randomly shear.
row_index, col_index, channel_index : int

Index of row, col and channel, default (0, 1, 2), for theano (1, 2, 0).
fill_mode : string

Method to fill missing pixel, default ‘nearest’, more options ‘constant’, ‘reflect’ or
‘wrap’.

* scipy ndimage affine_transform
cval : scalar, optional

Value used for points outside the boundaries of the input if mode="constant’. Default is
0.0.

order : int, optional

The order of interpolation. = The order has to be in the range 0-5. See
apply_transform.

128 Chapter 2. APIH X


https://docs.scipy.org/doc/scipy-0.14.0/reference/generated/scipy.ndimage.interpolation.affine_transform.html
https://docs.scipy.org/doc/scipy-0.14.0/reference/generated/scipy.ndimage.interpolation.affine_transform.html
https://docs.scipy.org/doc/scipy-0.14.0/reference/generated/scipy.ndimage.interpolation.affine_transform.html

TensorLayer Documentation, % 7i 1.7.4

* scipy ndimage affine_transform

References

¢ Affine transformation

tensorlayer.prepro.shear_multi (x, intensity=0.1, is_random=False, row_index=0, col_index=1,

channel_index=2, fill_mode="nearest’, cval=0.0, order=1)
Shear images with the same arguments, randomly or non-randomly. Usually be used for image segmentation

which x=[X, Y], X and Y should be matched.
Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see t1.prepro.shear.

tensorlayer.prepro.shear2 (x, shear=(0.1, 0.1), is_random=False, row_index=0, col_index=1,

channel_index=2, fill_mode="nearest’, cval=0.0, order=1)
Shear an image randomly or non-randomly.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
shear : tuple of two floats
Percentage of shear for height and width direction (0, 1).
is_random : boolean, default False
If True, randomly shear.
row_index, col_index, channel_index : int
Index of row, col and channel, default (0, 1, 2), for theano (1, 2, 0).
fill_mode : string

Method to fill missing pixel, default ‘nearest’, more options ‘constant’, ‘reflect’ or
‘wrap’.

* scipy ndimage affine_transform
cval : scalar, optional

Value used for points outside the boundaries of the input if mode="constant’. Default is
0.0.

order : int, optional

The order of interpolation. = The order has to be in the range 0-5. See
apply_transform.

* scipy ndimage affine_transform
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References

¢ Affine transformation

tensorlayer.prepro.shear multi2 (x, shear=(0.1, 0.1), is_random=False, row_index=0,
col_index=1, channel_index=2, fill_mode="nearest’, cval=0.0,

order=1)
Shear images with the same arguments, randomly or non-randomly. Usually be used for image segmentation

which x=[X, Y], X and Y should be matched.
Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see t1.prepro.shear?2.

et

tensorlayer.prepro.swirl (x, center=None, strength=1, radius=100, rotation=0, out-
put_shape=None, order=1, mode="constant’, cval=0, clip=True,
preserve_range=False, is_random=False)
Swirl an image randomly or non-randomly, see scikit-image swirl API and example.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
center : (row, column) tuple or (2,) ndarray, optional
Center coordinate of transformation.
strength : float, optional
The amount of swirling applied.
radius : float, optional
The extent of the swirl in pixels. The effect dies out rapidly beyond radius.
rotation : float, (degree) optional
Additional rotation applied to the image, usually [0, 360], relates to center.
output_shape : tuple (rows, cols), optional

Shape of the output image generated. By default the shape of the input image is pre-
served.

order : int, optional

The order of the spline interpolation, default is 1. The order has to be in the range 0-5.
See skimage.transform.warp for detail.

mode : {‘constant’, ‘edge’, ‘symmetric’, ‘reflect’, ‘wrap’}, optional

Points outside the boundaries of the input are filled according to the given mode, with
‘constant’ used as the default. Modes match the behaviour of numpy.pad.

cval : float, optional
Used in conjunction with mode ‘constant’, the value outside the image boundaries.

clip : bool, optional
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Whether to clip the output to the range of values of the input image. This is enabled
by default, since higher order interpolation may produce values outside the given input
range.

preserve_range : bool, optional

Whether to keep the original range of values. Otherwise, the input image is converted
according to the conventions of img_as_float.

is_random : boolean, default False
If True, random swirl.
* random center = [(0 ~ x.shape[0]), (0 ~ x.shape[1])]
* random strength = [0, strength]
e random radius = [1e-10, radius]

e random rotation = [-rotation, rotation]

Examples
>>> x ——> [row, col, 1] greyscale
>>> x = swirl(x, strength=4, radius=100)

tensorlayer.prepro.swirl _multi (x, center=None, strength=1, radius=100, rotation=0, out-
put_shape=None, order=1, mode="constant’, cval=0,
clip=True, preserve_range=False, is_random="False)
Swirl multiple images with the same arguments, randomly or non-randomly. Usually be used for image seg-

mentation which x=[X, Y], X and Y should be matched.
Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see swirl.

J5 %84 i (Elastic transform)

tensorlayer.prepro.elastic_transform(x, alpha, sigma, mode="constant’, cval=0,

is_random=False)
Elastic deformation of images as described in [Simard2003] .

Parameters x : numpy array, a greyscale image.
alpha : scalar factor.
sigma : scalar or sequence of scalars, the smaller the sigma, the more transformation.

Standard deviation for Gaussian kernel. The standard deviations of the Gaussian filter
are given for each axis as a sequence, or as a single number, in which case it is equal for
all axes.

mode : default constant, see scipy.ndimage.filters.gaussian_filter.

cval : float, optional. Used in conjunction with mode ‘constant’, the value outside the image
boundaries.

is_random : boolean, default False
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References

* Github.
* Kaggle

Examples

>>> x = elastic_transform(x, alpha = x.shape[l] » 3, sigma = x.shape[l] * 0.07)

tensorlayer.prepro.elastic_transform multi (x, alpha, sigma, mode=’constant’, cval=0,

is_random=Fualse)
Elastic deformation of images as described in [Simard2003].

Parameters x : list of numpy array

others : see elastic_transform.

)5

tensorlayer.prepro.zoom (x, zoom_range=(0.9, 1.1), is_random=False, row_index=0, col_index=1,
channel_index=2, fill_mode="nearest’, cval=0.0, order=1)
Zoom in and out of a single image, randomly or non-randomly.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
zoom_range : list or tuple

¢ Ifis_random=False, (h, w) are the fixed zoom factor for row and column axies, factor
small than one is zoom in.

e If is_random=True, it is (min zoom out, max zoom out) for x and y with different
random zoom in/out factor.

e.g (0.5, 1) zoom in 1~2 times.
is_random : boolean, default False

If True, randomly zoom.
row_index, col_index, channel_index : int

Index of row, col and channel, default (0, 1, 2), for theano (1, 2, 0).
fill_mode : string

Method to fill missing pixel, default ‘nearest’, more options ‘constant’, ‘reflect’ or
‘wrap’.

* scipy ndimage affine_transform
cval : scalar, optional

Value used for points outside the boundaries of the input if mode="constant’. Default is
0.0.

order : int, optional

The order of interpolation. = The order has to be in the range 0-5. See
apply_transform.
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* scipy ndimage affine_transform

tensorlayer.prepro.zoom_multi (x, zoom_range=(0.9, 1.1), is_random=False, row_index=0,
col_index=1, channel_index=2, fill_mode="nearest’, cval=0.0,

order=1)
Zoom in and out of images with the same arguments, randomly or non-randomly. Usually be used for image

segmentation which x=[X, Y], X and Y should be matched.
Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see zoom.

253
tensorlayer.prepro.brightness (x, gamma=1, gain=1, is_random=False)
Change the brightness of a single image, randomly or non-randomly.
Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
gamma : float, small than 1 means brighter.
Non negative real number. Default value is 1, smaller means brighter.
* If is_random is True, gamma in a range of (1-gamma, 1+gamma).
gain : float
The constant multiplier. Default value is 1.
is_random : boolean, default False

¢ If True, randomly change brightness.

References

* skimage.exposure.adjust_gamma

e chinese blog

tensorlayer.prepro.brightness_multi (x, gamma=1, gain=1, is_random="False)
Change the brightness of multiply images, randomly or non-randomly. Usually be used for image segmentation

which x=[X, Y], X and Y should be matched.

Parameters x : list of numpy array

List of images with dimension of [n_images, row, col, channel] (default).

others : see brightness.

S, VAR, X LR

tensorlayer.prepro.illumination (x, gamma=1.0, contrast=1.0, saturation=1.0,

) o ) is_random=False)
Perform illumination augmentation for a single image, randomly or non-randomly.

Parameters x : numpy array

an image with dimension of [row, col, channel] (default).
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gamma : change brightness (the same with t1.prepro.brightness)

* if is_random=False, one float number, small than one means brighter, greater than one means
darker.

* if is_random=True, tuple of two float numbers, (min, max).
contrast : change contrast
« if is_random=False, one float number, small than one means blur.
¢ if is_random=True, tuple of two float numbers, (min, max).
saturation : change saturation
 if is_random=False, one float number, small than one means unsaturation.
* if is_random=True, tuple of two float numbers, (min, max).

is_random : whether the parameters are randomly set.

Examples

¢ Random

>>> x = illumination(x, gamma=(0.5, 5.0), contrast=(0.3, 1.0), saturation=(0.7, 1.
—0), 1s_random=True)

- Non-random

>>> x = illumination(x, 0.5, 0.6, 0.8, is_random=False)

RGB ¥ HSV
tensorlayer.prepro.rgb_to_hsv(rgh)
Input RGB image [0~255] return HSV image [0~1].

Parameters rgb : should be a numpy arrays with values between 0 and 255.

HSV # RGB
tensorlayer.prepro.hsv_to_rgb (hsv)
Input HSV image [0~1] return RGB image [0~255].

Parameters hsv : should be a numpy arrays with values between 0.0 and 1.0

A (Hue)

tensorlayer.prepro.adjust_hue (im, hout=0.66, is_offset=True, is_clip=True, is_random="False)
Adjust hue of an RGB image. This is a convenience method that converts an RGB image to float representation,
converts it to HSV, add an offset to the hue channel, converts back to RGB and then back to the original data
type. For TF, see tf.image.adjust_hue and tf.image.random_hue.

Parameters im : should be a numpy arrays with values between 0 and 255.
hout : float.
 Ifis_offset is False, set all hue values to this value. O is red; 0.33 is green; 0.66 is blue.

e If is_offset is True, add this value as the offset to the hue channel.
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is_offset : boolean, default True.
is_clip : boolean, default True.
e If True, set negative hue values to 0.

is_random : boolean, default False.

References

e tf.image.random_hue.
* tf.image.adjust_hue.

» StackOverflow: Changing image hue with python PIL.

Examples

* Random, add a random value between -0.2 and 0.2 as the offset to every hue values.

>>> im_hue = tl.prepro.adjust_hue (image, hout=0.2, is_offset=True, is_
—random=False)

* Non-random, make all hue to green.

>>> im_green = tl.prepro.adjust_hue (image, hout=0.66, is_offset=False, is_
—random=False)

WER/N
tensorlayer.prepro.imresize (x, size=[100, 100], interp="bicubic’, mode=None)
Resize an image by given output size and method. Warning, this function will rescale the value to [0, 255].
Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
size : int, float or tuple (h, w)
* int, Percentage of current size.
¢ float, Fraction of current size.
* tuple, Size of the output image.
interp : str, optional
Interpolation to use for re-sizing (‘nearest’, ‘lanczos’, ‘bilinear’, ‘bicubic’ or ‘cubic’).
mode : str, optional
The PIL image mode (‘P’, ‘L’, etc.) to convert arr before resizing.
Returns imresize : ndarray

The resized array of image.
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References

* scipy.misc.imresize

BREEHK

tensorlayer.prepro.pixel_value_scale (im, val=0.9, clip=[], is_random=False)
Scales each value in the pixels of the image.

Parameters im : numpy array for one image.

val : float.
* If is_random=False, multiply this value with all pixels.

* If is_random=True, multiply a value between [1-val, 1+val] with all pixels.

Examples

¢ Random

’>>> im = pixel_value_scale(im, 0.1, [0, 255], is_random=True) ‘

¢ Non-random

>>> im = pixel_value_scale(im, 0.9, [0, 255], is_random=False) ‘

IEAAE

tensorlayer.prepro.samplewise_norm(x, rescale=None, samplewise_center=False, sam-
plewise_std_normalization=False, channel_index=2,

epsilon=1e-07)
Normalize an image by rescale, samplewise centering and samplewise centering in order.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).

rescale : rescaling factor.

If None or 0, no rescaling is applied, otherwise we multiply the data by the value pro-
vided (before applying any other transformation)

samplewise_center : set each sample mean to 0.
samplewise_std_normalization : divide each input by its std.

epsilon : small position value for dividing standard deviation.

Notes

When samplewise_center and samplewise_std_normalization are True.

* For greyscale image, every pixels are subtracted and divided by the mean and std of whole image.
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» For RGB image, every pixels are subtracted and divided by the mean and std of this pixel i.e. the mean
and std of a pixel is 0 and 1.

Examples
>>> x = samplewise_norm(x, samplewise_center=True, samplewise_std_
—normalization=True)
>>> print (x.shape, np.mean(x), np.std(x))
(160, 176, 1), 0.0, 1.0

tensorlayer.prepro.featurewise_norm (x, mean=None, std=None, epsilon=1e-07)
Normalize every pixels by the same given mean and std, which are usually compute from all examples.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
mean : value for subtraction.
std : value for division.

epsilon : small position value for dividing standard deviation.

tensorlayer.prepro.channel_shift (x, intensity, is_random=False, channel_index=2)
Shift the channels of an image, randomly or non-randomly, see numpy.rollaxis.
Parameters x : numpy array

An image with dimension of [row, col, channel] (default).

intensity : float
Intensity of shifting.

is_random : boolean, default False
If True, randomly shift.

channel_index : int
Index of channel, default 2.

tensorlayer.prepro.channel_shift_multi (x, intensity, is_random=False, channel_index=2)
Shift the channels of images with the same arguments, randomly or non-randomly, see numpy.rollaxis . Usually
be used for image segmentation which x=[X, Y], X and Y should be matched.

Parameters x : list of numpy array
List of images with dimension of [n_images, row, col, channel] (default).

others : see channel shift.

Mg 7

tensorlayer.prepro.drop (x, keep=0.5)
Randomly set some pixels to zero by a given keeping probability.

Parameters x : numpy array
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An image with dimension of [row, col, channel] or [row, col].

keep : float (0, 1)

The keeping probability, the lower more values will be set to zero.

R [BR] Co e i 1) ] ol
tensorlayer.prepro.transform matrix_offset_center (matrix, x, y)
Return transform matrix offset center.
Parameters matrix : numpy array
Transform matrix
X,y : int

Size of image.
Examples
e See rotation, shear, zoom.

H T RERE 7 51 28 e

tensorlayer.prepro.apply_ transform (x, transform_matrix,

fill_mode="nearest’, cval=0.0, order=1)
Return transformed images by given transform_matrix from transform _matrix_offset_center.

channel_index=2,

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).

transform_matrix : numpy array

Transform matrix (offset center), can be generated by
transform _matrix offset_center

channel_index : int
Index of channel, default 2.

fill_mode : string

Method to fill missing pixel, default ‘nearest’, more options ‘constant’, ‘reflect’ or
‘wrap’

* scipy ndimage affine_transform
cval : scalar, optional

Value used for points outside the boundaries of the input if mode="constant’. Default is
0.0

order : int, optional
The order of interpolation. The order has to be in the range 0-5:
* 0 Nearest-neighbor
¢ 1 Bi-linear (default)
* 2 Bi-quadratic
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* 3 Bi-cubic
* 4 Bi-quartic
* 5 Bi-quintic

* scipy ndimage affine_transform

Examples

e See rotation, shift, shear, zoom.

HT AR R B

tensorlayer.prepro.projective_transform by points (x, src, dst, map_args={}, out-
put_shape=None, order=1,
mode="constant’, cval=0.0,

clip=True, preserve_range="False)
Projective transform by given coordinates, usually 4 coordinates. see scikit-image.

Parameters x : numpy array
An image with dimension of [row, col, channel] (default).
src : list or numpy
The original coordinates, usually 4 coordinates of (width, height).
dst : list or numpy
The coordinates after transformation, the number of coordinates is the same with src.
map_args : dict, optional
Keyword arguments passed to inverse_map.
output_shape : tuple (rows, cols), optional

Shape of the output image generated. By default the shape of the input image is pre-

served. Note that, even for multi-band images, only rows and columns need to be spec-
ified.

order : int, optional
The order of interpolation. The order has to be in the range 0-5:
* 0 Nearest-neighbor
¢ 1 Bi-linear (default)
2 Bi-quadratic
* 3 Bi-cubic
* 4 Bi-quartic
* 5 Bi-quintic
mode : {‘constant’, ‘edge’, ‘symmetric’, ‘reflect’, ‘wrap’}, optional

Points outside the boundaries of the input are filled according to the given mode. Modes
match the behaviour of numpy.pad.

cval : float, optional
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Used in conjunction with mode ‘constant’, the value outside the image boundaries.
clip : bool, optional

Whether to clip the output to the range of values of the input image. This is enabled
by default, since higher order interpolation may produce values outside the given input
range.

preserve_range : bool, optional

Whether to keep the original range of values. Otherwise, the input image is converted
according to the conventions of img_as_float.

References

e scikit-image : geometric transformations

* scikit-image : examples

Examples

>>> Assume X is an image from CIFAR 10, i.e. shape == (32, 32, 3)
>>> src = [[0,0],([0,32],132,01,1[32,3211 # [w, h]

>>> dst = [[10,10],1(0,32],1[32,0],1(32,32]]

>>> x = projective_transform by_points (X, src, dst)

Numpy 5 PIL
tensorlayer.prepro.array_to_img (x, dim_ordering=(0, 1, 2), scale=True)
Converts a numpy array to PIL image object (uint8 format).
Parameters x : numpy array
A image with dimension of 3 and channels of 1 or 3.
dim_ordering : list or tuple of 3 int
Index of row, col and channel, default (0, 1, 2), for theano (1, 2, 0).
scale : boolean, default is True

If True, converts image to [0, 255] from any range of value like [-1, 2].

References

¢ PIL Image.fromarray

Es

tensorlayer.prepro.find_ contours (x, level=0.8, fully_connected="low’, posi-

o ) tive_orientation="low’) ) )
Find iso-valued contours in a 2D array for a given level value, returns list of (n, 2)-ndarrays see skim-

age.measure.find_contours .

140 Chapter 2. APIH %


http://scikit-image.org/docs/dev/auto_examples/applications/plot_geometric.html
http://scikit-image.org/docs/dev/auto_examples/index.html
http://pillow.readthedocs.io/en/3.1.x/reference/Image.html?highlight=fromarray
http://scikit-image.org/docs/dev/api/skimage.measure.html#skimage.measure.find_contours
http://scikit-image.org/docs/dev/api/skimage.measure.html#skimage.measure.find_contours

TensorLayer Documentation, % 7i 1.7.4

Parameters x : 2D ndarray of double. Input data in which to find contours.
level : float. Value along which to find contours in the array.

fully_connected : str, { ‘low’, ‘high’}. Indicates whether array elements below the given level
value are to be considered fully-connected (and hence elements above the value will only be face
connected), or vice-versa. (See notes below for details.)

positive_orientation : either ‘low’ or ‘high’. Indicates whether the output contours will produce
positively-oriented polygons around islands of low- or high-valued elements. If ‘low’ then con-
tours will wind counter-clockwise around elements below the iso-value. Alternately, this means
that low-valued elements are always on the left of the contour.

— 3 23 E
tensorlayer.prepro.pt2map (list_points=[], size=(100, 100), val=1)
Inputs a list of points, return a 2D image.
Parameters list_points : list of [x, y].
size : tuple of (w, h) for output size.

val : float or int for the contour value.

=17
tensorlayer.prepro.binary dilation (x, radius=3)
Return fast binary morphological dilation of an image. see skimage.morphology.binary_dilation.
Parameters x : 2D array image.

radius : int for the radius of mask.

KRR
tensorlayer.prepro.dilation (x, radius=3)
Return greyscale morphological dilation of an image, see skimage.morphology.dilation.
Parameters x : 2D array image.

radius : int for the radius of mask.

—{EE

tensorlayer.prepro.binary erosion (x, radius=3)
Return binary morphological erosion of an image, see skimage.morphology.binary_erosion.

Parameters x : 2D array image.

radius : int for the radius of mask.

KR

tensorlayer.prepro.erosion (x, radius=3)
Return greyscale morphological erosion of an image, see skimage.morphology.erosion.
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Parameters x : 2D array image.

radius : int for the radius of mask.

2.3.3 Hirteml
B G HR
I, SR EET VOCKUR & M— MBS IRGI T, B 417 .

import tensorlayer as tl

## F#H voc 2012 BUIRE
imgs_file_list, _, _, _, classes, _, _,\
_, Objs_info_list, _ = tl.files.load_voc_dataset (dataset="2012")

## B PRCTE I R I ZIE

ann_list = []

for info in objs_info_list:
ann = tl.prepro.parse_darknet_ann_str_to_list (info)
c, b = tl.prepro.parse_darknet_ann_list_to_cls_box (ann)
ann_list.append([c, Db])

# EEKE A, R

idx = 2 # AJEATEFR A

image = tl.vis.read_image (imgs_file_list[idx])

tl.vis.draw_boxes_and_labels_to_image (image, ann_list[idx][0],
ann_list[idx][1], [], classes, True, save_name='_im_original.png')

# LEEER
im_flip, coords = tl.prepro.obj_box_left_right_flip(image,
ann_list[idx][1], is_rescale=True, 1is_center=True, 1is_random=False)
tl.vis.draw_boxes_and_labels_to_image (im_flip, ann_list[idx][0],
coords, [], classes, True, save_name='_im_ flip.png')

# PEE 7 RN

im_resize, coords = tl.prepro.obj_box_imresize (image,
coords=ann_list[idx][1], size=[300, 200], is_rescale=True)

tl.vis.draw_boxes_and_labels_to_image (im_resize, ann_list[idx][0],

coords, [], classes, True, save_name='_im_ resize.png')
# FEy
im_crop, clas, coords = tl.prepro.obj_box_crop(image, ann_list[idx][0],
ann_list[idx][1], wrg=200, hrg=200,
is_rescale=True, 1is_center=True, 1is_random=False)
tl.vis.draw_boxes_and_labels_to_image (im_crop, clas, coords, [],
classes, True, save_name='_im_crop.png')
# hif%
im_shfit, clas, coords = tl.prepro.obj_box_shift (image, ann_list[idx][0],
ann_list[idx][1], wrg=0.1, hrg=0.1,
is_rescale=True, is_center=True, is_random=False)
tl.vis.draw_boxes_and_labels_to_image (im_shfit, clas, coords, [],

classes, True, save_name='_im_shift.png')

# TR AR
im_zoom, clas, coords = tl.prepro.obj_box_zoom(image, ann_list[idx][0],

(continues on next page)
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ann_list[idx][1], zoom_range=(1.3, 0.7),
is_rescale=True, 1is_center=True, 1is_random=False)
tl.vis.draw_boxes_and_labels_to_image (im_zoom, clas, coords, [],

classes, True, save_name='_im_zoom.png')

SEBRAR, AR A] REA AN i 2 268 75 R B — P batch HIEE -

import tensorlayer as tl
import random

batch_size = 64
im_size = [416, 416]
n_data = len(imgs_file_list)
jitter = 0.2
def _data_pre_aug_fn(data):
im, ann = data
clas, coords = ann
## AN B s~ X e AR A
im = tl.prepro.illumination(im, gamma=(0.5, 1.5),
contrast=(0.5, 1.5), saturation=(0.5, 1.5), is_random=True)
## AN EES
im, coords = tl.prepro.obj_box_left_right_flip(im, coords,
is_rescale=True, is_center=True, 1s_random=True)

## FENLHEE R N HRET T E R/, X FIRHAS] T FENLAE A ROR

tmp0 = random.randint (1, int (im_size[O0]xjitter))
tmpl = random.randint (1, int (im_size[l]=*jitter))
im, coords = tl.prepro.obj_box_imresize (im, coords,

[im_size[0]+tmp0, im_size[l]+tmpl], is_rescale=True,
interp='bicubic")

im, clas, coords = tl.prepro.obj_box_crop(im, clas, coords,
wrg=im_size[l], hrg=im_size[0], is_rescale=True,
is_center=True, is_random=True)

## EEUETCEIN [0, 255) #%F| [-1, 1] (AIi%)

im = im / 127.5 - 1

return im, [clas, coords]

# BN — 1 bat chiIBE A L HARE

idexs = tl.utils.get_random_int (min=0, max=n_data-1, number=batch_size)
b_im _path = [imgs_file_list[i] for i in idexs]

b_images = tl.prepro.threading data(b_im _path, fn=tl.vis.read_image)
b_ann = [ann_list[i] for i in idexs]

# BRI

data = tl.prepro.threading data([_ for _ in zip(b_images, b_ann)],
_data_pre_aug_fn)

b_images2 = [d[0] for d in datal]

b_ann = [d[1l] for d in data]

# R —AHE R MRS
for i in range(len(b_images)) :
tl.vis.draw_boxes_and_labels_to_image (b_images[i],
ann_list[idexs[i]][0], ann_list[idexs[i]][1], I[],
classes, True, save_name='_bbox_vis_%d original.png' % 1)
tl.vis.draw_boxes_and_labels_to_image ((b_images2[i]+1)*127.5,
b_ann[i] [0], b_ann[i][1], [], classes, True,

)

_bbox_vis_%d.png' % 1)

save_name=
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AR TR-15 R LR He A5 B AL

tensorlayer.prepro.obj_box_coord_rescale (coord=[], shape=[100, 200])
Scale down one coordinates from pixel unit to the ratio of image size i.e. in the range of [0, 1]. It is the reverse
process of obj_box_coord_scale_to_pixelunit.

Parameters coords : list of list for coordinates [[X, y, W, h], [X, y, W, h], ...]

shape : list of 2 integers for [height, width] of the image.

Examples

>>> coord = obj_box_coord_rescale(coord=[30, 40, 50, 50], shape=[100, 1007])
[[0.3, 0.4, 0.5, 0.5]]

ARFR-IR R AL B LU AL (£ 1N2845)

tensorlayer.prepro.obj_box_coords_rescale (coords=[], shape=[100, 200])
Scale down a list of coordinates from pixel unit to the ratio of image size i.e. in the range of [0, 1].

Parameters coords : list of list for coordinates [[X, y, w, h], [X, y, w, h], ...]

shape : list of 2 integers for [height, width] of the image.

Examples

>>> coords = obj_box_coords_rescale(coords=[[30, 40, 50, 50], [10, 10, 20, 2011,
—shape=[100, 1007)
>>> print (coords)
... [[0.3, 0.4, 0.5, 0.51, (0.1, 0.1, 0.2, 0.2]1]
>>> coords = obj_box_coords_rescale(coords=[[30, 40, 50, 50]], shape=[50, 10017)
>>> print (coords)
... [[0.3, 0.8, 0.5, 1.0]]
>>> coords = obj_box_coords_rescale(coords=[[30, 40, 50, 50]]1, shape=[100, 2007)
>>> print (coords)

[[0.15, 0.4, 0.25, 0.5]]

A - L il B B4R 3R B

tensorlayer.prepro.obj_box_coord _scale_to_pixelunit (coord, shape=(100, 100, 3))
Convert one coordinate [X, y, w (or x2), h (or y2)] in ratio format to image coordinate format. It is the reverse
process of obj_box_coord_rescale.

Parameters coord : list of float, [, y, w (or X2), h (or y2)] in ratio format, i.e value range [0~1].

shape : tuple of (height, width, channel (optional))

Examples

>>> x, y, X2, y2 = obj_box_coord_scale_to_pixelunit([0.2, 0.3, 0.5, 0.7],
—shape= (100, 200, 3))
(40, 30, 100, 70)
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ML FR-[x_center, x_center, w, h]2| 4 -4 T 8AL

tensorlayer.prepro.obj_box_coord_centroid to_upleft_butright (coord,

to_int=False)
Convert one coordinate [x_center, y_center, w, h] to [x1, y1, x2, y2] in up-left and botton-right format.

Examples

>>> coord = obj_box_coord_centroid_to_upleft_butright ({30, 40, 20, 20])
[20, 30, 40, 50]

MebR-22 b -4 841 E][x_center, x_center, w, h]

tensorlayer.prepro.obj_box_coord_upleft_butright_to_centroid (coord)
Convert one coordinate [x1, yl, x2, y2] to [x_center, y_center, w, h]. It is the reverse process of
obj_box_coord_centroid_to_upleft_butright.

Ak tR-[x_center, x_center, w, h|3| 2 -5 % 847

tensorlayer.prepro.obj_box_coord_centroid_to_upleft (coord)
Convert one coordinate [x_center, y_center, w, h] to [x, y, w, h]. It is the reverse process of
obj_box_coord_upleft_to_centroid.

ArpR-Ze b -1 55 B B [x_center, x_center, w, h]

tensorlayer.prepro.obj_box_coord_upleft_to_centroid (coord)
Convert one coordinate [x, y, w, h] to [x_center, y_center, w, h]. It is the reverse process of
obj_box_coord_centroid_to_upleft.

Darknett% =-F R 5551 &

tensorlayer.prepro.parse_darknet_ann_str_to_1list (annotation)
Input string format of class, X, y, w, h, return list of list format.

Darknet# z\- 73 7131 & ) K A AL AR

tensorlayer.prepro.parse_darknet_ann_list_to_cls_box (annotation)
Input list of [[class, X, y, w, h], ...], return two list of [class ...] and [[X, y, W, h], ...].

R1R-B5e

tensorlayer.prepro.obj_box_left_right_£1lip (im, coords=[], is_rescale=False,

) ) _is_center=False, is_random=False)
Left-right flip the image and coordinates for object detection.

Parameters im : numpy array

An image with dimension of [row, col, channel] (default).
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coords : list of list for coordinates [[X, y, w, h], [X, y, W, h], ...]
is_rescale : boolean, default False
Set to True, if the input coordinates are rescaled to [0, 1].
is_center : boolean, default False
Set to True, if the x and y of coordinates are the centroid. (i.e. darknet format)
is_random : boolean, default False

If True, randomly flip.

Examples

>>> im = np.zeros ([80, 1007) # as an image with shape width=100, height=80
>>> im, coords = obj_box_left_right_flip(im, coords=[[0.2, 0.4, 0.3, 0.3], [0.1
—~0.5, 0.2, 0.3]]1, is_rescale=True, is_center=True, is_random=False)
>>> print (coords)

[(0.8, 0.4, 0.3, 0.3], [0.9, 0.5, 0.2, 0.31]
>>> im, coords = obj_box_left_right_flip(im, coords=[[0.2, 0.4, 0.3, 0.3]], is_
—rescale=True, is_center=False, is_random=False)
>>> print (coords)

[[0.5, 0.4, 0.3, 0.3]1]
>>> im, coords = obj_box_left_right_flip(im, coords=[[20, 40, 30, 30]], is_
—rescale=False, is_center=True, is_random=False)
>>> print (coords)

[r8o, 40, 30, 30]1]
>>> im, coords = obj_box_left_right_flip(im, coords=[[20, 40, 30, 3011, is_
—rescale=False, is_center=False, is_random=False)
>>> print (coords)

[[50, 40, 30, 30]]

[

RR-TE R/

tensorlayer.prepro.obj_box_imresize (im, coords=[], size=[100, 100], interp="bicubic’,

) ) _ mode=None, is_rescale=False)
Resize an image, and compute the new bounding box coordinates.

Parameters im : numpy array
An image with dimension of [row, col, channel] (default).
coords : list of list for coordinates [[x, y, w, h], [X, y, W, h], ...]
size, interp, mode : see t 1 .prepro.imresize for details.
is_rescale : boolean, default False

Set to True, if the input coordinates are rescaled to [0, 1], then return the original coor-
dinates.

Examples
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>>> im = np.zeros([80, 100, 3]) # as an image with shape width=100, height=80
>>> _, coords = obj_box_imresize(im, coords=[[20, 40, 30, 30], [10, 20, 20, 2011,
—size=[160, 200], is_rescale=False)
>>> print (coords)
[r40, 80, 60, 60], [20, 40, 40, 40]]
_, coords = obj_box_imresize (im, coords=[[20, 40, 30, 30]], size=[40, 100]
—1s_rescale=False)
>>> print (coords)

[20, 20, 30, 15]
>>> _, coords = obj_box_imresize(im, coords=[[20, 40, 30, 30]], size=[60, 1501,
—+1s_rescale=False)
>>> print (coords)

[30, 30, 45, 22]
>>> im2, coords = obj_box_imresize (im, coords=[[0.2, 0.4, 0.3, 0.311, size=[160,
2001, is_rescale=True)
>>> print (coords, im2.shape)

[0.2, 0.4, 0.3, 0.3] (160, 200, 3)

>>>

o

K1R-%k8Y

tensorlayer.prepro.obj_box_crop (im, classes=[], coords=[], wrg=100, hrg=100,
is_rescale=False, is_center=False, is_random=Fualse,

thresh_wh=0.02, thresh_wh2=12.0)
Randomly or centrally crop an image, and compute the new bounding box coordinates. Objects outside the

cropped image will be removed.
Parameters im : numpy array

An image with dimension of [row, col, channel] (default).
classes : list of class ID (int).
coords : list of list for coordinates [[x, y, w, h], [X, y, W, h], ...]
wrg, hrg, is_random : see t 1 .prepro. crop for details.
is_rescale : boolean, default False

Set to True, if the input coordinates are rescaled to [0, 1].
is_center : boolean, default False

Set to True, if the x and y of coordinates are the centroid. (i.e. darknet format)
thresh_wh : float

Threshold, remove the box if its ratio of width(height) to image size less than the thresh-
old.

thresh_wh2 : float

Threshold, remove the box if its ratio of width to height or vice verse higher than the
threshold.
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BR-hits

tensorlayer.prepro.ob]j_box_shift (im, classes=[], coords=[], wrg=0.1, hrg=0.1, row_index=0,
col_index=1, channel_index=2, fill_mode="nearest’,
cval=0.0, order=1, is_rescale=False, is_center=False,

is_random=Fualse, thresh_wh=0.02, thresh_wh2=12.0)
Shift an image randomly or non-randomly, and compute the new bounding box coordinates. Objects outside the

cropped image will be removed.
Parameters im : numpy array
An image with dimension of [row, col, channel] (default).
classes : list of class ID (int).
coords : list of list for coordinates [[X, y, w, h], [X, y, W, h], ...]

wrg, hrg, row_index, col_index, channel_index, is_random, fill_mode, cval, order : see
tl.prepro.shift.

is_rescale : boolean, default False

Set to True, if the input coordinates are rescaled to [0, 1].
is_center : boolean, default False

Set to True, if the x and y of coordinates are the centroid. (i.e. darknet format)
thresh_wh : float

Threshold, remove the box if its ratio of width(height) to image size less than the thresh-
old.

thresh_wh2 : float

Threshold, remove the box if its ratio of width to height or vice verse higher than the

threshold.
F&-4E Tk
tensorlayer.prepro.obj_box_zoom (im, classes=[], coords=[], zoom_range=(0.9,
1.1), row_index=0, col_index=1, channel_index=2,
fill_mode="nearest’, cval=0.0, order=1, is_rescale=False,
is_center=False, is_random=Fualse, thresh_wh=0.02,

thresh_wh2=12.0)
Zoom in and out of a single image, randomly or non-randomly, and compute the new bounding box coordinates.

Objects outside the cropped image will be removed.
Parameters im : numpy array
An image with dimension of [row, col, channel] (default).
classes : list of class ID (int).
coords : list of list for coordinates [[X, y, w, h], [X, y, W, h], ...]

zoom_range, row_index, col_index, channel_index, is_random, fill_mode, cval, order : see
tl.prepro.zoom.

is_rescale : boolean, default False
Set to True, if the input coordinates are rescaled to [0, 1].

is_center : boolean, default False
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Set to True, if the x and y of coordinates are the centroid. (i.e. darknet format)
thresh_wh : float

Threshold, remove the box if its ratio of width(height) to image size less than the thresh-
old.

thresh_wh?2 : float

Threshold, remove the box if its ratio of width to height or vice verse higher than the
threshold.

2.3.4 =%

HEZMEKRKE, 1EM tensorlayer.nlp -

Padding

tensorlayer.prepro.pad_sequences (sequences, maxlen=None, dtype="int32’, padding=’post’,

truncating="pre’, value=0.0)
Pads each sequence to the same length: the length of the longest sequence. If maxlen is provided, any sequence

longer than maxlen is truncated to maxlen. Truncation happens off either the beginning (default) or the end of
the sequence. Supports post-padding and pre-padding (default).

Parameters sequences : list of lists where each element is a sequence
maxlen : int, maximum length
dtype : type to cast the resulting sequence.
padding : ’pre’ or "post’, pad either before or after each sequence.
truncating : ’pre’ or "post’, remove values from sequences larger than
maxlen either in the beginning or in the end of the sequence
value : float, value to pad the sequences to the desired value.

Returns x : numpy array with dimensions (number_of_sequences, maxlen)

Examples
>>> sequences = [[1,1,1,1,11,12,2,21,103,31]
>>> sequences = pad_sequences (sequences, maxlen=None, dtype='int32',
padding="post', truncating='pre', value=0.)
[[1 11 1 1]
[2 2 2 0 0]
[33 00 0]]

Remove Padding
tensorlayer.prepro.remove_pad_sequences (sequences, pad_id=0)
Remove padding.
Parameters sequences : list of list.

pad_id : int.
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Examples

>>> sequences = [[2,3,4,0,01, [5,1,2,3,4,0,0,01, [4,5,0,2,4,0,0,0]]
>>> print (remove_pad_sequences (sequences, pad_1id=0))
(tz, 3, 41, (5, 1, 2, 3, 41, [4, 5 0, 2, 4]]

Process

tensorlayer.prepro.process_sequences (sequences, end_id=0, pad_val=0, is_shorten=True, re-

main_end_id=False)
Set all tokens(ids) after END token to the padding value, and then shorten (option) it to the maximum sequence

length in this batch.
Parameters sequences : numpy array or list of list with token IDs.
e.g. [[4,3,5,3,2,2,2,2], [5,3,9,4,9,2,2,3]]
end_id : int, the special token for END.
pad_val : int, replace the end_id and the ids after end_id to this value.
is_shorten : boolean, default True.
Shorten the sequences.
remain_end_id : boolean, default False.

Keep an end_id in the end.

Examples

>>> sentences_ids = [[4, 3, 5, 3, 2, 2, 2, 21, <—— end_id is 2
C [5, 3, 9, 4, 9, 2, 2, 311 <-— end_id is 2
>>> sentences_ids = precess_sequences (sentences_ids, end_id=vocab.end_id, pad_
—val=0, is_shorten=True)
[r4, 3, 5, 3, 01, [5, 3, 9, 4, 911

Add Start ID

tensorlayer.prepro.sequences_add_start_id (sequences, start_id=0, remove_last=False)
Add special start token(id) in the beginning of each sequence.

Examples

>>> sentences_ids [14,3,5,3,2,2,2,21, 1[5,3,9,4,9,2,2,31]
>>> sentences_ids = sequences_add_start_id(sentences_ids, start_id=2)
(12, 4, 3, 5, 3, 2, 2, 2, 21, [2, 5, 3, 9, 4, 9, 2, 2, 311
>>> sentences_ids = sequences_add_start_id(sentences_ids, start_id=2, remove_
—last=True)
(12, 4, 3, 5, 3, 2, 2, 21, [2, 5, 3, 9, 4, 9, 2, 211

* For Seq2seq
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>>> input = [a, b, c]
>>> target = [x, y, z]
>>> decode_seq = [start_id, a, b] <-— sequences_add_start_id(input, start_id,
—True)
Add End ID

tensorlayer.prepro.sequences_add_end_id (sequences, end_id=888)
Add special end token(id) in the end of each sequence.

Parameters sequences : list of list.

end_id : int.

Examples

>>> sequences = [[1,2,31,1[4,5,6,71]
>>> print (sequences_add_end_id(sequences,
(1, 2, 3, 9991, 4, 5, 6, 999]]

end_1d=999))

Add End ID after pad
tensorlayer.prepro.sequences_add_end_id_after_pad (sequences, end_id=888, pad_id=0)
Add special end token(id) in the end of each sequence.
Parameters sequences : list of list.
end_id : int.

pad_id : int.

Examples

>>> sequences = [[1,2,0,01, [1,2,3,01, [1,2,3,4]1]
>>> print (sequences_add_end_id_after_pad (sequences,
(e, 2, 99, 01, (1, 2, 3, 991, (1, 2, 3, 4]]

end_1id=99, pad_id=0))

Get Mask

tensorlayer.prepro.sequences_get_mask (sequences, pad_val=0)
Return mask for sequences.

Examples

>>> sentences_ids = [[4, 0, 5, 3, 0, 0],

C [5, 3, 9, 4, 9, 0]]

>>> mask = sequences_get_mask (sentences_ids,
[[1 1T 1 1 0 0]

[1 1 11107]]

pad_val=0)
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2.3.5 Tensor Opt

EfE: XL EECRF A, KT WM Tensor Operator 1§55 % tutorial_cifarl0_tfrecord.py

o

2.4 API - &R

EAE/ZPEN AV

minibatches([inputs, targets, batch_size, ...]) Generate a generator that input a group of example in
numpy.array and their labels, return the examples and la-
bels by the given batchsize.

seq_minibatches(inputs, targets, batch_size, ...) Generate a generator that return a batch of sequence inputs
and targets.

seq_minibatchesZ(inputs, targets, ...) Generate a generator that iterates on two list of words.

pthb_iterator(raw_data, batch_size, num_steps) Generate a generator that iterates on a list of words, see

PTB tutorial.

2.4.1 JERF[E]FF

tensorlayer.iterate.minibatches (inputs=None, targets=None, batch_size=None, shuffle=False)
Generate a generator that input a group of example in numpy.array and their labels, return the examples and
labels by the given batchsize.

Parameters inputs : numpy.array
24. The input features, every row is a example.
targets : numpy.array
25. The labels of inputs, every row is a example.
batch_size : int
The batch size.
shuffle : boolean

Indicating whether to use a shuffling queue, shuffle the dataset before return.

Notes

 If you have two inputs, e.g. X1 (1000, 100) and X2 (1000, 80), you can ‘‘np.hstack((X1, X2))

into (1000, 180) and feed into inputs, then you can split a batch of X1 and X2.

Examples
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>>> X = np.asarray([['a','a']l, ['b','D'], ['c','c'], ['d",'d"], ['e','e"], ['f','f
='11)
>>> y = np.asarray([0,1,2,3,4,5])
>>> for batch in tl.iterate.minibatches (inputs=X, targets=y, batch_size=2,
—shuffle=False) :
>>> print (batch)
(array([['a', 'a'l,
['b", '"B"II],
dtype='<U1"), array ([0, 11))
(array ([['c', 'c'],
('a', 'd'lil,
dtype='<U1"), array([2, 31))
(array ([['e', 'e'],
('£'y, "£'11,
dtype='<U1"), array([4, 51))
2.4.2 Wf[EF3
Sequence iteration 1
tensorlayer.iterate.seq minibatches (inputs, targets, batch_size, seq_length, stride=1)
Generate a generator that return a batch of sequence inputs and targets. If batch_size = 100,
seq_length = 5, one return will have 500 rows (examples).
Examples
* Synced sequence input and output.
>>> X = np.asarray([['a','a']l, ['b','b"'], ['c','c'] [rdar,'d"17, ['e','e'], ['E','Ef
='11)
>>> y = np.asarray ([0, 1, 2, 3, 4, 5])
>>> for batch in tl.iterate.seqg _minibatches (inputs=X, targets=y, batch_size=2,
—seq_length=2, stride=1):
>>> print (batch)
(array([['a', 'a'l,
[('b", 'B'],
['b', 'b'],
['c'y 'c']],
dtype='<U1"'"), array ([0, 1, 1, 2]1))
(array ([['c', 'c'],
[rdav, 'd'il,
[rdav, 'd'il,
['e', 'e'll,
dtype='<U1"), array([2, 3, 3, 41))
* Many to One
>>> return_last = True
>>> num_steps = 2
>>> X = np.asarray([['a','a']l, ['b','b'], ['c','c'] [rdar,'d'q1, ['e','e"], ['f','f
11

(continues on next page)
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(2N

>>> Y = np.asarray([0,1,2,3,4,5])
>>> for batch in tl.iterate.seqg_minibatches (inputs=X, targets=Y, batch_size=2,
—seqg_length=num_steps, stride=1):
>>> X, y = batch
>>> if return_last:
>>> tmp_y = y.reshape((-1, num_steps) + y.shape[l:])
>>> y = tmp_y[:, -1]
>>> print (x, vy)

[['a' 'a']

['b" "b']

['D" 'b']

['c" "c'"]] [1 2]

[['c" 'c']

['d" 'd']

['da'" 'd']

['e' "e']] [3 4]

Sequence iteration 2

tensorlayer.iterate.seq _minibatches2 (inputs, targets, batch_size, num_steps)
Generate a generator that iterates on two list of words. Yields (Returns) the source contexts and the target context
by the given batch_size and num_steps (sequence_length), see PTB tutorial. In TensorFlow’s tutorial, this
generates the batch_size pointers into the raw PTB data, and allows minibatch iteration along these pointers.

* Hint, if the input data are images, you can modify the code as follow.

from

data = np.zeros([batch_size, batch_len)

to

data = np.zeros ([batch_size, batch_len, inputs.shape[l], inputs.shape[2], inputs.
—shape[3]])

Parameters inputs : a list

the context in list format; note that context usually be represented by splitting by space,
and then convert to unique word IDs.

targets : a list

the context in list format; note that context usually be represented by splitting by space,
and then convert to unique word IDs.

batch_size : int
the batch size.
num_steps : int
the number of unrolls. i.e. sequence_length
Yields Pairs of the batched data, each a matrix of shape [batch_size, num_steps].

Raises ValueError : if batch_size or num_steps are too high.

¥

W
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Examples
>>> X = [i for i in range (20)]
>>> Y = [i for i in range(20,40)]

>>> for batch in tl.iterate.seg_minibatches2 (X, Y, batch_size=2, num_steps=3):
X, y = batch
print(x, vy)

PTB dataset iteration

tensorlayer.iterate.ptb_iterator (raw_data, batch_size, num_steps)
Generate a generator that iterates on a list of words, see PTB tutorial. Yields (Returns) the source contexts and
the target context by the given batch_size and num_steps (sequence_length).

see PTB tutorial.
e.g. x=[0,1,2] y=[1, 2, 3], when batch_size = 1, num_steps = 3, raw_data = [i for i in range(100)]

In TensorFlow’s tutorial, this generates batch_size pointers into the raw PTB data, and allows minibatch iteration
along these pointers.

Parameters raw_data : a list

the context in list format; note that context usually be represented by splitting by space,
and then convert to unique word IDs.

batch_size : int
the batch size.
num_steps : int
the number of unrolls. i.e. sequence_length
Yields Pairs of the batched data, each a matrix of shape [batch_size, num_steps].
The second element of the tuple is the same data time-shifted to the
right by one.
Raises ValueError : if batch_size or num_steps are too high.

.

¥
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Examples

>>> train_data = [i for 1 in range (20)]

>>> for batch in tl.iterate.ptb_iterator(train_data, batch_size=2, num_steps=3):
>>> x, y = batch

>>> print (x, vy)

[T O 1 2] <———x 1st subset/ iteration
[10 11 12]]

[[ 1 2 3] <—y

[11 12 131]

[[ 3 4 5] <-—-— 1lst batch input 2nd subset/ iteration
[13 14 15]] <-—- 2nd batch input

[[ 4 5 6] <-—— 1lst batch target

[14 15 16]] <——- 2nd batch target

[[ 6 7 8] 3rd subset/ iteration
[16 17 18]]
[r 7 8 9]
[17 18 19]]

2.5 API - SEFH %

f1t(sess, network, train_op, cost, X_train, ...) Traing a given non time-series network by the given cost
function, training data, batch_size, n_epoch etc.

test(sess, network, acc, X_test, y_test, X, ...) Test a given non time-series network by the given test data
and metric.

predict(sess, network, X, x, y_op[, batch_size]) Return the predict results of given non time-series network.

evaluation([y_test, y_predict, n_classes]) Input the predicted results, targets results and the number of

class, return the confusion matrix, F1-score of each class,

accuracy and macro F1-score.

class_balancing oversample([X_train, ...]) Input the features and labels, return the features and labels
after oversampling.

get_random_1nt([min, max, number, seed]) Return a list of random integer by the given range and quan-
tity.

dict_to_one([dp_dict]) Input a dictionary, return a dictionary that all items are set
to one, use for disable dropout, dropconnect layer and so
on.

list_string_ to_dict(string) Inputs ['a', 'b', 'c'], returns {'a':
'b': 1, 'c': 2},

flatten 11ist([list_of_list]) Input a list of list, return a list that all items are in a list.

2.5.1 ifll%k - WA K Fm
Mk

tensorlayer.utils.fit (sess, network, train_op, cost, X_train, y_train, x, y_, acc=None,
batch_size=100, n_epoch=100, print_freq=5, X_val=None, y_val=None,
eval_train=True, tensorboard=False, tensorboard_epoch_freq=5, tensor-

board_weight_histograms=True, tensorboard_graph_vis=True)
Traing a given non time-series network by the given cost function, training data, batch_size, n_epoch etc.
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Parameters sess : TensorFlow session
sess = tf.InteractiveSession()
network : a TensorLayer layer
the network will be trained
train_op : a TensorFlow optimizer
like tf.train. AdamOptimizer
X_train : numpy array
the input of training data
y_train : numpy array
the target of training data
x : placeholder
for inputs
y_ : placeholder
for targets
acc : the TensorFlow expression of accuracy (or other metric) or None
if None, would not display the metric
batch_size : int
batch size for training and evaluating
n_epoch : int
the number of training epochs
print_freq : int
display the training information every print_ freq epochs
X_val : numpy array or None
the input of validation data
y_val : numpy array or None
the target of validation data
eval_train : boolean
if X_val and y_val are not None, it refects whether to evaluate the training data
tensorboard : boolean

if True summary data will be stored to the log/ direcory for visualization with tensor-
board. See also detailed tensorboard_X settings for specific configurations of features.
(default False) Also runs tl.layers.initialize_global_variables(sess) internally in fit() to
setup the summary nodes, see Note:

tensorboard_epoch_freq : int

how many epochs between storing tensorboard checkpoint for visualization to log/ di-
rectory (default 5)

tensorboard_weight_histograms : boolean

2.5. API-SCHEEL
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if True updates tensorboard data in the logs/ directory for visulaization of the weight
histograms every tensorboard_epoch_freq epoch (default True)

tensorboard_graph_vis : boolean

if True stores the graph in the tensorboard summaries saved to log/ (default True)

Notes

If tensorboard=True, the global_variables_initializer will be run inside the fit function in order
to initalize the automatically generated summary nodes used for tensorboard visualization, thus
tf.global_variables_initializer().run() before the fit() call will be undefined.

Examples

>>> see tutorial_mnist_simple.py
>>> tl.utils.fit (sess, network, train_op, cost, X_train, y_train, x, y_,
acc=acc, batch_size=500, n_epoch=200, print_freqg=5,
. X_val=X_val, y_val=y_val, eval_train=False)
>>> tl.utils.fit (sess, network, train_op, cost, X_train, y_train, x, y_,
acc=acc, batch_size=500, n_epoch=200, print_freqg=5,
X_val=X_val, y_val=y_val, eval_train=False,
tensorboard=True, tensorboard_weight_histograms=True, tensorboard_
—graph_vis=True)

ik
tensorlayer.utils.test (sess, network, acc, X_test, y_test, x, y_, batch_size, cost=None)
Test a given non time-series network by the given test data and metric.
Parameters sess : TensorFlow session
sess = tf.InteractiveSession()
network : a TensorLayer layer
the network will be trained
acc : the TensorFlow expression of accuracy (or other metric) or None
if None, would not display the metric
X_test : numpy array
the input of test data
y_test : numpy array
the target of test data
x : placeholder
for inputs
y_ : placeholder
for targets

batch_size : int or None
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|

batch size for testing, when dataset is large, we should use minibatche for testing. when
dataset is small, we can set it to None.

cost : the TensorFlow expression of cost or None

if None, would not display the cost

Examples

>>> see tutorial_mnist_simple.py
>>> tl.utils.test (sess, network, acc, X_test, y_test, x, y_, batch_size=None,
—cost=cost)

tensorlayer.utils.predict (sess, network, X, x, y_op, batch_size=None)

Return the predict results of given non time-series network.
Parameters sess : TensorFlow session
sess = tf.InteractiveSession()
network : a TensorLayer layer
the network will be trained
X : numpy array
the input
x : placeholder
for inputs
y_op : placeholder
the argmax expression of softmax outputs
batch_size : int or None

batch size for prediction, when dataset is large, we should use minibatche for prediction.
when dataset is small, we can set it to None.

Examples

>>> see tutorial _mnist_simple.py

>>> y = network.outputs

>>> y_op = tf.argmax(tf.nn.softmax(y), 1)

>>> print (tl.utils.predict (sess, network, X_test, x, y_op))

2.5.2 PEAH R

tensorlayer.utils.evaluation (y_test=None, y_predict=None, n_classes=None)

Input the predicted results, targets results and the number of class, return the confusion matrix, F1-score of each
class, accuracy and macro F1-score.

Parameters y_test : numpy.array or list

2.5.
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target results

y_predict : numpy.array or list
predicted results

n_classes : int

number of classes

Examples

’>>> c_mat, fl, acc, fl_macro = evaluation(y_test, y_predict, n_classes)

2.5.3 KV % (class balancing)

tensorlayer.utils.class_balancing_oversample (X train=None, y_train=None, print-

able=True)
Input the features and labels, return the features and labels after oversampling.

Parameters X_train : numpy.array
Features, each row is an example
y_train : numpy.array

Labels

Examples

e One X

>>> X_train, y_train = class_balancing_oversample (X_train, y_train,
—printable=True)

e Two X
>>> X, y = tl.utils.class_balancing_oversample (X_train=np.hstack ((X1, X2)), y_
—train=y, printable=False)
>>> X1 = X[:, 0:5]
>>> X2 = X[:, 5:]

2.5.4 BEMLEEEL

tensorlayer.utils.get_random_int (min=0, max=10, number=>5, seed=None)
Return a list of random integer by the given range and quantity.

Examples

>>> r = get_random_int (min=0, max=10, number=5)
(10, 2, 3, 3, 7]
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2.5.5 FHE%|FE
RFHRARLH—

tensorlayer.utils.dict_to_one (dp_dict={})

Input a dictionary, return a dictionary that all items are set to one, use for disable dropout, dropconnect layer

and so on.
Parameters dp_dict : dictionary

keeping probabilities

Examples

>>> dp_dict dict_to_one( network.all dr
>>> dp_dict dict_to_one( network.all_ dr
>>> feed_dict.update (dp_dict)

op )
op )

— BRI

tensorlayer.utils.list_string to_dict (string)

PR

Inputs ['a', 'b', 'c'l,returns {'a': 0, '"b': 1, 'c' 2}.
tensorlayer.utils.flatten_list (list_of list=[[], []])
Input a list of list, return a list that all items are in a list.
Parameters list_of list : a list of list
Examples
>>> tl.utils.flatten_list([[1, 2, 31,04, 51,[61])

(1, 2, 3, 4, 5, 6]

2.6 APl - HARES A

SRNEEp b

generate skip gram_batch(data, batch_size, ...)

Generate a training batch for the Skip-Gram model.

sample([a, temperature])

Sample an index from a probability array.

sample_top([a, top_k])

Sample from t op_k probabilities.

SimpleVocabulary(vocab, unk_id)

Simple vocabulary wrapper, see create_vocab().

Vocabulary(vocab_file[, start_word, ...])

Create Vocabulary class from a given vocabulary and
its id-word, word-id convert, see create_vocab() and
tutorial_tfrecord3.py.

N IUARSE

2.6. API- BRIESAE
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F 61— 4T

process_sentence(sentence[, start_word, ...])

Converts a sentence string into a list of string words, add
start_word and end_word, see create_vocab () and
tutorial_tfrecord3.py.

create_vocab(sentences, word_counts_output_file)

Creates the vocabulary of word to word_id, see cre-
ate_vocab() and tutorial_tfrecord3.py.

simple_read words([filename])

Read context from file without any preprocessing.

read_words([filename, replace])

File to list format context.

read_analogies_ file([eval_file, word2id])

Reads through an analogy question file, return its id format.

build_ vocab(data)

Build vocabulary.

build reverse dictionary(word_to_id)

Given a dictionary for converting word to integer id.

build words_ dataset([words, ...])

Build the words dictionary and replace rare words with
"UNK” token.

save_vocab([count, name])

Save the vocabulary to a file so the model can be reloaded.

words_to_word_ids([data, word_to_id, unk_key])

Given a context (words) in list format and the vocabulary,
Returns a list of IDs to represent the context.

word_ids to_words(data, id_to_word)

Given a context (ids) in list format and the vocabulary, Re-
turns a list of words to represent the context.

basic_tokenizer(sentence[, _WORD_SPLIT])

Very basic tokenizer: split the sentence into a list of tokens.

create_vocabulary(vocabulary_path, ...[, ...])

Create vocabulary file (if it does not exist yet) from data
file.

initialize vocabulary(vocabulary_path)

Initialize vocabulary from file, return the word_to_id (dic-
tionary) and id_to_word (list).

sentence_to_token_ids(sentence, vocabulary)

Convert a string to list of integers representing token-ids.

data_to_token_ids(data_path, target_path, ...)

Tokenize data file and turn into token-ids using given vo-
cabulary file.

moses_multi_bleuthypotheses, references|, ...])

Calculate the bleu score for hypotheses and references us-
ing the MOSES ulti-bleu.perl script.

2.6.1 VIR A FERE IR ACRREL

tensorlayer.nlp.generate_skip_gram_batch (data,
data_index=0)

Generate a training batch for the Skip-Gram model.
Parameters data : a list
To present context.
batch_size : an int
Batch size to return.

num_skKips : an int

batch_size, num_skips, skip_window,

How many times to reuse an input to generate a label.

skip_window : an int

How many words to consider left and right.

data_index : an int

Index of the context location. without using yield, this code use data_index to instead.

Returns batch : a list

Inputs

162
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labels : a list
Labels
data_index : an int

Index of the context location.

References

¢ TensorFlow word2vec tutorial

Examples

 Setting num_skips=2, skip_window=1, use the right and left words.

In the same way, num_skips=4, skip_window=2 means use the nearby 4 words.

>>> data = [1,2,3,4,5,6,7,8,9,10,11]
>>> batch, labels, data_index = tl.nlp.generate_skip_gram batch (data=data, batch_
—size=8, num_skips=2, skip_window=1, data_index=0)
>>> print (batch)
[2 2 33 4 45 5]
>>> print (labels)
[[3]
1]

[

[4
[2
[5
[3
[4
[6

2.6.2 flFETT %
] AL
tensorlayer.nlp.sample (a=[], temperature=1.0)
Sample an index from a probability array.
Parameters a: alist
List of probabilities.
temperature : float or None
The higher the more uniform.
When a =[0.1, 0.2, 0.7],

temperature = 0.7, the distribution will be sharpen [ 0.05048273 0.13588945
0.81362782]

temperature = 1.0, the distribution will be the same [0.1 0.2 0.7]

temperature = 1.5, the distribution will be filtered [ 0.16008435 0.25411807
0.58579758]
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If None, it will be np . argmax (a)

Notes

* No matter what is the temperature and input list, the sum of all probabilities will be one.

Even if input list = [1, 100, 200], the sum of all probabilities will still be one. - For large vocabulary_size, choice
a higher temperature to avoid error.

Mtop ki
tensorlayer.nlp.sample_top (a=/[], top_k=10)
Sample from t op_k probabilities.
Parameters a: alist
List of probabilities.
top_k : int

Number of candidates to be considered.
2.6.3 T H MR RN
WL 2K (class)

Simple vocabulary class

class tensorlayer.nlp.SimpleVocabulary (vocab, unk_id)
Simple vocabulary wrapper, see create_vocab().
Parameters vocab : A dictionary of word to word_id.

unk_id : Id of the special "unknown’ word.

Methods

word_to_id(word) Returns the integer id of a word string.

Vocabulary class

class tensorlayer.nlp.Vocabulary (vocab_file, start_word="<S>", end_word="</5>",

unk_word="<UNK>’, pad_word="<PAD>")
Create Vocabulary class from a given vocabulary and its id-word, word-id convert, see create_vocab() and

tutorial_tfrecord3.py.
Parameters vocab_file : File containing the vocabulary, where the words are the first

whitespace-separated token on each line (other tokens are ignored) and the word ids are
the corresponding line numbers.

start_word : Special word denoting sentence start.

end_word : Special word denoting sentence end.
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unk_word : Special word denoting unknown words.

Examples

>>> Vocab_files
>>> Look as follow, includes "start_word' , “end_word' but no “unk_word"
>>> a 969108
>>> <S> 586368
>>> </S> 586368
>>> . 440479
>>> on 213612
>>> of 202290
>>> the 196219
>>> in 182598
>>> with 152984
>>> and 139109
>>> is 97322

Attributes
vocab (a dictionary from word to id.)
reverse_vocab | (alist from id to word.)
start_id (int of start id)
end_id (int of end id)
unk_id (int of unk id)
pad_id (int of padding id)
Methods
id_to_word(word_id) Returns the word string of an integer word id.
word_to_id(word) Returns the integer word id of a word string.

Process sentence

tensorlayer.nlp.process_sentence (sentence, start_word='<S>’, end_word="</S>")
Converts a sentence string into a list of string words, add start_word and end_word, see create_vocab ()
and tutorial_tfrecord3.py.

Parameters sentence : a sentence in string.
start_word : a string or None, if None, non start word will be appended.
end_word : a string or None, if None, non end word will be appended.

Returns A list of strings; the processed caption.

Notes

* You have to install the following package.
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¢ Installing NLTK
¢ Installing NLTK data

Examples

>>> ¢ = "how are you?"
>>> ¢ = tl.nlp.process_sentence (c)
>>> print (c)
['<S>', 'how', 'are', 'you', '?', '</S>'"]

Create vocabulary

tensorlayer.nlp.create_vocab (sentences, word_counts_output_file, min_word_count=1)
Creates the vocabulary of word to word_id, see create_vocab() and tutorial_tfrecord3.py.

The vocabulary is saved to disk in a text file of word counts. The id of each word in the file is its corresponding

0-based line number.
Parameters sentences : a list of lists of strings.
word_counts_output_file : A string
The file name.
min_word_count : a int
Minimum number of occurrences for a word.
Returns

* tl.nlp.SimpleVocabulary object.

Notes

e Seemore t1.nlp.build_vocab ()

Examples
>>> captions = ["one two , three", "four five five"]
>>> processed_capts = []
>>> for c in captions:
>>> c = tl.nlp.process_sentence(c, start_word="<S>", end_word="</S>")
>>> processed_capts.append(c)
>>> print (processed_capts)
.[['<S>', 'one', 'two', ',', 'three', '</S>'], ['<S>', 'four',6 'five',K 'five', '
—</S>"]]

>>> tl.nlp.create_vocab (processed_capts, word_counts_output_file='vocab.txt',
—word_count=1)

[TL] Creating vocabulary.

Total words: 8

Words in vocabulary: 8

Wrote vocabulary file: vocab.txt

min__

(continues on next page)
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(& ET)

>>> vocab = tl.nlp.Vocabulary('vocab.txt', start_word="<S>", end_word="</S>", unk_
—word="<UNK>")
INFO:tensorflow:Initializing vocabulary from file: vocab.txt
[TL] Vocabulary from vocab.txt : <S> </S> <UNK>
vocabulary with 10 words (includes start_word, end_word, unk_word)
start_id: 2

end_id: 3
unk_id: 9
pad_id: O

2.6.4 M UHH IO

Simple read file
tensorlayer.nlp.simple_read_words (filename="nietzsche.txt’)
Read context from file without any preprocessing.
Parameters filename : a string
A file path (like .txt file)

Returns The context in a string

Read file

tensorlayer.nlp.read_words (filename="nietzsche.txt’, replace=["\n’, '<eos>’])
File to list format context. Note that, this script can not handle punctuations. For customized read_words
method, see tutorial_generate_text.py.

Parameters filename : a string
A file path (like .txt file)
replace : a list
[original string, target string], to disable replace use [, ]

Returns The context in a list, split by space by default, and use <eos> to represent \n,

eg.[... 'how', 'useful', 'it', "'s" ... 1.

References

* tensorflow.models.rnn.ptb.reader

2.6.5 MICHFAHIRECKELEIH

tensorlayer.nlp.read_analogies_f£file (eval_file="questions-words.txt’, word2id={})
Reads through an analogy question file, return its id format.

Parameters eval_data : a string
The file name.

word2id : a dictionary
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Mapping words to unique IDs.
Returns analogy_questions : a [n, 4] numpy array containing the analogy question’s

word ids. questions_skipped: questions skipped due to unknown words.

Examples

>>> eval_file should be in this format
>>> : capital-common-countries

>>> Athens Greece Baghdad Iraqg

>>> Athens Greece Bangkok Thailand
>>> Athens Greece Beijing China

>>> Athens Greece Berlin Germany

>>> Athens Greece Bern Switzerland
>>> Athens Greece Cairo Egypt

>>> Athens Greece Canberra Australia
>>> Athens Greece Hanoi Vietnam

>>> Athens Greece Havana Cuba

>>> words = tl.files.load_matt_mahoney_text8_dataset ()

>>> data, count, dictionary, reverse_dictionary = tl.nlp.build_
—words_dataset (words, vocabulary_size, True)
>>> analogy_questions = tl.nlp.read_analogies_file( eval_file=

—'questions-words.txt', word2id=dictionary)
>>> print (analogy_guestions)

[[ 3068 1248 7161 1581]

[ 3068 1248 28683 5642]

[ 3068 1248 3878 486]

ce ey

[ 1216 4309 19982 25506]

[ 1216 4309 3194 8650]

[ 1216 4309 140 312171

2.6.6 AL E - AR SIDEH 81 & URIDAL
9 B A B ID 7 37 57

tensorlayer.nlp.build_vocab (data)
Build vocabulary. Given the context in list format. Return the vocabulary, which is a dictionary for word to id.
e.g. {campbell’: 2587, *atlantic’: 2247, ’aoun’: 6746 .... }

Parameters data : a list of string
the context in list format
Returns word_to_id : a dictionary

mapping words to unique IDs. e.g. {’campbell’: 2587, *atlantic’: 2247, *aoun’: 6746
-}

References

¢ tensorflow.models.rnn.ptb.reader
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Examples

>>> data_path = os.getcwd() + '/simple-examples/data'
>>> train_path = os.path.join(data_path, "ptb.train.txt")
>>> word_to_id = build_vocab (read_txt_words (train_path))

] DN feavaAs i
tensorlayer.nlp.build_reverse_dictionary (word_to_id)
Given a dictionary for converting word to integer id. Returns a reverse dictionary for converting a id to word.
Parameters word_to_id : dictionary
mapping words to unique ids
Returns reverse_dictionary : a dictionary

mapping ids to words

BT, GRS

tensorlayer.nlp.build_words_dataset (words=[], vocabulary_size=50000, printable=True,
unk_key="UNK’)
Build the words dictionary and replace rare words with "UNK’ token. The most common word has the smallest

integer id.
Parameters words : a list of string or byte

The context in list format. You may need to do preprocessing on the words, such as
lower case, remove marks etc.

vocabulary_size : an int

The maximum vocabulary size, limiting the vocabulary size. Then the script replaces
rare words with "UNK’ token.

printable : boolean
Whether to print the read vocabulary size of the given words.
unk_key : a string
Unknown words = unk_key
Returns data : a list of integer
The context in a list of ids
count : a list of tuple and list
count[0] is a list : the number of rare words
count[1:] are tuples : the number of occurrence of each word

e.g. [['UNK’, 418391], (b’the’, 1061396), (b’of’, 593677), (b’and’, 416629), (b’one’,
411764)]

dictionary : a dictionary
word_to_id, mapping words to unique IDs.

reverse_dictionary : a dictionary
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id_to_word, mapping id to unique word.

References

* tensorflow/examples/tutorials/word2vec/word2vec_basic.py

Examples

>>> words = tl.files.load_matt_mahoney_text8_dataset ()
>>> vocabulary_size = 50000

>>> data, count, dictionary, reverse_dictionary = tl.nlp.build_words_
—dataset (words, vocabulary_size)

RFFANC R
tensorlayer.nlp.save_vocab (count=[], name="vocab.txt’)
Save the vocabulary to a file so the model can be reloaded.
Parameters count : a list of tuple and list
count[0] is a list : the number of rare words
count[1:] are tuples : the number of occurrence of each word

e.g. [['UNK’, 418391], (b’the’, 1061396), (b’of’, 593677), (b’and’, 416629), (b’one’,
411764)]

Examples

>>> words = tl.files.load_matt_mahoney_text8_dataset ()
>>> vocabulary_size = 50000
>>> data, count, dictionary, reverse_dictionary = . tl.nlp.build_words_
—dataset (words, vocabulary_size, True)
>>> tl.nlp.save_vocab (count, name='vocab_ text8.txt")
>>> vocab_text8.txt

UNK 418391

the 1061396

of 593677

and 416629

one 411764

in 372201

a 325873

to 316376

2.6.7 XAID, IDFECA

These functions can be done by Vocabulary class.
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A ZID
tensorlayer.nlp.words_to_word_ids (data=[], word_to_id={}, unk_key="UNK’)
Given a context (words) in list format and the vocabulary, Returns a list of IDs to represent the context.
Parameters data : a list of string or byte
the context in list format
word_to_id : a dictionary
mapping words to unique IDs.
unk_Key : a string
Unknown words = unk_key

Returns A list of IDs to represent the context.

References

¢ tensorflow.models.rnn.ptb.reader

Examples

>>> words = tl.files.load_matt_mahoney_text8_dataset ()
>>> vocabulary_size = 50000
>>> data, count, dictionary, reverse_dictionary = . tl.nlp.build_
—words_dataset (words, vocabulary_size, True)
>>> context = [b'hello', b'how', b'are', b'you']
>>> ids = tl.nlp.words_to_word_ids (words, dictionary)
>>> context = tl.nlp.word_ids_to_words (ids, reverse_dictionary)
>>> print (ids)
... [6434, 311, 26, 207]
>>> print (context)
[b'hello', b'how', b'are', b'you']

IDE §1i7]
tensorlayer.nlp.word_ids_to_words (data, id_to_word)
Given a context (ids) in list format and the vocabulary, Returns a list of words to represent the context.
Parameters data : a list of integer
the context in list format
id_to_word : a dictionary
mapping id to unique word.

Returns A list of string or byte to represent the context.

Examples

>>> see words_to_word_ids
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2.6.8 M3 HHIFEAH R KEL
AIDA,

tensorlayer.nlp.basic_tokenizer (sentence, _WORD_SPLIT=<_sre.SRE_Pattern object>)

Very basic tokenizer: split the sentence into a list of tokens.
Parameters sentence : tensorflow.python.platform.gfile.GFile Object

_WORD_SPLIT : regular expression for word spliting.

References

¢ Code from /tensorflow/models/rnn/translation/data_utils.py

Examples

>>> see create_vocabulary
>>> from tensorflow.python.platform import gfile

>>> train_path = "wmt/giga-fren.release2"

>>> with gfile.GFile(train_path + ".en", mode="rb") as f:
>>> for line in f:

>>> tokens = tl.nlp.basic_tokenizer (line)

>>> print (tokens)

>>> exit ()

[b'Changing', b'Lives', b'|', b'Changing', b'Society', b'|', b'How',
b'It', b'Works', b'|', b'Technology', b'Drives', b'Change', b'Home',
b'|', b'Concepts', b'|', b'Teachers', b'|', b'Search', b'|', b'Overview',
b'|', b'Credits', b'|', b'HHCC', b'Web', b'|', b'Reference', b'|"',
b'Feedback', b'Virtual', b'Museum', b'of', b'Canada', b'Home', b'Page']

B EGEBGATL R

tensorlayer.nlp.create_vocabulary (vocabulary_path, data_path, max_vocabulary_size,
tokenizer=None, normalize_digits=True,
_DIGIT _RE=<_sre.SRE Pattern object>,

_START_VOCAB=['_PAD’,’_GO’, "_EOS’, "_UNK’])
Create vocabulary file (if it does not exist yet) from data file.

Data file is assumed to contain one sentence per line. Each sentence is tokenized and digits are normalized (if
normalize_digits is set). Vocabulary contains the most-frequent tokens up to max_vocabulary_size. We write it
to vocabulary_path in a one-token-per-line format, so that later token in the first line gets id=0, second line gets
id=1, and so on.

Parameters vocabulary_path : path where the vocabulary will be created.
data_path : data file that will be used to create vocabulary.
max_vocabulary_size : limit on the size of the created vocabulary.
tokenizer : a function to use to tokenize each data sentence.

if None, basic_tokenizer will be used.
normalize_digits : Boolean

if true, all digits are replaced by Os.
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References

¢ Code from /tensorflow/models/rnn/translation/data_utils.py
tensorlayer.nlp.initialize_vocabulary (vocabulary_path)
Initialize vocabulary from file, return the word_to_id (dictionary) and id_to_word (list).
We assume the vocabulary is stored one-item-per-line, so a file:
dog
cat

will result in a vocabulary {"dog": 0, "cat": 1}, and this function will also return the reversed-vocabulary ["dog",
ncatn] .

Parameters vocabulary_path : path to the file containing the vocabulary.
Returns vocab : a dictionary
Word to id. A dictionary mapping string to integers.
rev_vocab : a list
Id to word. The reversed vocabulary (a list, which reverses the vocabulary mapping).

Raises ValueError : if the provided vocabulary_path does not exist.

Examples

>>> Assume 'test' contains
dog

. cat

. bird
>>> vocab, rev_vocab = tl.nlp.initialize_vocabulary ("test")
>>> print (vocab)
>>> {b'cat': 1, b'dog': 0, b'bird': 2}
>>> print (rev_vocab)
>>> [b'dog', b'cat', b'bird']

YAREID, IDEEA

tensorlayer.nlp.sentence_to_token_ids (sentence, vocabulary, tokenizer=None,
normalize_digits=True, UNK_ID=3,

_DIGIT_RE=<_sre.SRE_Pattern object>)
Convert a string to list of integers representing token-ids.

For example, a sentence "I have a dog" may become tokenized into ["]", "have", "a", "dog"] and with vocabulary
{"I": 1, "have": 2, "a": 4, "dog": 7"} this function will return [1, 2, 4, 7].

Parameters sentence : tensorflow.python.platform.gfile.GFile Object
The sentence in bytes format to convert to token-ids.
see basic_tokenizer(), data_to_token_ids()
vocabulary : a dictionary mapping tokens to integers.
tokenizer : a function to use to tokenize each sentence;

If None, basic_tokenizer will be used.
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tensorlayer.nlp.data_to_token_ids (data_path,

normalize_digits : Boolean

If true, all digits are replaced by Os.

Returns A list of integers, the token-ids for the sentence.

target_path, vocabulary_path, tok-

enizer=None, normalize_digits=True, UNK_ID=3,
_DIGIT_RE=<_sre.SRE_Pattern object>)
Tokenize data file and turn into token-ids using given vocabulary file.

This function loads data line-by-line from data_path, calls the above sentence_to_token_ids, and saves the result
to target_path. See comment for sentence_to_token_ids on the details of token-ids format.

Parameters data_path : path to the data file in one-sentence-per-line format.

target_path : path where the file with token-ids will be created.

vocabulary_path : path to the vocabulary file.

tokenizer : a function to use to tokenize each sentence;

if None, basic_tokenizer will be used.

normalize_digits : Boolean; if true, all digits are replaced by Os.

References

¢ Code from /tensorflow/models/rnn/translation/data_utils.py

2.6.9 HETER

BLEU

tensorlayer.nlp.moses_multi_bleu (hypotheses, references, lowercase=False)
Calculate the bleu score for hypotheses and references using the MOSES ulti-bleu.perl script.

Parameters hypotheses : A numpy array of strings where each string is a single example.

references : A numpy array of strings where each string is a single example.

lowercase : If true, pass the "-Ic" flag to the multi-bleu script

Returns The BLEU score as a float32 value.

References

* Google/seq2seq/metric/bleu

Examples

>>> hypotheses = ["a bird is flying on the sky"]

>>> references = ["two birds are flying on the sky", "a bird is on the top of the,
—tree", "an airplane is on the sky",]

>>> score

= tl.nlp.moses_multi_bleu(hypotheses, references)
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2.7 API - 35{t.2%>]
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discount_episode_ rewards([rewards,
mode])

gamma,

Take 1D float array of rewards and compute discounted re-
wards for an episode.

cross_entropy_reward_1loss(logits, actions, ...)

Calculate the loss for Policy Gradient Network.

log_weight(probs, weights[, name])

Log weight.

choice_action_by_probs([probs, action_list])

Choice and return an an action by given the action proba-
bility distribution.

2.7.1 R

tensorlayer.rein.discount_episode_rewards (rewards=[], gamma=0.99, mode=0)
Take 1D float array of rewards and compute discounted rewards for an episode. When encount a non-zero value,

consider as the end a of an episode.
Parameters rewards : numpy list
a list of rewards
gamma : float
discounted factor

mode : int

if mode == 0, reset the discount process when encount a non-zero reward (Ping-pong
game). if mode == 1, would not reset the discount process.

Examples
>>> rewards = np.asarray([(0, 0, 0, 1, 0, O, O, 1, 0, 0, 0, 11)
>>> gamma = 0.9
>>> discount_rewards = tl.rein.discount_episode_rewards (rewards, gamma)
>>> print (discount_rewards)
[ 0.72899997 0.81 0.89999998 1. 0.72899997 0.81
0.89999998 1. 0.72899997 0.81 0.89999998 1. ]
>>> discount_rewards = tl.rein.discount_episode_rewards (rewards, gamma, mode=1)
>>> print (discount_rewards)
[ 1.52110755 1.69011939 1.87791049 2.08656716 1.20729685 1.34144104
1.49048996 1.65610003 0.72899997 0.81 0.89999998 1. ]

2.7.2 MK KL

Weighted Cross Entropy

tensorlayer.rein.cross_entropy_ reward_loss (logits, actions, rewards, name=None)

Calculate the loss for Policy Gradient Network.

Parameters logits : tensor

The network outputs without softmax. This function implements softmax inside.

2.7. API-58R{k2>]
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actions : tensor/ placeholder
The agent actions.
rewards : tensor/ placeholder

The rewards.

Examples

>>> states_batch_pl = tf.placeholder(tf.float32, shape=[None, D])

>>> network = Inputlayer (states_batch_pl, name='input')

>>> network = Denselayer (network, n_units=H, act=tf.nn.relu, name='relul')
>>> network = Denselayer (network, n_units=3, name='out')

>>> probs = network.outputs

>>> sampling_prob = tf.nn.softmax (probs)

>>> actions_batch_pl = tf.placeholder(tf.int32, shape=[None])

>>> discount_rewards_patch_pl = tf.placeholder (tf.float32, shape=[None])

>>> loss = tl.rein.cross_entropy_reward_loss (probs, actions_batch_pl, discount_
—rewards_batch_pl)

>>> train_op = tf.train.RMSPropOptimizer (learning_rate, decay_rate) .minimize (loss)

Log weight
tensorlayer.rein.log_weight (probs, weights, name="log_weight’)
Log weight.
Parameters probs : tensor
If it is a network output, usually we should scale it to [0, 1] via softmax.

weights : tensor

2.7.3 REEFEREL

tensorlayer.rein.choice_action_by_ probs (probs=[0.5, 0.5], action_list=None)
Choice and return an an action by given the action probability distribution.

Parameters probs : a list of float.
The probability distribution of all actions.
action_list : None or a list of action in integer, string or others.

If None, returns an integer range between 0 and len(probs)-1.

Examples

>>> for _ in range(5):
>>> a = choice_action_by_probs([0.2, 0.4, 0.47)
>>> print (a)

N P P O

(continues on next page)
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(B2 ET)

1
>>> for _ in range(3):
>>> a = choice_action_by_probs([0.5, 0.5], ['a', 'b'])
>>> print (a)

a

. b
b

2.8 APl - {4

N E A (benchmark) BB, (R INEMSEZIYAEGE - TensorFlow# it . ckpt SCHAR ORI AN EAAL
HA T HIFHSE RS &, ol T E Fpython FRE AR . npz SRIRFAFIINBARE! -

## IR . ckpt

saver = tf.train.Saver ()

save_path = saver.save(sess, "model.ckpt")
# M . ckpt IR

saver = tf.train.Saver ()

saver.restore (sess, "model.ckpt™")

## REFETLN . npz

tl.files.save_npz (network.all params , name='model.npz')

# N .npz MNEER (J7ik1)

load_params = tl.files.load_npz (name="'model.npz")
network)

tl.files.assign_params (sess, load_params,

# AN .npz MEEE (J7ik2)

tl.files.load_and_assign_npz (sess=sess, name='model.npz', network=network)

## BEON, PR LOXEEINE TR RS 3L
# IEE—1S%

tl.files.assign_params (sess, [load_params[0]],

# IEEI =S

tl.files.assign_params (sess, load_params[:3], network)

network)

load_mnist_dataset([shape, path])

Automatically download MNIST dataset and return the
training, validation and test set with 50000, 10000 and
10000 digit images respectively.

load_cifarl(_dataset([shape, path, ...])

The CIFAR-10 dataset consists of 60000 32x32 colour im-
ages in 10 classes, with 6000 images per class.

load_pth_dataset([path])

Penn TreeBank (PTB) dataset is used in many LAN-
GUAGE MODELING papers, including "Empirical Eval-
uation and Combination of Advanced Language Modeling
Techniques", "Recurrent Neural Network Regularization".

load_matt_mahoney_text8_dataset([path])

Download a text file from Matt Mahoney’s website if not
present, and make sure it’s the right size.

load_imdb_dataset([path, nb_words, ...])

Load IMDB dataset

load_nietzsche_dataset([path])

Load Nietzsche dataset.

load_wmt_en_fr._dataset([path])

It will download English-to-French translation data from
the WMT’15 Website (1079-French-English corpus), and
the 2013 news test from the same site as development set.

N IUAREE

2.8. API- Xt
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7 65— 4k 71

load flickr25k_dataset([tag, path, ...])

Returns a list of images by a given tag from Flick25k
dataset, it will download Flickr25k from the official web-
site at the first time you use it.

load_flickrlM dataset([tag, size, path, ...])

Returns a list of images by a given tag from Flickr1M
dataset, it will download Flickr1M from the official web-
site at the first time you use it.

load_cyclegan_dataset([filename, path])

Load image data from CycleGAN’s database, see this link.

load_celebA dataset([dirpath])

Automatically download celebA dataset, and return a list
of image path.

load_voc_dataset([path, dataset, ...])

Pascal VOC 2007/2012 Dataset has 20 objects : aeroplane,
bicycle, bird, boat, bottle, bus, car, cat, chair, cow, din-
ingtable, dog, horse, motorbike, person, pottedplant, sheep,
sofa, train, tvmonitor and additional 3 classes : head, hand,
foot for person.

download file from google_drive(id, destina-
tion)

Download file from Google Drive, see

load_celebA_dataset for example.

save_npz([save_list, name, sess])

Input parameters and the file name, save parameters into
.npz file.

load_npz([path, name])

Load the parameters of a Model

tl.files.save_npz().

saved by

assign_params(sess, params, network)

Assign the given parameters to the TensorLayer network.

load_and_assign_npz([sess, name, network])

Load model from npz and assign to a network.

save_npz_dict([save_list, name, sess])

Input parameters and the file name, save parameters as a
dictionary into .npz file.

load_and_assign_npz_dict([name, sess])

Restore the parameters tl.files.

save_npz_dict ().

saved by

save_ckpt([sess, mode_name, save_dir, ...])

Save parameters into ckpt file.

load_ ckpt([sess, mode_name, save_dir, ...])

Load parameters from ckpt file.

save_any_to_npy([save_dict, name])

Save variables to .npy file.

load_npy_to_any([path, name])

Load .npy file.

file_exists(filepath)

Check whether a file exists by given file path.

folder_exists(folderpath)

Check whether a folder exists by given folder path.

del_ file(filepath)

Delete a file by given file path.

del_folder(folderpath)

Delete a folder by given folder path.

read_f1ile(filepath)

Read a file and return a string.

load_file_ 1ist([path, regx, printable])

Return a file list in a folder by given a path and regular
expression.

load_folder._1ist([path])

Return a folder list in a folder by given a folder path.

exists_or_mkdir(path[, verbose])

Check a folder by given name, if not exist, create the folder
and return False, if directory exists, return True.

maybe_download and_extract(filename, ...[, ...])

Checks if file exists in working_directory otherwise tries to
dowload the file,

natural_keys(text)

Sort list of string with number in human order.

npz_to_W_pdf([path, regx])

Convert the first weight matrix of .npz file to .pdf by using
tl.visualize.W().

178

Chapter 2. APIH %


http://press.liacs.nl/mirflickr/mirdownload.html
http://press.liacs.nl/mirflickr/mirdownload.html
http://press.liacs.nl/mirflickr/mirdownload.html
http://press.liacs.nl/mirflickr/mirdownload.html
https://people.eecs.berkeley.edu/~taesung_park/CycleGAN/datasets/

TensorLayer Documentation, % 7i 1.7.4

2.8.1 THEEIEE
MNIST

tensorlayer.files.load_mnist_dataset (shape=(-1, 784), path="data’)
Automatically download MNIST dataset and return the training, validation and test set with 50000, 10000 and
10000 digit images respectively.

Parameters shape : tuple
The shape of digit images, defaults is (-1,784)
path : string

The path that the data is downloaded to, defaults is data/mnist/.

Examples

>>> X_train, y_train, X_val, y_val, X_test, y_test = tl.files.load_mnist_
—dataset (shape=(-1,784))

>>> X_train, y_train, X_val, y_val, X test, y_test = tl.files.load_mnist_
—dataset (shape=(-1, 28, 28, 1))

CIFAR-10

tensorlayer.files.load_cifarl0_dataset (shape=(-1, 32, 32, 3), path="data’, plotable=False,

second=3)
The CIFAR-10 dataset consists of 60000 32x32 colour images in 10 classes, with 6000 images per class. There

are 50000 training images and 10000 test images.

The dataset is divided into five training batches and one test batch, each with 10000 images. The test batch
contains exactly 1000 randomly-selected images from each class. The training batches contain the remaining
images in random order, but some training batches may contain more images from one class than another.
Between them, the training batches contain exactly 5000 images from each class.

Parameters shape : tupe
The shape of digit images: e.g. (-1, 3, 32, 32) and (-1, 32, 32, 3).
plotable : True, False
Whether to plot some image examples.
second : int
If plotable is True, second is the display time.
path : string

The path that the data is downloaded to, defaults is data/cifarl0/.

References

¢ CIFAR website
¢ Data download link

e https://teratail.com/questions/28932
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Examples

>>> X_train, y_train, X_test, y_test = tl.files.load_cifarl0O_dataset (shape=(-1
—32, 32, 3))

r

Penn TreeBank (PTB)

tensorlayer.files.load_ptb_dataset (path="'data’)
Penn TreeBank (PTB) dataset is used in many LANGUAGE MODELING papers, including "Empirical Eval-
uation and Combination of Advanced Language Modeling Techniques", "Recurrent Neural Network Regular-
ization". It consists of 929k training words, 73k validation words, and 82k test words. It has 10k words in its
vocabulary.

Parameters path : : string
The path that the data is downloaded to, defaults is data/ptb/.

Returns train_data, valid_data, test_data, vocabulary size

References

* tensorflow.models.rnn.ptb import reader

¢ Manual download

Examples

>>> train_data, valid_data, test_data, vocab_size = tl.files.load_ptb_dataset ()

Matt Mahoney’s text8

tensorlayer.files.load_matt_mahoney_text8_dataset (path='data’)
Download a text file from Matt Mahoney’s website if not present, and make sure it’s the right size. Extract the
first file enclosed in a zip file as a list of words. This dataset can be used for Word Embedding.

Parameters path : : string

The path that the data is downloaded to, defaults is data/mm_test8/.
Returns word_list : a list

a list of string (word).

e.g. [.... their’, "families’, "who’, *were’, "expelled’, *from’, ’jerusalem’, ...]

Examples

>>> words = tl.files.load_matt_mahoney_text8_dataset ()
>>> print ('Data size', len(words))
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IMBD
tensorlayer.files.load_imdb_dataset (path='data’, nb_words=None, skip_top=0,
maxlen=None, test_split=0.2, seed=113, start_char=1,
oov_char=2, index_from=3)
Load IMDB dataset
Parameters path : : string
The path that the data is downloaded to, defaults is data/imdb/.
References
¢ Modified from keras.
Examples

>>> X_train, y_train, X_test, y_test = tl.files.load_imdb_dataset (
C nb_words=20000, test_split=0.2)
>>> print ('X_train.shape', X_train.shape)

(20000,) [(1, 62, 74, ... 1033, 507, 271,[1, 60, 33, ... 13, 1053, 7]1..]
>>> print ('y_train.shape', y_train.shape)
(20000,) [T OO0 ..., 1 0 1]

Nietzsche

tensorlayer.files.load_nietzsche_dataset (path='data’)
Load Nietzsche dataset. Returns a string.
Parameters path : string

The path that the data is downloaded to, defaults is data/nietzsche/.

Examples

>>> see tutorial_generate_text.py

>>> words = tl.files.load_nietzsche_dataset ()
>>> words = basic_clean_str (words)

>>> words = words.split ()

WMT 15 Website F3 3L CEE

tensorlayer.files.load _wmt_en_fr_dataset (path='data’)
It will download English-to-French translation data from the WMT’ 15 Website (1079-French-English corpus),

and the 2013 news test from the same site as development set. Returns the directories of training data and test
data.

Parameters path : string

The path that the data is downloaded to, defaults is data/wmt_en_fr/.
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Notes

Usually, it will take a long time to download this dataset.

References

* Code modified from /tensorflow/models/rnn/translation/data_utils.py

Flickr25k

tensorlayer.files.load_flickr25k_dataset (tag='sky’, path=’data’, n_threads=50, print-

able=False)
Returns a list of images by a given tag from Flick25k dataset, it will download Flickr25k from the official

website at the first time you use it.
Parameters tag : string or None

If you want to get images with tag, use string like ’dog’, red’, see Flickr Search. If you
want to get all images, set to None.

path : string
The path that the data is downloaded to, defaults is data/flickr25k/.
n_threads : int, number of thread to read image.

printable : bool, print infomation when reading images, defaultis False.

Examples

* Get images with tag of sky

>>> images = tl.files.load_flickr25k_dataset (tag="'sky")

¢ Get all images

>>> images = tl.files.load_flickr25k_dataset (tag=None, n_threads=100,
—printable=True)

FlickriM

tensorlayer.files.load flickrlM dataset (tag=’sky’, size=10, path=’data’, n_threads=50,

printable=False)
Returns a list of images by a given tag from FlickrlM dataset, it will download Flickr1M from the official

website at the first time you use it.
Parameters tag : string or None

If you want to get images with tag, use string like ’dog’, 'red’, see Flickr Search. If you
want to get all images, set to None.

size : int 1 to 10.
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1 means 100k images ... 5 means 500k images, 10 means all 1 million images. Default
is 10.

path : string
The path that the data is downloaded to, defaults is data/flickr25k/.
n_threads : int, number of thread to read image.

printable : bool, print infomation when reading images, default is False.

Examples

» Use 200k images

’>>> images = tl.files.load_flickrlM dataset (tag='zebra', size=2)

* Use 1 Million images

’>>> images = tl.files.load_flickrlM_dataset (tag='zebra')

CycleGAN

tensorlayer.files.load_cyclegan_dataset (filename="summer2winter_yosemite’,
path="data’)
Load image data from CycleGAN’s database, see this link.

Parameters filename : string
The dataset you want, see this link.
path : string
The path that the data is downloaded to, defaults is data/cyclegan

Examples

>>> im_train_A, im_train_B, im_test_A, im_test_B = load_cyclegan_dataset (filename=

— '"summer2winter_yosemite')

CelebA

tensorlayer.files.load_celebA_ dataset (dirpath="data’)
Automatically download celebA dataset, and return a list of image path.

VOC 2007/2012

tensorlayer.files.load _voc_dataset (path=’data’, dataset="2012", con-

tain_classes_in_person=False)
Pascal VOC 2007/2012 Dataset has 20 objects : aeroplane, bicycle, bird, boat, bottle, bus, car, cat, chair, cow,

diningtable, dog, horse, motorbike, person, pottedplant, sheep, sofa, train, tvmonitor and additional 3 classes :
head, hand, foot for person.
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Parameters path : string
The path that the data is downloaded to, defaults is data/vOC.
dataset : string, 2012, 2007, 2007test or 2012test.
The VOC dataset version, we usually train model on 200742012 and test it on 2007test.
contain_classes_in_person : If True, dataset will contains labels of head, hand and foot.
Returns imgs_file_list : list of string.
Full paths of all images.
imgs_semseg_file_list : list of string.

Full paths of all maps for semantic segmentation. Note that not all images have this
map!

imgs_insseg file_list : list of string.
Full paths of all maps for instance segmentation. Note that not all images have this map!
imgs_ann_file_list : list of string.

Full paths of all annotations for bounding box and object class, all images have this
annotations.

classes : list of string.
Classes in order.
classes_in_person : list of string.
Classes in person.
classes_dict : dictionary.
Class label to integer.
n_objs_list : list of integer
Number of objects in all images in ‘‘imgs_file_list* in order.
objs_info_list : list of string.

Darknet format for the annotation of all images in imgs_file_list in order.
[class_id x_centre y_centre width height] in ratio format.

objs_info_dicts : dictionary.

{imgs_file_list : dictionary for annotation}, the annotation of
all images in imgs_file_1list, format from TensorFlow/Models/object-detection.

References

e Pascal VOC2012 Website.
¢ Pascal VOC2007 Website.

¢ TensorFlow/Models/object-detection.
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Examples

>>> imgs_file_list, imgs_semseg_file_list, imgs_insseg_file_list, imgs_ann_file_

—~list,

>>> classes, classes_in_person, classes_dict,

>>> n_objs_list, objs_info_list, objs_info_dicts = tl.files.load_voc_
—dataset (dataset="2012", contain_classes_in_person=False)

>>> idx = 26

>>> print (classes)

["aeroplane', 'bicycle', 'bird', 'boat', 'bottle', 'bus', 'car', 'cat', 'chair
—', 'cow', 'diningtable', 'dog', 'horse', 'motorbike', 'person', 'pottedplant',
— 'sheep', 'sofa', 'train', 'tvmonitor']
>>> print (classes_dict)

{'sheep': 16, 'horse': 12, 'bicycle': 1, 'bottle': 4, 'cow': 9, 'sofa': 17,
—'car': 6, 'dog': 11, 'cat': 7, 'person': 14, 'train': 18, 'diningtable': 10,
—'aeroplane': 0, 'bus': 5, 'pottedplant': 15, 'tvmonitor': 19, 'chair': 8, 'bird
—': 2, 'boat': 3, 'motorbike': 13}
>>> print (imgs_file_list[idx])

data/vOC/V0C2012/JPEGImages/2007_000423. jpg
>>> print (n_objs_list[idx])

. 2
>>> print (imgs_ann_file_list[idx])

data/VOC/VOC2012/Annotations/2007_000423.xml
>>> print (objs_info_list[idx])

14 0.173 0.461333333333 0.142 0.496

14 0.828 0.542666666667 0.188 0.594666666667
>>> ann = tl.prepro.parse_darknet_ann_str_to_list (objs_info_list[idx])
>>> print (ann)

[[14, 0.173, 0.461333333333, 0.142, 0.496], [14, 0.828, 0.542666666667, 0.188,
— 0.594666666667]]
>>> ¢, b = tl.prepro.parse_darknet_ann_list_to_cls_box (ann)
>>> print(c, b)

[14, 1471 [[0.173, 0.461333333333, 0.142, 0.496], [0.828, 0.542666666667, 0.
—188, 0.594666666667]]

Google Drive
tensorlayer.files.download_file_from google_drive (id, destination)
Download file from Google Drive, see load_celebA_dataset for example.
Parameters id : driver ID

destination : string, save path.

2.8.2 {RIF S INBAELE
LB R R FARETLF] .npz
tensorlayer.files.save_npz (save_list=[], name="model.npz’, sess=None)
Input parameters and the file name, save parameters into .npz file. Use tl.utils.load_npz() to restore.
Parameters save_list : a list

Parameters want to be saved.

name : a string or None
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The name of the .npz file.

sess : None or Session

Notes

If you got session issues, you can change the value.eval() to value.eval(session=sess)

References

» Saving dictionary using numpy

Examples

* Save model to npz

- Load model from npz (Method 1)

>>> load_params = tl.files.load_npz (name='model.npz")
>>> tl.files.assign_params (sess, load_params, network)
- Load model from npz (Method 2)

>>> tl.files.save_npz (network.all_params, name='model.npz', sess=sess)

>>> tl.files.load_and_assign_npz (sess=sess, name='model.npz', network=network)

Msave_npzil EAEA S 53| %
tensorlayer.files.load_npz (path=", name="model.npz’)
Load the parameters of a Model saved by tl.files.save_npz().
Parameters path : a string
Folder path to .npz file.
name : a string or None
The name of the .npz file.
Returns params : list

A list of parameters in order.
References
 Saving dictionary using numpy

Examples

e See save_npz
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RS HENET
tensorlayer.files.assign_params (sess, params, network)
Assign the given parameters to the TensorLayer network.
Parameters sess : TensorFlow Session. Automatically run when sess is not None.
params : a list
A list of parameters in order.
network : a Layer class
The network to be assigned
Returns ops : list

A list of tf ops in order that assign params. Support sess.run(ops) manually.

References

* Assign value to a TensorFlow variable

Examples

» Save model to npz

>>> tl.files.save_npz (network.all_params, name='model.npz', sess=sess)

- Load model from npz (Method 1)

>>> load_params = tl.files.load_npz (name='model.npz')

>>> tl.files.assign_params (sess, load_params, network)

- Load model from npz (Method 2)

>>> tl.files.load_and_assign_npz (sess=sess, name='model.npz', network=network)

M.npz P NS HH- S AR
tensorlayer.files.load_and_assign_npz (sess=None, name=None, network=None)
Load model from npz and assign to a network.
Parameters sess : TensorFlow Session
name : string
Model path.
network : a Layer class
The network to be assigned

Returns Returns False if faild to model is not exist.

Examples

>>> tl.files.save_npz(net.all_params, name='net.npz', sess=sess)
>>> tl.files.load_and_assign_npz (sess=sess, name='net.npz', network=net)
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DL BRI E .npz

tensorlayer.files.save_npz_dict (save_list=[], name="model.npz’, sess=None)
Input parameters and the file name, save parameters as a dictionary into .npz file. Use tl.files.
load_and_assign_npz_dict () to restore.

Parameters save_list : a list to tensor for parameters
Parameters want to be saved.
name : a string
The name of the .npz file.

sess : Session

Msave_npz_dictin#EE 255 %
tensorlayer.files.load_and_assign_npz_dict (name="model.npz’, sess=None)
Restore the parameters saved by t 1. files.save_npz_dict ().
Parameters name : a string
The name of the .npz file.

sess : Session

LB REIRFAARLTYE] .ckpt

tensorlayer.files.save_ckpt (sess=None, mode_name="model.ckpt’,  save_dir="checkpoint’,

var_list=[], global_step=None, printable=False)
Save parameters into ckpt file.

Parameters sess : Session.
mode_name : string, name of the model, default is model . ckpt.
save_dir : string, path / file directory to the ckpt, default is checkpoint.
var_list : list of variables, if not given, save all global variables.
global_step : int or None, step number.

printable : bool, if True, print all params info.

Examples

eseetl.files.load_ckpt ().

M.ckptH B S EFF 2 AR

tensorlayer.files.load_ckpt (sess=None, mode_name="model.ckpt’,  save_dir="checkpoint’,

var_list=[], is_latest=True, printable=False)
Load parameters from ckpt file.

Parameters sess : Session.
mode_name : string, name of the model, default is model . ckpt.

Note that if 1s_latest is True, this function will get the mode_name automatically.
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save_dir : string, path / file directory to the ckpt, default is checkpoint.
var_list : list of variables, if not given, save all global variables.

is_latest : bool, if True, load the latest ckpt, if False, load the ckpt with the name of
“mode_name.

printable : bool, if True, print all params info.

Examples

* Save all global parameters.

>>> tl.files.save_ckpt (sess=sess, mode_name='model.ckpt', save_dir='model',
—printable=True)

- Save specific parameters.

>>> tl.files.save_ckpt (sess=sess, mode_name='model.ckpt', var_list=net.all_params,
— save_dir="'model', printable=True)

- Load latest ckpt.

>>> tl.files.load_ckpt (sess=sess, var_list=net.all_params, save_dir='model',
—printable=True)

- Load specific ckpt.

>>> tl.files.load_ckpt (sess=sess, mode_name='model.ckpt', var_list=net.all_params,
— save_dir="'model', is_latest=False, printable=True)

2.8.3 RS InEEdE
REFFBER B .npy SLHF

tensorlayer.files.save_any_to_npy (save_dict={}, name="file.npy’)
Save variables to .npy file.

Examples

>>> tl.files.save_any_to_npy(save_dict={'data': ['a','b']}, name='test.npy')
>>> data = tl.files.load_npy_to_any (name='test.npy')
>>> print (data)

{'data': ['a','D"]}

M.npy SCHE B R

tensorlayer.files.load_npy_ to_any (path=", name="file.npy’)
Load .npy file.

Examples

* see save_any_to_npy()
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2.8.4 SUHSR/STHHE R KB
BT SCAE AR AE

tensorlayer.files.file_ exists (filepath)
Check whether a file exists by given file path.

AT S A7 AE

tensorlayer.files.folder_exists (folderpath)
Check whether a folder exists by given folder path.

I BR ST A

tensorlayer.files.del_£ile (filepath)
Delete a file by given file path.

it BRSO R

tensorlayer.files.del_folder (folderpath)
Delete a folder by given folder path.

BB

tensorlayer.files.read_f£file (filepath)
Read a file and return a string.

Examples

>>> data = tl.files.read_file('data.txt")

I i B4 51 %

tensorlayer.files.load_file_1list (path=None, regx="\\npz’, printable=True)
Return a file list in a folder by given a path and regular expression.

Parameters path : a string or None
A folder path.
regx : a string
The regx of file name.

printable : boolean, whether to print the files infomation.

Examples

>>> file_list = tl.files.load_file_list (path=None, regx='wlpre_ [0-9]+\. (npz)")
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M4 3 BB R 1) 2%
tensorlayer.files.load_folder_list (path=")
Return a folder list in a folder by given a folder path.
Parameters path : a string or None

A folder path.

BE B R
tensorlayer.files.exists_or_mkdir (path, verbose=True)
Check a folder by given name, if not exist, create the folder and return False, if directory exists, return True.
Parameters path : a string
A folder path.
verbose : boolean
If True, prints results, deaults is True

Returns True if folder exist, otherwise, returns False and create the folder

Examples

>>> tl.files.exists_or_mkdir ("checkpoints/train™)

T EEEE

tensorlayer.files.maybe_download_and_extract (filename, working_directory, url_source,

extract=False, expected_bytes=None)
Checks if file exists in working_directory otherwise tries to dowload the file, and optionally also tries to extract

the file if format is ".zip" or ".tar"
Parameters filename : string
The name of the (to be) dowloaded file.
working_directory : string
A folder path to search for the file in and dowload the file to
url : string
The URL to download the file from
extract : bool, defaults is False
If True, tries to uncompress the dowloaded file is ".tar.gz/.tar.bz2" or ".zip" file
expected_bytes : int/None

If set tries to verify that the downloaded file is of the specified size, otherwise raises an
Exception, defaults is None which corresponds to no check being performed

Returns filepath to dowloaded (uncompressed) file
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Examples
>>> down_file = tl.files.maybe_download_and_extract (filename = 'train-images—-idx3-
—ubyte.gz',
working_directory = 'data/',
url_source = 'http://yann.
—lecun.com/exdb/mnist/")
>>> tl.files.maybe_download_and_extract (filename = 'ADEChallengeData20l6.zip"',
working_directory = 'data/"',
url_source = 'http://sceneparsing.csail.

—mit.edu/data/"',
extract=True)

2.8.5 fEFF
FR R

tensorlayer.files.natural_keys (fext)
Sort list of string with number in human order.

References

alist.sort(key=natural_keys) sorts in human order http://nedbatchelder.com/blog/200712/human_sorting.html

(See Toothy’s implementation in the comments)

Examples

>>> 1 = ['iml.jpg', 'im31l.jpg', 'imll.Jjpg', 'im21l.Jpg', 'im03.Jpg', 'im05.Jpg']
>>> 1l.sort (key=tl.files.natural_keys)

["iml.jpg', '"im03.jpg', 'im05', 'imll.Jjpg', 'im2l.jpg', 'im31l.]jpg']
>>> l.sort () # that is what we dont want

["im03.Jpg', 'im05', 'iml.jpg', 'imll.jpg', 'im2l.jpg', 'im31l.jpg']

2.8.6 A4t npz X
tensorlayer.files.npz_to_W_pdf (path=None, regx="wipre_[0-9]+\(npz)’)
Convert the first weight matrix of .npz file to .pdf by using tl.visualize.W().
Parameters path : a string or None
A folder path to npz files.
regx : a string

Regx for the file name.

Examples

>>> Convert the first weight matrix of wl_pre...npz file to wl_pre...pdf.

>>> tl.files.npz_to_W_pdf (path="'/Users/.../npz_file/', regx='wlpre_ [0-9]+\. (npz)")
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2.9 API - AJ {4k

TensorFlow $4L T AT ML AR B FIEOE i 55 1) T2 TensorBoard - 7EiX B, FA T — B A — L nT ML IR
SRR R AL -

read_image(image[, path]) Read one image.

read_images(img_list[, path, n_threads, ...]) Returns all images in list by given path and name of each
image file.

save_image(image[, image_path]) Save one image.

save_images(images, size[, image_path]) Save mutiple images into one single image.

draw_boxes_and_labels_to_image(imagel[, ...]) Draw bboxes and class labels on image.

w([W, second, saveable, shape, name, fig_idx]) Visualize every columns of the weight matrix to a group of
Greyscale img.

CNN2d([CNN, second, saveable, name, fig_idx]) Display a group of RGB or Greyscale CNN masks.

frame([l, second, saveable, name, cmap, fig_idx]) Display a frame(image).

imagesZ2d([images, second, saveable, name, ...]) Display a group of RGB or Greyscale images.

t sne_embedding(embeddings, reverse_dictionary) Visualize the embeddings by using t-SNE.

2.9.1 ENSREFE A

SRR A

tensorlayer.visualize.read_image (image, path="")
Read one image.

Parameters images : string, file name.

path : string, path.

BERE A A
tensorlayer.visualize.read_images (img_list, path=", n_threads=10, printable=True)
Returns all images in list by given path and name of each image file.
Parameters img_list : list of string, the image file names.
path : string, image folder path.
n_threads : int, number of thread to read image.

printable : bool, print infomation when reading images, default is True.

RAF A A
tensorlayer.visualize.save_image (image, image_path="")
Save one image.
Parameters images : numpy array [w, h, c]

image_path : string.
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REZTE R
tensorlayer.visualize.save_images (images, size, image_path="")
Save mutiple images into one single image.
Parameters images : numpy array [batch, w, h, c]
size : list of two int, row and column number.
number of images should be equal or less than size[0] * size[1]

image_path : string.

Examples

>>> images = np.random.rand (64, 100, 100, 3)
>>> tl.visualize.save_images (images, [8, 8], 'temp.png')

RAF B AR B A

tensorlayer.visualize.draw_boxes_and_labels_to_image (image, classes=[], coords=[],
scores=[], classes_list=[],
is_center=True,
is_rescale=True,

) ) _save_name=None)
Draw bboxes and class labels on image. Return or save the image with bboxes, example in the docs of t1.

prepro.
Parameters image : RGB image in numpy.array, [height, width, channel].
classes : a list of class ID (int).
coords : a list of list for coordinates.
* Should be [x, y, X2, y2] (up-left and botton-right format)
 If [x_center, y_center, w, h] (set is_center to True).
scores : a list of score (float). (Optional)
classes_list : list of string, for converting ID to string on image.
is_center : boolean, defalt is True.

If coords is [x_center, y_center, w, h], set it to True for converting [x_center, y_center,
w, h] to [x, y, x2, y2] (up-left and botton-right). If coords is [x1, X2, y1, y2], set it to
False.

is_rescale : boolean, defalt is True.

If True, the input coordinates are the portion of width and high, this API will scale the
coordinates to pixel unit internally. If False, feed the coordinates with pixel unit format.

save_name : None or string

The name of image file (i.e. image.png), if None, not to save image.
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References

* OpenCV rectangle and putText.

e scikit-image.

2.9.2 AT S5
A #14L Weight Matrix

tensorlayer.visualize.W(W=None, second=10, saveable=True, shape=[28, 28], name=’mnist’,

fig_idx=2396512)
Visualize every columns of the weight matrix to a group of Greyscale img.

Parameters W : numpy.array

The weight matrix
second : int

The display second(s) for the image(s), if saveable is False.
saveable : boolean

Save or plot the figure.
shape : a list with 2 int

The shape of feature image, MNIST is [28, 80].
name : a string

A name to save the image, if saveable is True.
fig_idx : int

matplotlib figure index.

Examples

>>> tl.visualize.W(network.all_params[0].eval(), second=10, saveable=True, name=
—'weight_of_1st_layer', fig_idx=2012)

AJFL4L.CNN 2d filter

tensorlayer.visualize.CNN2d (CNN=None, second=10, saveable=True, name="cnn’,

fig_idx=3119362)
Display a group of RGB or Greyscale CNN masks.

Parameters CNN : numpy.array
The image. e.g: 64 5x5 RGB images can be (5, 5, 3, 64).
second : int
The display second(s) for the image(s), if saveable is False.
saveable : boolean

Save or plot the figure.
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name : a string
A name to save the image, if saveable is True.
fig_idx : int

matplotlib figure index.

Examples

>>> tl.visualize.CNN2d (network.all_params[0O].eval(), second=10, saveable=True,
—name='cnnl_mnist', fig_idx=2012)

2.9.3 ALK
matplotlibZ 7/~ # &

tensorlayer.visualize.frame (I=None, second=5, saveable=True, name=frame’, cmap=None,
fig_idx=12836)
Display a frame(image). Make sure OpenAl Gym render() is disable before using it.

Parameters I: numpy.array

The image
second : int

The display second(s) for the image(s), if saveable is False.
saveable : boolean

Save or plot the figure.
name : a string

A name to save the image, if saveable is True.
cmap : None or string

"gray’ for greyscale, None for default, etc.
fig_idx : int

matplotlib figure index.

Examples
>>> env = gym.make ("Pong-v0")
>>> observation = env.reset ()

>>> tl.visualize.frame (observation)

matplotlib &R Z &

tensorlayer.visualize.images2d (images=None, second=10, saveable=True, name=’images’,

dtype=None, fig_idx=3119362)
Display a group of RGB or Greyscale images.
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Parameters images : numpy.array

The images.
second : int

The display second(s) for the image(s), if saveable is False.
saveable : boolean

Save or plot the figure.
name : a string

A name to save the image, if saveable is True.
dtype : None or numpy data type

The data type for displaying the images.
fig_idx : int

matplotlib figure index.

Examples

>>> X_train, y_train, X_test, y_test = tl.files.load_cifarl0_dataset (shape=(-1,
32, 32, 3), plotable=False)

>>> tl.visualize.images2d(X_train[0:100,:,:,:], second=10, saveable=False, name=
—'cifarl0', dtype=np.uint8, fig_idx=20212)

2.9.4 WAL A HR A RERE

tensorlayer.visualize.tsne_embedding (embeddings, reverse_dictionary, plot_only=500, sec-

ond=5, saveable=False, name="tsne’, fig_idx=9862)
Visualize the embeddings by using t-SNE.

Parameters embeddings : a matrix
The images.
reverse_dictionary : a dictionary
id_to_word, mapping id to unique word.
plot_only : int
The number of examples to plot, choice the most common words.
second : int
The display second(s) for the image(s), if saveable is False.
saveable : boolean
Save or plot the figure.
name : a string
A name to save the image, if saveable is True.
fig_idx : int

matplotlib figure index.
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Examples

>>> see 'tutorial_word2vec_basic.py'

>>> final_embeddings = normalized_embeddings.eval ()

>>> tl.visualize.tsne_embedding (final_embeddings, labels, reverse_dictionary,
plot_only=500, second=5, saveable=False, name='tsne')

2.10 API - BERZEE

R EE, BEZREAILE TensorFlow API 3 F -

exit_tf([sess, port]) Close TensorFlow session, TensorBoard and Nvidia-
process if available.

open_tb([logdir, port]) Open Tensorboard.

clear_all([printable]) Clears all the placeholder variables of keep prob, including
keeping probabilities of all dropout, denoising, dropcon-
nect etc.

set_gpu_fraction([sess, gpu_fraction]) Set the GPU memory fraction for the application.

disable_print() Disable console output, suppress_stdout is recom-
mended.

enable_print() Enable console output, suppress_stdout is recom-
mended.

suppress_stdout(*args, **kwds) Temporarily disable console output.

get_site packages_directory() Print and return the site-packages directory.

empty_trash() Empty trash folder.

2.10.1 TensorFlow #:/E K%k
FIT Nvidia 772
tensorlayer.ops.exit_tf£ (sess=None, port=60006)
Close TensorFlow session, TensorBoard and Nvidia-process if available.
Parameters sess : a session instance of TensorFlow
TensorFlow session

tb_port : an integer

TensorBoard port you want to close, 6006 as default.

¥T# TensorBoard
tensorlayer.ops.open_tb (logdir="/tmp/tensorflow’, port=6006)
Open Tensorboard.
Parameters logdir : a string
Directory where your tensorboard logs are saved
port : an integer

TensorBoard port you want to open, 6006 is tensorboard default
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fHEx placeholder

tensorlayer.ops.clear_all (printable=True)
Clears all the placeholder variables of keep prob, including keeping probabilities of all dropout, denoising,
dropconnect etc.

Parameters printable : boolean

If True, print all deleted variables.

2.10.2 GPU Fit & K%k

tensorlayer.ops.set_gpu_fraction (sess=None, gpu_fraction=0.3)
Set the GPU memory fraction for the application.

Parameters sess : a session instance of TensorFlow
TensorFlow session
gpu_fraction : a float

Fraction of GPU memory, (0 ~ 1]

References

¢ TensorFlow using GPU
2.10.3 WL H &R

21 print

tensorlayer.ops.disable_print ()
Disable console output, suppress_stdout is recommended.

Examples

>>> print ("You can see me")
>>> tl.ops.disable_print ()

>>> print (" You can't see me")
>>> tl.ops.enable_print ()

>>> print ("You can see me")

Y print

tensorlayer.ops.enable_print ()
Enable console output, suppress_stdout is recommended.

Examples

* see tl.ops.disable_print()
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w25 1 print

tensorlayer.ops.suppress_stdout (*args, **kwds)
Temporarily disable console output.

References

¢ stackoverflow

Examples

>>> print ("You can see me")
>>> with tl.ops.suppress_stdout () :
>>> print ("You can't see me")
>>> print ("You can see me")

2.10.4 Site packages 15 5.

tensorlayer.ops.get_site_packages_directory ()
Print and return the site-packages directory.

Examples

’>>> loc = tl.ops.get_site_packages_directory ()

2.10.5 HREH

tensorlayer.ops.empty trash(()
Empty trash folder.

2.11 API - B0iE PR3
T RA]aet R EF TensorLayer A @I VE 4, Bl T&me/ MUBOE R E R E, FLBA TS0 P B# 5 H Tensor-

Flow'E /7 IpREL, LW tf.nn. relu,tf.nn.relub,tf.nn.elu,tf.nn.softplus,tf.nn.softsign
4% . H ZTensorFlow'E J7ITE AU E X HL.

2.11.1 HE L BIE R AL

TETensorLayer T 0ll3& F %€ BT BREE H H 22 -
TNHEAE] TR T BRI AR o 3T EINE AR R R, ARFEZEHE TensorFlow Y API -

def double_activation (x):
return x * 2
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identity(X[, name]) The identity activation function, Shortcut is 1inear.

ramp([x, v_min, v_max, name]) The ramp activation function.

leaky_relu([x, alpha, name]) The LeakyReLU, Shortcutis 1relu.

swish(X[, name]) The Swish function, see Swish: a Self-Gated Activation
Function.

pixel_wise_softmax(output[, name]) Return the softmax outputs of images, every pixels have

multiple label, the sum of a pixel is 1.

2.11.2 Identity

tensorlayer.activation.identity (x, name=None)
The identity activation function, Shortcut is 1inear.

Parameters x : a tensor input
input(s)

Returns A Tensor with the same type as x.

2.11.3 Ramp

tensorlayer.activation.ramp (x=None, v_min=0, v_max=1, name=None)
The ramp activation function.

Parameters x : a tensor input

input(s)
v_min : float

if input(s) smaller than v_min, change inputs to v_min
v_max : float

if input(s) greater than v_max, change inputs to v_max
name : a string or None

An optional name to attach to this activation function.

Returns A Tensor with the same type as x.

2.11.4 Leaky Relu
tensorlayer.activation.leaky_relu (x=None, alpha=0.1, name="lrelu’)
The LeakyReLU, Shortcutis 1relu.
Modified version of ReL.U, introducing a nonzero gradient for negative input.
Parameters x : A Tensor with type float, double, int32, int64, uint§,
intl6, or int§.
alpha : float. slope.
name : a string or None

An optional name to attach to this activation function.
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References

* Rectifier Nonlinearities Improve Neural Network Acoustic Models, Maas et al. (2013)

Examples

>>> network = tl.layers.Denselayer (network, n_units=100, name = 'dense_lrelu',
act= lambda x : tl.act.lrelu(x, 0.2))

2.11.5 Swish
tensorlayer.activation.swish (x, name="swish’)
The Swish function, see Swish: a Self-Gated Activation Function.
Parameters x : a tensor input
input(s)

Returns A Tensor with the same type as x.
2.11.6 Pixel-wise Softmax
tensorlayer.activation.pixel_wise_softmax (output, name="pixel_wise_softmax’)

Return the softmax outputs of images, every pixels have multiple label, the sum of a pixel is 1. Usually be used
for image segmentation.

Parameters output : tensor
* For 2d image, 4D tensor [batch_size, height, weight, channel], channel >= 2.

* For 3d image, SD tensor [batch_size, depth, height, weight, channel], channel >= 2.

References

o tf.reverse

Examples

>>> outputs = pixel_wise_softmax (network.outputs)
>>> dice_loss = 1 - dice_coe(outputs, y_, epsilon=le-5)

2.11.7 HEZSEHBIE R
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2.12 API - 3=

SRS Bisessions F 7712, 155 % mnistf] 1 -

TaskSpecDef([type, index, trial, ps_hosts, ...]) Specification for the distributed task with the job name,
index of the task, the parameter servers and the worker
servers.

TaskSpec() Returns the a TaskSpecDef based on the environment
variables for distributed training.

DistributedSession([task_spec, ...]) Creates a distributed session.

2.12.1 a4k

TaskSpecDef

tensorlayer.distributed.TaskSpecDef (type="master’, index=0, trial=None, ps_hosts=None,

worker_hosts=None, master=None)
Specification for the distributed task with the job name, index of the task, the parameter servers and the

worker servers. If you want to use the last worker for continuous evaluation you can call the method
user_last_worker_as_evaluator which returns a new TaskSpecDef object without the last worker in the clus-
ter specification.

Parameters type : A string with the job name, it will be master, worker or ps.

index : The zero-based index of the task. Distributed training jobs will have a single
master task, one or more parameter servers, and one or more workers.

trial : The identifier of the trial being run.

ps_hosts : A string with a coma separate list of hosts for the parameter servers
or a list of hosts.

worker_hosts : A string with a coma separate list of hosts for the worker servers
or a list of hosts.

master : A string with the master hosts

Notes

master might not be included in TF_CONFIG and can be None. The shard_index is adjusted in any case to
assign 0 to master and >= 1 to workers. This implementation doesn’t support sparse arrays in the 7F_CONFIG
variable as the official TensorFlow documentation shows, as it is not a supported by the json definition.

References
* ML-engine trainer considerations

Create TaskSpecDef from environment variables

tensorlayer.distributed.TaskSpec ()
Returns the a TaskSpecDef based on the environment variables for distributed training.
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References

* ML-engine trainer considerations
¢ TensorPort Distributed Computing
Distributed Session object

tensorlayer.distributed.DistributedSession (task_spec=None,
point_dir=None,

check-
scaffold=None,

hooks=None, chief_only_hooks=None,

save_checkpoint_secs=600,

save_summaries_steps=<object
save_summaries_secs=<object

object>,
object>,

config=None, stop_grace_period_secs=120,

log_step_count_steps=100)

Creates a distributed session. It calls MonitoredTrainingSession to create a MonitoredSession for dis-

tributed training.

Parameters task_spec : TaskSpecDef. The task spec definition from TaskSpec()

checkpoint_dir : A string. Optional path to a directory where to restore
variables.
scaffold : A Scaffold used for gathering or building supportive ops. If
not specified, a default one is created. It’s used to finalize the graph.
hooks : Optional list of SessionRunHook objects.
chief_only_hooks : list of SessionRunHook objects. Activate these hooks if

is_chief==True, ignore otherwise.

save_checkpoint_secs : The frequency, in seconds, that a checkpoint is saved

using a default checkpoint saver. If save_checkpoint_secs is set to None, then the default

checkpoint saver isn’t used.

save_summaries_steps : The frequency, in number of global steps, that the

summaries are written to disk using a default summary saver.

If both

save_summaries_steps and save_summaries_secs are set to None, then the default sum-

mary saver isn’t used. Default 100.

save_summaries_secs : The frequency, in secs, that the summaries are written

to disk using a default summary saver. If both save_summaries_steps and
save_summaries_secs are set to None, then the default summary saver isn’t used. De-

fault not enabled.

config : an instance of ¢f. ConfigProto proto used to configure the session.
It’s the config argument of constructor of tf.Session.

stop_grace_period_secs : Number of seconds given to threads to stop after
close() has been called.

log_step_count_steps : The frequency, in number of global steps, that the

global step/sec is logged.
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References

* MonitoredTrainingSession

Examples

A simple example for distributed training where all the workers use the same dataset:

>>> task_spec = TaskSpec()

>>> with tf.device (task_spec.device_fn()):

>>> tensors = create_graph()

>>> with tl.DistributedSession (task_spec=task_spec,

. checkpoint_dir="'/tmp/ckpt') as session:
>>> while not session.should_stop():

>>> session.run (tensors)

An example where the dataset is shared among the workers (see https://www.tensorflow.org/programmers_
guide/datasets):

>>> task_spec = TaskSpec|()

>>> # dataset is a :class: tf.data.Dataset’ with the raw data

>>> dataset = create_dataset ()

>>> if task_spec is not None:

>>> dataset = dataset.shard(task_spec.num_workers, task_spec.shard_index)
>>> # shuffle or apply a map function to the new sharded dataset, for example:
>>> dataset = dataset.shuffle(buffer_size=10000)

>>> dataset = dataset.batch (batch_size)

>>> dataset = dataset.repeat (num_epochs)

>>> # create the iterator for the dataset and the input tensor

>>> iterator = dataset.make_one_shot_iterator ()

>>> next_element = iterator.get_next ()
>>> with tf.device (task_spec.device_£fn()):
>>> # next_element is the input for the graph
>>> tensors = create_graph (next_element)
>>> with tl.DistributedSession (task_spec=task_spec,
. checkpoint_dir="'/tmp/ckpt') as session:
>>> while not session.should_stop():
>>> session.run (tensors)

Data sharding

FAHELEIRE S FREZHR, BWBG—DIERS S L, MAZEENBUIRREI AR RS S L -
TensorFlow >= 1.4 $#2fit T —L#5H2K  (helper classes) L HFFEHE 53 X ThAE (data sharding) : Datasets

EREENZE, EEEDION, BIEfTilEREE, X B T shards I % H )52 AL

from tensorflow.contrib.data import TextLineDataset
from tensorflow.contrib.data import Dataset

task_spec = TaskSpec()
files_dataset = Dataset.list_files(files_pattern)

dataset = TextLineDataset (files_dataset)
dataset = dataset.map (your_python_map_function, num_threads=4)
if task_spec is not None:
dataset = dataset.shard(task_spec.num_workers, task_spec.shard_index)

(continues on next page)
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dataset = dataset.shuffle(buffer_size)
dataset = dataset.batch (batch_size)

dataset = dataset.repeat (num_epochs)
iterator = dataset.make_one_shot_iterator ()
next_element = iterator.get_next ()
with tf.device (task_spec.device_fn()):
tensors = create_graph (next_element)
with tl.DistributedSession (task_spec=task_spec,
checkpoint_dir="'/tmp/ckpt') as session:

while not session.should_stop():
session.run (tensors)

Logging

FATAT LA P task_speckt F k5525 (master server) fil H A& 105%:

while not session.should_stop() :
should_log = task_spec.is_master () and your_conditions
if should_log:

results = session.run(tensors_with_log_info)
logging.info(...)

else:
results = session.run(tensors)

Continuous evaluation

BATAT LUFERE A — 5 7RSS ES (worker) —E X ERAF N34T checkpoint A :

import tensorflow as tf
from tensorflow.python.training import session_run_hook
from tensorflow.python.training.monitored session import SingularMonitoredSession

class Evaluator (session_run_hook.SessionRunHook) :
def _ _init__ (self, checkpoints_path, output_path):
self.checkpoints_path = checkpoints_path
self.summary_writer = tf.summary.FileWriter (output_path)
self.lastest_checkpoint = "'

def after_create_session(self, session, coord):
checkpoint = tf.train.latest_checkpoint (self.checkpoints_path)
# wait until a new check point is available
while self.lastest_checkpoint == checkpoint:
time.sleep(30)
checkpoint = tf.train.latest_checkpoint (self.checkpoints_path)
self.saver.restore(session, checkpoint)
self.lastest_checkpoint = checkpoint

def end(self, session):
super (Evaluator, self).end(session)
# save summaries
step = int (self.lastest_checkpoint.split('-")[-1])
self.summary_writer.add_summary (self.summary, step)

(continues on next page)
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(B2 ET)
def _create_graph():
# your code to create the graph with the dataset
def run_evaluation() :
with tf.Graph() .as_default():
summary_tensors = create_graph()
self.saver = tf.train.Saver (var_list=tf_variables.trainable_variables())
hooks = self.create_hooks ()

hooks.append(self)
if self.max_time_secs and self.max_time_secs > 0O:
hooks.append (StopAtTimeHook (self.max_time_secs))
# this evaluation runs indefinitely, until the process is killed
while True:
with SingularMonitoredSession (hooks=[self]) as session:
try:
while not sess.should_stop():
self.summary = session.run(summary_tensors)
except OutOfRangeError:
pass
# end of evaluation

task_spec = TaskSpec() .user_last_worker_as_evaluator ()
if task_spec.is_evaluator():
Evaluator () .run_evaluation ()
else:
# run normal training

2.12.2 Session Hooks

TensorFlow$2 fit T —2£E Session Hooks X sessionsfil#(E, A TAEX BN B £ Ahelpersf SCELH 22 (1) #1 #
k.

Stop after maximum time

tensorlayer.distributed.StopAtTimeHook (time_running)
Hook that requests stop after a specified time.

Parameters time_running: Maximum time running in seconds
Initialize network with checkpoint

tensorlayer.distributed.LoadCheckpoint (saver, checkpoint)
Hook that loads a checkpoint after the session is created.

>>> from tensorflow.python.ops import variables as tf_variables
>>> from tensorflow.python.training.monitored_session import
—SingularMonitoredSession

>>>

>>> tensors = create_graph ()

>>> saver = tf.train.Saver (var_list=tf_ variables.trainable_variables())
>>> checkpoint_hook = LoadCheckpoint (saver, my_checkpoint_file)

>>> with tf.SingularMonitoredSession (hooks=[checkpoint_hook]) as session:

(continues on next page)
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>>>
>>>

while not session.should_stop():
session.run (tensors)
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3.1 CLI - 2115 H

The tensorlayer.cli module provides a command-line tool for some common tasks.

3.1.1 tl train

(Alpha release - usage might change later)

The tensorlayer.cli.train module provides the t1 train subcommand. It helps the user bootstrap a Tensor-
Flow/TensorLayer program for distributed training using multiple GPU cards or CPUs on a computer.

You need to first setup the CUDA_VISIBLE_DEVICES to tell t1 train which GPUs are available. If the
CUDA_VISIBLE_DEVICES is not given, t1 train would try best to discover all available GPUs.

In distribute training, each TensorFlow program needs a TF_CONFIG environment variable to describe the cluster. It
also needs a master daemon to monitor all trainers. t1 train is responsible for automatically managing these two
tasks.

Usage

tl train [-h] [-p NUM_PSS] [-c CPU_TRAINERS] <file> [args [args ...]]

# example of using GPU 0 and 1 for training mnist
CUDA_VISIBLE_DEVICES="0,1"
tl train example/tutorial_mnist_distributed.py

# example of using CPU trainers for inception v3
tl train -c 16 example/tutorial_imagenet_inceptionV3_distributed.py

(continues on next page)
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# example of using GPU trainers for inception v3 with customized arguments
# as CUDA_VISIBLE_DEVICES is not given, tl would try to discover all available GPUs
tl train example/tutorial_imagenet_inceptionV3_distributed.py —-- —--batch_size 16

Parameters

e file: python file path.
* NUM_PSS : The number of parameter servers.
e CPU_TRAINERS: The number of CPU trainers.
It is recommended that NUM_PSS + CPU_TRAINERS <= cpu count

* args: Any parameter after —— would be passed to the python program.

Notes

A parallel training program would require multiple parameter servers to help parallel trainers to exchange intermediate
gradients. The best number of parameter servers is often proportional to the size of your model as well as the number
of CPUs available. You can control the number of parameter servers using the —p parameter.

If you have a single computer with massive CPUs, you can use the —c parameter to enable CPU-only parallel training.
The reason we are not supporting GPU-CPU co-training is because GPU and CPU are running at different speeds.
Using them together in training would incur stragglers.
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tensorlayer

tensorlayer.
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tensorlayer.
tensorlayer.
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tensorlayer.
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.rein, 175

tensorlayer

tensorlayer.
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activation, 200
cli, 209

cost, 114
distributed, 203
files, 177
iterate, 152
layers, 41

nlp, 161

ops, 198
prepro, 121

utils, 156
visualize, 193
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A

absolute_difference_error() (£ tensorlayer.cost R,
117
adjust_hue() (f£ tensorlayer.prepro & H), 134
advanced_indexing_op() (fF tensorlayer.layers B,
90
apply_transform() (7£ tensorlayer.prepro HHtH), 138
array_to_img() (7E tensorlayer.prepro FE A1), 140
assign_params() (7 tensorlayer.files FHH), 187
AtrousConv1dLayer() (fF tensorlayer.layers L, 66
AtrousConv2dLayer (tensorlayer.layers ' {2K), 67
AttentionSeq2Seq (tensorlayer.layers 7)), 102
AverageEmbeddingInputlayer (tensorlayer.layers 7 Y]

%), 51
B

basic_tokenizer() (£ tensorlayer.nlp #ER A1), 172
BasicConvLSTMCell (tensorlayer.layers 1 H2), 88
batch_transformer() (7£ tensorlayer.layers #E /1), 75
BatchNormLayer (tensorlayer.layers F1 %), 79
BiDynamicRNNLayer (tensorlayer.layers 1 f]3), 97
binary_cross_entropy() (7£ tensorlayer.cost IR H), 116
binary_dilation() (7£ tensorlayer.prepro fHELH), 141
binary_erosion() (7E tensorlayer.prepro fIRH), 141
BiRNNLayer (tensorlayer.layers H i2K), 86
brightness() (7E tensorlayer.prepro f3RH), 133
brightness_multi() (7£ tensorlayer.prepro f3RH), 133
build_reverse_dictionary() (7£ tensorlayer.nlp &k H1),
169
build_vocab() (£ tensorlayer.nlp FIRH), 168
build_words_dataset() (£F tensorlayer.nlp B, 169

C

channel_shift() (7£ tensorlayer.prepro f&IH), 137

channel_shift multi() (£ tensorlayer.prepro BB ),
137

choice_action_by_probs() (£ tensorlayer.rein &t /),
176

class_balancing_oversample() (7£ tensorlayer.utils &
H), 160
clear_all() (7 tensorlayer.ops 1), 199
clear_layers_name() (7E tensorlayer.layers F3R ), 111
CNN2d() (¥£ tensorlayer.visualize #ERH), 195
ConcatLayer (tensorlayer.layers ' H2K), 105
Conv1d() (7 tensorlayer.layers fIRHT), 68
ConvldLayer (tensorlayer.layers Hf2K), 57
Conv2d() (7 tensorlayer.layers fEELH), 69
Conv2dLayer (tensorlayer.layers HH2), 58
Conv3dLayer (tensorlayer.layers FH2%), 62
ConvLSTMLayer (tensorlayer.layers 1 [2%), 89
ConvRNNCell (tensorlayer.layers HHJ2K), 88
cosine_similarity() (£ tensorlayer.cost FEtH1), 120
create_vocab() (7£ tensorlayer.nlp #EIRH), 166
create_vocabulary() (fF tensorlayer.nlp BB, 172
crop() (7 tensorlayer.prepro 1B H), 126
crop_multi() (£ tensorlayer.prepro F&HH), 126
cross_entropy() (££ tensorlayer.cost L H), 115
cross_entropy_reward_loss() (7 tensorlayer.rein 1% £
H), 175
cross_entropy_seq() (7E tensorlayer.cost F3RH1), 119
cross_entropy_seq_with_mask() (fF tensorlayer.cost i)

B, 119
D

data_to_token_ids() (£ tensorlayer.nlp FERH1), 174
DeConv2d() (£ tensorlayer.layers #23RH), 69
DeConv2dLayer (tensorlayer.layers H fJ2), 60
DeConv3d (tensorlayer.layers F1 /%), 70
DeConv3dLayer (tensorlayer.layers ), 63
DeformableConv2dLayer (tensorlayer.layers 1 [fJ2K), 65
del_file() (7£ tensorlayer.files F3RH), 190
del_folder() (£ tensorlayer.files f3RH1), 190
DenseLayer (tensorlayer.layers FH3), 52
DepthwiseConv2d (tensorlayer.layers F2), 71
dice_coe() (7 tensorlayer.cost FERH1), 117
dice_hard_coe() (7 tensorlayer.cost /1), 118
dict_to_one() (1 tensorlayer.utils A7), 161
dilation() (£ tensorlayer.prepro /), 141
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disable_print() (F tensorlayer.ops B, 199

discount_episode_rewards() (£ tensorlayer.rein Rt H),
175

DistributedSession() (7£ tensorlayer.distributed F 3R H),
204

download_file_from_google_drive() (Yj? tensorlayer.files
B A, 185

DownSampling2dLayer (tensorlayer.layers H1 %), 64

draw_boxes_and_labels_to_image() (?':E tensor-
layer.visualize fHELH), 194

drop() (#£ tensorlayer.prepro HER A1), 137

DropconnectDenseLayer (tensorlayer.layers H3%), 56

DropoutLayer (tensorlayer.layers ' {2K), 54

DynamicRNNLayer (tensorlayer.layers H f2K), 92, 95

E

elastic_transform() (7£ tensorlayer.prepro f3RH), 131
elastic_transform_multi() (£ tensorlayer.prepro &t /),
132
ElementwiseLayer (tensorlayer.layers FH)3), 106
EmbeddingInputlayer (tensorlayer.layers H7HJ2), 49
empty_trash() (7£ tensorlayer.ops F&EH), 200
enable_print() (7£ tensorlayer.ops #HH), 199
erosion() (£ tensorlayer.prepro & H), 141
evaluation() (7E tensorlayer.utils fH), 159
exists_or_mkdir() (7 tensorlayer.files ), 191
exit_tf() (£ tensorlayer.ops HEH), 198
ExpandDimsLayer (tensorlayer.layers 7 F3%), 107

F

featurewise_norm() (¥£ tensorlayer.prepro ), 137
file_exists() (7 tensorlayer.files fEH), 190
find_contours() (7 tensorlayer.prepro f3RH), 140
fit() (7 tensorlayer.utils 3R ), 156

flatten_list() (7E tensorlayer.utils 5t H), 161
flatten_reshape() (£ tensorlayer.layers fEHH), 111
FlattenLayer (tensorlayer.layers 1 [2%), 102
flip_axis() (£ tensorlayer.prepro ), 127
flip_axis_multi() (Z£ tensorlayer.prepro /1), 127
folder_exists() (7£ tensorlayer.files FEE A7), 190
frame() (7£ tensorlayer.visualize TR H), 196

G

GaussianNoiseLayer (tensorlayer.layers 1 )3£), 55

generate_skip_gram_batch() (£ tensorlayer.nlp & H),
162

get_layers_with_name() (ff tensorlayer.layers B,
44

get_random_int() (¥£ tensorlayer.utils F&HH), 160

get_site_packages_directory() (¥ tensorlayer.ops 1% £
H1), 200

get_variables_with_name() (i’f tensorlayer.layers 15
o, 44

H

hsv_to_rgb() (7 tensorlayer.prepro f&HH), 134

identity() (£ tensorlayer.activation fEEH), 201
illumination() (7£ tensorlayer.prepro f&HLH), 133
images2d() (7 tensorlayer.visualize fH3H), 196
imresize() (£ tensorlayer.prepro B, 135
initialize_global_variables() (£ tensorlayer.layers 1%
#), 45
initialize_rnn_state() (7£ tensorlayer.layers /), 112
initialize_vocabulary() (7£ tensorlayer.nlp #HELH), 173
InputLayer (tensorlayer.layers ' H2K), 46
InstanceNormLayer (tensorlayer.layers 7 {J28), 80
iou_coe() (£ tensorlayer.cost TERH), 118

L

LambdaLayer (tensorlayer.layers F3%), 104

Layer (tensorlayer.layers HHJ2K), 46

LayerNormLayer (tensorlayer.layers F[2), 81

leaky_relu() (£ tensorlayer.activation f3RH), 201

li_regularizer() (7E tensorlayer.cost fH), 120

list_remove_repeat() (7£ tensorlayer.layers fEIRH1), 112

list_string_to_dict() (7 tensorlayer.utils FEH1), 161

lo_regularizer() (7£ tensorlayer.cost 2 H), 120

load_and_assign_npz() (fF tensorlayer.files PR, 187

load_and_assign_npz_dict() (fF tensorlayer.files EAREN
H), 188

load_celebA_dataset() (7E tensorlayer.files #HELH), 183

load_cifar10_dataset() (7£ tensorlayer.files fERH), 179

load_ckpt() (7£ tensorlayer.files fHELH), 188

load_cyclegan_dataset() (7 tensorlayer.files 1% £t H),
183

load_file_list() (E tensorlayer.files L H), 190

load_flickrIM_dataset() (¥F tensorlayer.files T H),
182

load_flickr25k_dataset() (£ tensorlayer.files & £ H),
182

load_folder_list() (£ tensorlayer.files #&ERH), 191

load_imdb_dataset() (£ tensorlayer.files FE H1), 181

load_matt_mahoney_text8_dataset() (fF tensorlayer.files
BB, 180

load_mnist_dataset() (£ tensorlayer.files fH), 179

load_nietzsche_dataset() (7£ tensorlayer.files 1% 3 H),
181

load_npy_to_any() (7 tensorlayer.files HHH), 189

load_npz() (£ tensorlayer.files L H), 186

load_ptb_dataset() (fF tensorlayer.files B, 180

load_voc_dataset() (7 tensorlayer.files FHH), 183

load_wmt_en_fr_dataset() (7£ tensorlayer.files 3R H),
181

LoadCheckpoint() (7£ tensorlayer.distributed & 3 H7),
207
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LocalResponseNormLayer (tensorlayer.layers 7 Y %),
80
log_weight() (£ tensorlayer.rein F&EHH), 176

M

maxnorm_i_regularizer() (7£ tensorlayer.cost & H1),
121
maxnorm_o_regularizer() (F tensorlayer.cost BB ),
121
maxnorm_regularizer() (7E tensorlayer.cost 1EH), 120
MaxPool 1d() (7£ tensorlayer.layers f23RH), 76
MaxPool2d() (7£ tensorlayer.layers fIR A1), 77
MaxPool3d() (7£ tensorlayer.layers f&IRH), 78
maybe_download_and_extract() (Yf tensorlayer.files i)
), 191
mean_squared_error() (£ tensorlayer.cost A, 116
MeanPool 1d() (£ tensorlayer.layers fHEH), 77
MeanPool2d() (7 tensorlayer.layers f5LH), 77
MeanPool3d() (£ tensorlayer.layers f5LH), 78
merge_networks() (7£ tensorlayer.layers F3RH), 112
minibatches() (£ tensorlayer.iterate fEH), 152
moses_multi_bleu() (¥£ tensorlayer.nlp FEERH), 174
MultiplexerLayer (tensorlayer.layers HHJ2), 110

N

natural_keys() (7 tensorlayer.files fELH), 192

normalized_mean_square_error() (%E tensorlayer.cost i)
B, 116

npz_to_W_pdf() (£ tensorlayer.files #3RH1), 192

O

obj_box_coord_centroid_to_upleft()
layer.prepro fHHT), 145
obj_box_coord_centroid_to_upleft_butright() (E tensor-
layer.prepro FIRH), 145
obj_box_coord_rescale() (7£ tensorlayer.prepro 5 H),
144
obj_box_coord_scale_to_pixelunit()
layer.prepro FEERHT), 144
obj_box_coord_upleft_butright_to_centroid() (£ tensor-
layer.prepro FIRHY), 145
obj_box_coord_upleft_to_centroid() (ff
layer.prepro FEERHY), 145
obj_box_coords_rescale() (£ tensorlayer.prepro 1% Ht
H), 144
obj_box_crop() (£ tensorlayer.prepro & H1), 147
obj_box_imresize() (7£ tensorlayer.prepro fIRH), 146
obj_box_left_right_flip() (7 tensorlayer.prepro /),
145
obj_box_shift() (£ tensorlayer.prepro HE /1), 148
obj_box_zoom() (£ tensorlayer.prepro fERH1), 148
OneHotInputLayer (tensorlayer.layers H43%), 46
open_tb() (fF tensorlayer.ops L, 198

(£

tensor-

tensor-

(£

tensor-

P

pad_sequences() (£ tensorlayer.prepro f&ERH), 149

PadLayer (tensorlayer.layers HHJ2K), 76

parse_darknet_ann_list_to_cls_box() (fF
layer.prepro fHHT), 145

parse_darknet_ann_str_to_list() (Y'f: tensorlayer.prepro T
By, 145

PeekySeq2Seq (tensorlayer.layers F1f3%), 102

pixel_value_scale() (7£ tensorlayer.prepro FE /1), 136

pixel_wise_softmax() (7£ tensorlayer.activation 1 H7),
202

PoolLayer (tensorlayer.layers F[3%), 75

predict() (£ tensorlayer.utils A7), 159

PReluLayer (tensorlayer.layers H f]2), 109

print_all_variables() (£ tensorlayer.layers fEELH), 45

process_sentence() (fF tensorlayer.nlp B, 165

process_sequences() (7E tensorlayer.prepro F3RH), 150

projective_transform_by_points() (¥£ tensorlayer.prepro
BB, 139

pt2map() (7£ tensorlayer.prepro #HHH), 141

ptb_iterator() (£ tensorlayer.iterate fEELH), 155

R

ramp() (fF tensorlayer.activation B, 201
read_analogies_file() (7 tensorlayer.nlp fELH), 167
read_file() (7E tensorlayer.files FEEH), 190
read_image() (7 tensorlayer.visualize L H), 193
read_images() (7£ tensorlayer.visualize #3RH), 193
read_words() (£ tensorlayer.nlp BB, 167
ReconLayer (tensorlayer.layers 1 )2K), 53
remove_pad_sequences() (7£ tensorlayer.prepro F<3RH1),
149
ReshapeLayer (tensorlayer.layers Hf28), 103
retrieve_seq_length_op() (7£ tensorlayer.layers FH H7),
91
retrieve_seq_length_op2() (£ tensorlayer.layers 1% 3
#), 92
retrieve_seq_length_op3() (£ tensorlayer.layers 1% 3
#), 92
rgb_to_hsv() (£ tensorlayer.prepro L H), 134
RNNLayer (tensorlayer.layers 1 {J2K), 83
ROIPoolingLayer (tensorlayer.layers 1 [2K), 81
rotation() (£ tensorlayer.prepro fEHLH), 125
rotation_multi() (£ tensorlayer.prepro fEHH), 126

S

sample() (7E tensorlayer.nlp L H), 163

sample_top() (£ tensorlayer.nlp 1 H), 164
samplewise_norm() (£ tensorlayer.prepro & H), 136
save_any_to_npy() (F tensorlayer.files FREERL ), 189
save_ckpt() (7 tensorlayer.files FRHH), 188
save_image() (7£ tensorlayer.visualize £ A1), 193
save_images() (7£ tensorlayer.visualize FER A7), 194

tensor-
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save_npz() (fF tensorlayer.files B, 185
save_npz_dict() (£ tensorlayer.files ), 188
save_vocab() (7 tensorlayer.nlp #3RH1), 170
sentence_to_token_ids() (7 tensorlayer.nlp HER A7), 173
Seq2Seq (tensorlayer.layers F1*2K), 99
seq_minibatches() (F tensorlayer.iterate L, 153
seq_minibatches2() (7E tensorlayer.iterate FER A7), 154
sequences_add_end_id() (7E tensorlayer.prepro H IR HT),
151
sequences_add_end_id_after_pad() (fF
layer.prepro fERH), 151
sequences_add_start_id() (fF tensorlayer.prepro A,
150
sequences_get_mask() (£ tensorlayer.prepro L ),
151
set_gpu_fraction() (fF tensorlayer.ops RHA), 199
set_name_reuse() (£F tensorlayer.layers FREBRL ), 45
shear() (7£ tensorlayer.prepro L H), 128
shear2() (7E tensorlayer.prepro HHH), 129
shear_multi() (£ tensorlayer.prepro ), 129
shear_multi2() (7 tensorlayer.prepro fEELH), 130
shift() (£ tensorlayer.prepro fERH), 127
shift_multi() (£ tensorlayer.prepro fELH), 128
sigmoid_cross_entropy() (7£ tensorlayer.cost & 5 H),
116
simple_read_words() (fF tensorlayer.nlp ), 167
SimpleVocabulary (tensorlayer.nlp HHJ2K), 164
SlimNetsLayer (tensorlayer.layers HfJ28), 108
SpatialTransformer2dAffineLayer (tensorlayer.layers
HI2K), 73
StackLayer (tensorlayer.layers HHJ2E), 108
StopAtTimeHook() (#£ tensorlayer.distributed 1% 3t H),
207
SubpixelConv1d() (7 tensorlayer.layers F3RH), 72
SubpixelConv2d() (£ tensorlayer.layers FHH), 72
suppress_stdout() (£ tensorlayer.ops FEH1), 200
swirl() (£ tensorlayer.prepro fEELH), 130
swirl_multi() (£ tensorlayer.prepro ), 131
swish() (7£ tensorlayer.activation 2 H), 202

T

target_mask_op() (1 tensorlayer.layers fELH), 92
TaskSpec() (7£ tensorlayer.distributed B H), 203
TaskSpecDef() (7 tensorlayer.distributed #23RH), 203
tensorlayer.activation (fR), 200

tensorlayer.cli (<3R), 209

tensorlayer.cli.train (BEH), 209

tensorlayer.cost (153, 114

tensorlayer.distributed (f3), 203

tensorlayer.files (54, 177

tensorlayer.iterate (t3R), 152

tensorlayer.layers (BEH), 41

tensorlayer.nlp (f&4t), 161

tensorlayer.ops (&), 198

tensor-

tensorlayer.prepro (f54), 121

tensorlayer.rein (t54), 175

tensorlayer.utils (F3R), 156

tensorlayer.visualize (f&3), 193

test() (7E tensorlayer.utils fEELH), 158

threading_data() (7 tensorlayer.prepro fEH), 124

TileLayer (tensorlayer.layers 1 %)2K), 107

TimeDistributedLayer (tensorlayer.layers F[2K), 82

transform_matrix_offset_center() (¥£ tensorlayer.prepro
R, 138

transformer() (£F tensorlayer.layers B, 74

TransposeLayer (tensorlayer.layers Hf3R), 104

tsne_embedding() (7E tensorlayer.visualize #ELH), 197

U

UnStackLayer() (£ tensorlayer.layers FHtH), 108
UpSampling2dLayer (tensorlayer.layers ' [\13%), 64

\Y

Vocabulary (tensorlayer.nlp HHJ2E), 164

W

WO (fF tensorlayer.visualize L, 195
Word2vecEmbeddingInputlayer (tensorlayer.layers 7 ']

%), 47
word_ids_to_words() (£f tensorlayer.nlp L), 171
words_to_word_ids() (£ tensorlayer.nlp HH), 171

Z

zoom() (£ tensorlayer.prepro & H), 132
zoom_multi() (7E tensorlayer.prepro FREERLE, 133
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