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PixHackéédaeOgaeicedsad GaeOsczcadZazl

CW éazeUtéSLedzeUNaaliijN¢zee L 587 cd 7
CCWéAE=UiéS1.edzeUNal iijNeSIeL¥aZ ¢d 2

esleDRiijZ6TZettcZDe08cz£aSNaZ 7z 1iijNEC; dijZafije Gt etaécdarscE 72 eiijNa LU AR yeéGma A

COUNTER-CLOCKWISE ROTATION

USE PUSHER FROPELLER USE NORMAL PROPELLER

@ CLOCKWISE ROTATION

azzejtéedeaNazi:

QUAD + QUAD X
e£7csmHadN 21Tz diiijNaz TerséEme; 6XadNzlaaijR
2.2 éjraziiaRLatNaEéaijReszcz§6Emcio

6¢de0gcZDTelem22083REE§ORaspberryPIcZDUARTEAZe£G3-pin twisted ca-
blee£dzO&iijNRaspberryPLijOXBee(elJiéazcZ66GG¢TIXBee pro  s1)éAZe£GUSB  ca-

blecZye£daACiyzazEai£ayL e AEC ad §emiayyéAZiLqiijNéazeNL ¢EgizéiyjNeméétd e£ZeaNéEmc;6iAC

RaspberryPléEmcij6aRCeAC

1. 22aSe0Saet ¢ eSmajlJcszcz§(asi:@lInéazcZ66GGeTiayeaelLaZ: ajécTNéiccZDUbuntu

MATE 16.04 for RaspberryPI 3BiijNaEtaz0¢ZD0SéEnc; 6 UzeesTaRreCiaymaRN)
1) SDimaziijaijRaNUe;f4zGSD Formatter 4.0 for SD/SDHC/SDXC
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USE QUAD X INSTEAD

QUAD H

2) ¢s2¢28¢THACR2UGHzGAIUbuntu mateadY¢;SiyhayNe; iijNAEZAESSDimacZDe; fzGWin32
Disk Imager

3) 6L ecExSmi;Ueszez82UtiijNaN; 6AL dijAel)2eGHakIcZz4; TaAC (86d¢OFauto-login)

4) =Smi;llcszcz846L e¢E46N 2l RizeaRGiijNayNe; 2 UGelicijUe; SaZigeditiijNaeUzi; £aROcimae Zt =
sudo apt install gedit

. afEUARTaRfcTidyzcommunication interfaceaAC

1) sudo gedit /boot/cmdline.text

2) ALA6Zd ermiREAAY console=serial0,1152004AZ4£iamY 42G6AAGG7aAC  ##H#H# 3.
i£62TZUARTEEmC; 6iijNAEséUmeSicL ZiijLasl:matecszcz§é2Yesd eSicL Zimic TIUARTiIL

3) sudo gedit /boot/config.txt

4) @£62Tzinit_uart_clock to 16MHziz&3REinit_uart_baudrate to
9216004zG3L46Zd ermaREAL méiccZDasié Gl cligaRu#aACiijLasl:é¢deOgTelem2aesécl 2¢0Gizee A

5) aDleUG=IlayNéicetzal 1emiREAAY core_freq = 2504A7

6) alllzUGzlIayNéicetzat aemiREAAY dtoverlay=pi3-disable-
btaAAZi£1imYaziéAAAGE

7) sudo systemctl disable hciuart sudo reboot

éGmaARFAROUARTéEmc; 686Nz LR



4, aoLeéEPythonaNEaSNLinuxaNEAACiijLeesi:matecszcz§eGlayepython
2.7¢OracCiijL
1) sudo apt install python-pip python-dev sudo pip install pip dronekit xbee numpy gps
pyzmq —upgrade

2) sudo apt install python-serial
5. aijAaRrsshaAC

1) sudo apt install openssh-server openssh-client

2) sudo raspi-cofig

3) 4Gz¢OréEmg6¢TNEIGijNEAL NI AAY networkaAZaAC

4) 6AL=NIaAYssh enableddAZAAC #### 6. 86;¢i64ijA=lJRGHaRfINGZRAAC (gaGiit lauto-
loginausaddcOr)

5) sudo gedit /etc/rc.local

6) alleUGiziiiyjmetzakd cd /AmazeFly python onboard.py -xbee /dev/ttyUSB —pix
/dev/tty AMAOiijNi£iamY éAAAGY

XBeeéEmgj6aRCeAC
1. 4ZzazticCyaEZ

(1) dyNe;;a08aEaXCTU
(2) ¢CgaEZDigiMeshaZzizii(zsl:2OlemR8073 — Xbee DiGiMesh 2.4)

2. aiEéEmcjoaeUGaziarijaEéXBee
2.3 cijUéY§ciNazRegcéaedR
Introduction

Welcome to the AmazeFly project! AAIJAmazeFlyaAl is a multi-copter drone test plat-
form originally designed by Amazegroup, NCEPU.

The A1 AmazeFly 4Al drones take the Pixhawk and the ArduPilot stack as their low-level
flight controller and use dronekit-python as the high-level application control. So far there is no
modification at the Pixhawk and the ArduPilot level, so this project is purely written in Python
running on a Linux companion computer (e.g. Raspberry P1i).

The 4ATJAmazeFlyaAl drones use XBee modules to establish a high-level communication
network between the drones and the ground control station.


pixhawk.org
www.ardupilot.org
python.dronekit.io
https://www.digi.com/products/xbee-rf-solutions/2-4-ghz-modules

License

AmazeFly Project is made available under the permissive open source Apache 2.0 License.

Coding convention

This project is entirely written in Python 2.7, under the convention of Google Python Style
Guide.

System requirement

Drone

1. A multi-copter drone using Pixhawk as its flight controller.
2. A mini onboard Linux companion computer. (e.g. Raspberry Pi)
3. An XBee module with a USB adapter. (e.g. XBee S1, XBee S2C, etc.)

Note: ZigbeeAAZs are not recommended as they are relatively slow and have small data
throughput volume. Zigbee modules tend to get stuck often. The XBee Pro S1 with
DIJI Mesh firmware is tested to be working very well. A new hardware upgrade by DIJI
unifies XBee and Zigbee to AAIIS2CAAI version, which are now compatible across all
the DIJI product lines.

4. (Optional) A USB-TTL adapter for debugging (e.g. FT232, CP2102/CP2104, do not use
PL2303)

Connection example: The XBee modules is connected to the RPi via USB, and the Rpi
is conected to the Pixhawk via UART. Configure the hardware UART on the Rpi to run at
921600bps baudrate, consistent with the setup on PixhawkaAZs serials. See Companion Com-
puters page in the ArduPilot dev wiki.

Ground control station

1. A Linux computer. (Virtual machines are okay)

2. An XBee module with a USB adapter. (e.g. XBee S1, XBee S2C, etc.)

Packages

1. Linux packages: python-pip python-dev python-serial python-gps gpsd gpsd-clients

2. Python packages: dronekit dronekit-sitl xbee numpy pyzmq
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https://google.github.io/styleguide/pyguide.html
https://google.github.io/styleguide/pyguide.html
http://ardupilot.org/dev/docs/companion-computers.html
http://ardupilot.org/dev/docs/companion-computers.html

The main composition of the project

gcs.py: The ground control station script for the quadcopter flocking control experiment.
onboard.py: Onboard main script for the multi quadcopter flocking control experiment.
comm.py: Communication classes and functions.

mas.py; Multi-agent system control algorithm module.

nav.py: Navigation functions.

shared.py: Attributes shared across the files.

util.py: Utility functions.

missionparser.py: Upload the missions.

PWMController.py: Turn on or turn off the LED on the drones.

mission_txt: The directory to place some TXT files of the missions.

How to use

1.Plan a mission:
Software: APM Planner 2.0
Steps:

(1)Run the software.
(2)Click 'FLIGHT PLAN'.

(3)Click on a point on the map(with number of 0) as the 'Home
—Origin'.

(4)Click the 2nd point (with number of 1) as the 'Takeoff' point.
(5)Continue to click some points as the waypoints.

(6)Altitudes, accuracis and headings of the points can be changed,,
—~in the lower part of the pages.

(7)Copy the generated TXT files to the mission_txt directory and
—~divide them by the serial numbers of the drones. (The TXT files's,
—names must be 'FIRST.txt', 'SECOND.txt' or 'THIRD.txt'.)

Reference: http://ardupilot.org/planner2/
2.Run onboard.py :

The onboard. py script will run automatically when the power of the drone is switched
on.

11



http://ardupilot.org/planner2/

3.Control the drones through gcs.py:

(1)Turn on the computer.

(2)Connect the linux computer with the Xbee module.
(3)Run the Terminal.

(4)Use the command 4AYcdaAZto enter the project directory.

(5)Run the gcs.py script by sudo python gcs.py —-xbee /dev/ttyUSBO.
Use ——help or refer to the source code docstrings for detailed script arguments.

(6)The console will start prompting some information. Input keys accordingly to execute
certain operations.

Keylist:
'x': 0, # switch the mode to auto
'1': 1, # the first mission
'2': 2, # the second mission

'3 3, # the third mission
'1': 4, # landed
'd': 5, # light-high level

'k': 6, # kill thread and restart

A normal takeoff sequence should be:

1). press " '1'/'2'/'3'"" to choose the first/second/third mission.
2). press " 'x'" to switch the mode to auto and take them off.

3). press " 'd'® to turn on the LED.

4) . press " 'l'® to directly land the drones.

5). press " 'k'® to kill thread and restart.

3 alLzZxeUrasTed'z

-201837¢ 10211L272UszZZiijNcTseOgesaimeéZéaR e smO A ASYLayeéEcZDAMazeiijlLamazething.ic
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thingeZDi;43EAAE83Z¢6 Y §iijA

4.1 ¢szcz§éTIJaCRegeaNEayOaL SaNE

®lliéazcZ6=lIAALIE; £¢TicZDe Y 1adNaR G4y ZMIQIiiLSBCiijL ¢ZD £ imaiijNad’ D¢REAZI4j 7R K 328!

1.e0ua¢ UaezRcaAiijZ

DSw N

Smkdir migi_root

$cd migi_root

$git clone https://github.com/mgmaker/migi-linux-build.git build
Sgit checkout -b rklinux remotes/origin/migi/v3.10

(continues on next page)
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(continued from previous page)

5. $git clone https://github.com/mgmaker/migi-linux—-kernel.git,
—rockchip-kernel
6. S$Sgit checkout -b linux remotes/origin/miqgi/linux

v

2.arEaoYc;SayNejjcZDlubuntuegéaNEiij

1. ./ rkImageMaker -unpack lubuntuéTIJACRAmYaT:cZD&E ;mc;d,
~éehimYaT ALtcZD4 Mg 6
iijleIdnéazcrée¥ralzazza7EKa7A4871470aR06T¢eRRALFcZDAEE@SVezRcaAAd’ DAZOARNAVACZGCY
2. ./afptool -—unpack build/firmware.img buid/unpack
3.4£62T2aR02L’ SANE
d£6xTzamsarzarFedyaelieABeYrelGazticszczSetzeaNasdaT2aR011 jNeT Il ciDaEReayal.UeA e

esleDRiijZpackage-fileé GNélécZDlinuxrootetia; DY 16 TZ¢ZDiijNalllinuxrootaAL méi¢aE 44§ E Imagei

# NAME Relative path

#

#HWDEF HWDEF

package-file package—-file
bootloader RKLoader.bin
parameter parameter

# boot to linux

recovery Image\recovery.img
#cache Image\small_ext4.img
#data Image\small_ext4.img
backup RESERVED
linuxroot Image\linuxroot.img

i£6xT7e£GaROiijNi£c TlizgayNeDZelliie£ZeaN 2L SANEiijLasleDRAL mEICAR Y éGRe6, ¢ 6iijNAaGEA

#!/bin/bash

SWD=$ (cd "$(dirname "$SO0")"; pwd)
AFPTOOL=S${SWD}/../afptool
IMGMAKER=${SWD}/../rkImageMaker
#GEN_DIR=S${SWD}/gen
#OUT_DIR=S${SWD}/out
TMP_IMG=firmware.img
UPDATE_IMG=ubuntul404-sfs.img
LOADER=RKLoader.bin

pause ()
{
echo "Press any key to quit:"
read —-nl -s key

exit 1

}
echo "start to make update.img..."

# read pack-file packing to update.img

(continues on next page)
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(continued from previous page)

#mkdir -p ${GEN_DIR}

#mkdir -p ${OUT_DIR}

echo ${SWD} S$TMP_IMG

SAFPTOOL -pack ${SWD} $TMP_IMG || pause
# merge uboot and firmware

rm —-f S${UPDATE_IMG}

SIMGMAKER -RK32 SLOADER $TMP_IMG S${UPDATE_IMG} -os_type:androidos,,
— || pause

#rm -r S{GEN_DIR}

echo "Making lubuntul404.img OK."

#echo "Press any key to quit:"

fread —nl -s key

exit 0

esleDRiijZaAS &ngﬁﬁéZZeaNaylecho aAlIMaking  lubuntul404.img  OK.AAI
lubuntu1404.imgiy7i;deeAi£62T2AROcZDETIIACRARMAAC

4.2 ¢szcz§6TIJaCRecAaLt

1.600a¢ UubuntuzlJAarRecyeGaziicszez§

iijL17ijLaz0ubuntuasdYaeUzciScnZayNejjaElieeRRa¢ ZcZDaelJAarRecye UGaziicszcz§3AC

mkdir~/ubuntu-rootfs
cd ubuntu-rootfs

4yNe;jUbuntu Core rootfs

wget http://cdimage.ubuntu.com/ubuntu-core/releases/14.04.1/release/
—ubuntu-core-14.04-core—armhf.tar.gz

aeLUeAEth 20840z¢; Siybel (Je‘iLfﬁfiéiTgZDgL’ LaelniayNe;; i
iijL2i1jL;2g¢4ONUbuntu Core rootfs taraNE

sudo tar —-xzvf ubuntu-core-14.04-core—armhf.tar.gz

iijL3iijLcTsaz0eLSazneeAchrootiijNeLAdzéélJAeeAeCiad §aldichrootcOraéCaeLgéaNarmhf

staticegéeGLaZiaAC

sudo apt-getinstall gemu-user-static
sudo cp/usr/bin/gemu-arm-static ubuntu-rootfs /usr/bin/

17
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iijL4tijLaFEseldnzelJzcZDdnséEncjb6ad'maliialicZoaaGrootfsiijNaRO¢iceATciSaeUhaijZc Tials

sudo cp -b/etc/resolv.conf ~/ubuntu-rootfs/etc/resolv.conf

2.2NCejjeUGaziicszcz§

sudo mount -t proc /proc ~/ubuntu-rootfs/proc

sudo mount -t sysfs /sys ~/ubuntu-rootfs/sys

sudo mount -o bind /dev ~/ubuntu-rootfs/dev

sudo mount -o bind /dev/pts ~/ubuntu-rootfs/dev/pts

3.chroot(é£ZaEéchrootcOracC)

sudo chroot ~/ubuntu-rootfs/

4.6Emcj6ciSczlJeelmaka

di£cTivimeL Ut AB= Y viiijNia£seT7/etc/apt/sources listcZDAEE67a AC40z2 OL éZd 478 deb-
srcaijAad’t ¢ZD =L A=l azS¢ZD=sléGELAAC

vim /etc/apt/sources.list
elUvi /etc/apt/sources.list

5.a0LeéEe;jfazi

éeUAELéIAceAxZt e UtejfaztizzR

sudo apt-get update

esleDRiijZaeCadlJad set &iijNarséIJAee AéEme;GdnsiijNresolv.conf

427066361 ecEe; fiztiaeCayNiijZ

SSHIijNefIJciNcZzélEcszczSéIJheencTIatraad
Networkmanager, ¢ SczIJcbacREcZDe  raz1aAC
wireless-toolsdAC

cmlL’ cmL’ 3AC

asLecEarzarTe; fazticZt wOdd; £¢TlayNae UzaS  dzd 2aNiijZ

apt-get install &;r&z(i4Rm
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6.€0¢ciocTielucZyaEs

adduser UbuntuiijNcDGdROz 4z embeRR ¢d 766, ¢;6afEciATAC
€0 ¢i6ayzel) ZaRmgSiiijZ.

echo"ubuntu—-arm">/etc/hostname

v

&6, ¢ 6l Tl ZaEEaR EipiijZ

echo"127.0.0.1 localhost">>/etc/hosts
echo"127.0.1.1 ubuntu—arm">>/etc/hosts

AEASGyeGlakizZt 2 UidnsiijZ

dpkg-reconfigureresolvcont

eocg‘oeeUuaNquZ

dpkg-reconfiguretzdata

v

7.6EmcjoaysaRcerCerT

®0zaLaay Adyt/etc/init/ttyS2. confanGaZunJLae§eacUaoYanze;DanZa(JUg§eerCerTa

cp ttyl.conf ttyS2.conf
vi ttyS2.conf

i£62T7aEG4EEa67aeCayNiijZ

start on stoppedrc or RUNLEVEL=[12345]
stop on runlevel[!12345]

respawn

exec /sbin/getty-L 115200 ttyS2 vtl102

%

8.6AAaGzchrootiijNcZt 0éexit

9.amyejjcZyaEsaeUGaziicszcz§

sudo unmount ~/ubuntu-rootfs/proc
sudo unmount ~/ubuntu-rootfs/sys
sudo unmount ~/ubuntu-rootfs/dev
sudo unmount ~/ubuntu-rootfs/dev/pts

10.aL03;J¢szcz§6TIJACR

z

CaRuAYZtty S

aRCeACaR@ayAnganGaeaééTIJ 4CRzL SaNanOégééiNEuJNaELéifEaO §43NETITACRegCANEijNAIE

¢ZD2UGiziics7¢2§1ijNcDGaROiEme L SANEiijNAISaAZ48  i7EAAC
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2e§laeDR11JZgC ga i Ig§zgz§aROuJNaeRRgd’zanGazu9§zgz§gl 76Ut aymad’ §iijNéCeiazl aiséGmae Utresize
AL EANzaRmaACALEaN7aRmaRfizé¢ TlaeCiayNaSdzd 2aNiijZ

cat /proc/partition
2L0 df

eN&aGzcOre UdesTiytc; ScZDéUsé¢ YiijNaReCiélJAse Ae L NakieOaaRUTPa ka1 AiijNi; EaeCadl A
dhclient ethO
4.3 ¢szcz§cCaoaiT

csz¢cz§cCa; TallIWindowsiijNUbuntuiyd dyteSmi; Icszcz§6C; aR1z8a6dcOfiijNarsazNAL meRRALIcZ

1. ayNej; Release_DriverAssistant.zipiijNegéaONiijNcDiiaROecReaNéGNeéiccZD
Driverinstall.exe 2AC

iyza7EBel; AelJL &6, ad GéCji ¢ TlaZt 2 UrcZDEr sab liijNeraaELEAL & NI aATér sak.iamye;;aAliijNcD
1.1 ayNejjejraztatéaEuiijz

AndroidTool_Release_v2.39iijNaIJIMIQIa6Y 2 Uze UGeaté GNAisiHijZeRRE, ZiijNe LU AECZ 2O&iz
HHH 1.2 e£Z3E88,fiazlaRAzEcIINALaeCayNayL cTNEIGH|Z

+ IR & T B v2.39 for android -— %
T#iae AEEY Smhes
[l HE ;! {2pFFlash
mogs [ wuems [ swem [
B |
DDemo ‘ ‘
AT R B e

ayL comae UzaesTéC;aRiz836dcOrcCa; Tak.§C;iijNi; B Y felltiéazcZ6ay ¢ TicZDee Y feniiaz N gmiijN:
1. ¢CzaGzaAlJaZ7426aAleNL éS6

6AL NI afza7Ti;aee AcCa; TeZDETIIACR2 UGizl
2. wifimaiijZe£ZaE8aAY rockusbaAZzlaijR
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-, R E T B v2.39 for android

T#iEe HREMN Zmmes

B | B DB A
B [ | Lesdeim: [ | EKEE [ |
B | |
DDemo ‘ ‘
BAT KRB %

- AT E T B v2.39 for android

THiER HEEN SHME

Boot: | | -FEE

B | [ ] #a

A | =2 thiT

' iEIFLashID i;HRFlashE,%. EBIChiplE S 1 RENIDE

M EENE

=t

SHiES RIBHE: |:| BES: |:| ey
| DeAT R AL
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iiji 11ijL 2UmaijAUSBTi2zR
iijL2iijL 4;£cTI6TE imR2L.UaZd4;¢éSLeNL4jRe ACAd méTS
iijL3iijL éGmeUre£deO8USBeTe7R
iijL4iij cml4; Ead 8¢7e3¢gSiijNeDiaROEGLe T 2 A¢ad’ méT6aAC
iijL5iijL PCenfayhaijae;faziazTec ArtNaLiakae; ;86,40 G
3. =L 3eaNAAIimGerga7Z747GaA lemSétd
imseNL ayNaAlIamGerzaAleNL 6S6aACaIamGezgaROiijNe; fiziaR schfef YiijZa Y cd 7aAl et Ax§
4.4 aySaRcerCerT
aysaRcerCerTamse YAl IPCiyt.cZ26ZE® £ imacszcz§iijNcDGaROFzaE e £ ZeaNerCer TaACaelltiéazc 7
1. canaziiecdaeOé
aj£cTiejnaysaReiijNarEPCayOaijAaRSaicesZégNesdaOéiijZ
iijL1iijL &;1aysaREGNDallicz£4y04ijAAR Sl £ GNDESL¢Zye£diijZ
iijL 211 &jnaysaReTXDe; SaGrcz£4yO4ijAGRS2I£RXESLeZyeL£diijZ
iijL31ijL &jnaysaRERXDe; SaEEcz£4y0aijAARS=eI£ TXESLeZye£diijZ
2. eedeOsaRCaTH
iijL 11 2séelz2¢OGiijZ115200
iijL2i1j1 e TiemG:miijZ8
iijL3iij AAL eméimiijZ1
iijL4iijL 48GaAliedadétN:miijZe Ui
iijL5iijL 2tAzOgiijZe Ui
£7:4773RCae Tree YiéITAee Al iminicomiyE.éices; ¢;6¢ZDiijNas ze JnayEARIEITAee A2S ¢ Setifiy Aéa
3. aysaRcerCerT
o emd éazimse Yicszgi§¢7767EcZDéCmee Anméétd’iijNéZd 17EeNL ¢EgciinazNeCzeRRALFcZDélTAge
€6 ¢j0minicomaRCaTi¢ZDaS;dzd €aNagCayNiijZ
sudo minicom —s
o 2L SaijAeré¢TNEICAROSAL &NT ¢hniay L éaziijNeDiaRO£ZeaNes; ¢ 6
o xsleDRe6;¢;636N2fTAROEITAeeAi£iamYiijNEAL 2 NI ciitidz TéaziijNatiamyes,¢;6
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s

o 26,¢;646N2fTaROiijNéCeiazl aisarE el amaayt.cTtiij NngaZNaL’ meRRALICZDe;1a§$aREcZDaR ey A

sudo minicom

o ¢DiaROAISERFiz8£ZABEAL el € amacZDeszcz§6GNiEEiijNaesleDRALIefiacZ76ZEcZDAFECE A Gy ZAAL

é1JAeeAzsieDRcZDalJ e UziijZ #### 1. eNEPCiyLasaellL e Y cd Zeif imael SimiaGraeiécZDifaa
HHHE 2. aymiEmICer T2 UtiiijNéIJAee AGEL6AAaGZminicomiijictrl A +
XiijLiijNAEmAA T eméaizaeif smacZDi; Z¢ TtiijNeN&iyd eméasdeU;éazazRaeTzaRYiijNALZayNeenad;£¢ Timi
HiHH 175aREe¢RéTA L Device /dev/ttySO is locked ####H egéaEsaeUzaesTiijZ

1ls /var/lock
4G2%cOYLCK. .ttyS0 subsyséfzaytaelGaz
kill O

47NaROAFSaRFiz&6 Glanre£ZaEem1n1comazEaAC

4.5 ¢cszcz§aEExayaLoxTz

®lIiéazcZ6arz8EEeayif6aeTzcZDe Smi Jad 3Gt ALEayziayd éCIALEiijNay AéCIALEx Yfa§ ze Tz Sm:
H#H# 1. lgijﬁergaEE&:ay alJ IaEEeeayzele{gaAayNeeL’ géQNmake menucon-
fi gazNaROn | NérééiRrazegIJ NaLfﬁfiéZTgZD aEEzeayeElg i ogTNeIcnj NngzeLuaRrazeaN() 6AL eIJAe@Agg Uef
alJ lngaeLueElg 1646NaEE2ayaROiijNiijZ¢ T§ e LR 4y Aayté Eme; 62 UGiziiij NngéfééElg 162 UGz zAEEa

#!/bin/bash

FH A S S R R
#4

## You need to change ANDROID_ROOT to real Android SDK path !!!!!
#4

FH A A R R

MIQI_ BUILD_DIR=${PWD}
MIQI_KERNEL_DIR=${PWD}/../rockchip-kernel
MIQI_ROOTFS_IMG_FULLPATH=

ARCH=arm

CROSS_COMPILE=arm—-eabi-

export ARCH CROSS_COMPILE

export PATH=${MIQI_BUILD_DIR}/prebuilts/gcc/linux-x86/arm/arm-eabi-
—~4.6/bin:$PATH

build_kernel ()
{
(
cd $MIQI_KERNEL_DIR
make ARCH=arm xxxx_defconfig
make ARCH=arm —-3j8 rk3288-MiQi.img

(continues on next page)
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(continued from previous page)

./mkbootimg —-kernel arch/arm/boot/zImage \
——ramdisk ${MIQI_BUILD_DIR}/images/rootfs.cpio.gz \
-—second resource.img \
——output recovery-linux.img

}

build_kernel

esleDRiijZ
1. build_kernelaG;=TriymarzazTcZDmake ARCH=arm xxxx_defconfige£ZiyAeaNaymiijNxxxx_defconf]

1.2¢ijUefSmodules

AIAEE=aye7RciAafza7 TcZDeUGizicZ64; TiyNaL g2aNaeCayNaSizd eaNiijZ
eNexbe6TZ aAlcijURLSES 4 me; 66 TZeifaAliijNALZarEbuilde UGiziad 2i§NcZDprebuilde ACe£GA0:

make modules
mkdir modules_install
make INSTALL_MOD_PATH=./modules_install modules_install

eNGaLiijAGRS¢L LaROiijNeyEesZaeladiUaGL eCEcZ6a; T(2écZ64; TARA=IIL 65 2 O&iijNiijZa; sasm

o 77 o0 v

1.3 éEmcjbuart3,amsarzazT¢szcz§aymttys3aysaRéiijNelJAceAecdaeOsécde0gaiccTiaAC
1.3.16Emcj6 DTS ekCcCz

2UGizi kernel/arch/arm/boot/dts/rk3288.dtsi iymatsczRalll uart
¢ZyaEsel.CcC7a6Z47 11N

deCiyjNaeL Acd ziijZuart_gps: serial @ff1b0000 { compatible = 4AIJrockchip,serialaAl;
reg = <Oxff1b0000 0x100>; interrupts = ; clock-frequency = <24000000>; clocks =
<&clk_uart3>, <é&clk_gates6 11>; clock-names = AATIJsclk_uartaAl, éAIJpclk_uartﬁAI;
current-speed = <115200>; reg-shift = <2>; reg-io-width = <4>; dmas = <&pdmal 7>,
<&pdmal 8>;#dma-cells = <2>; pinctrl-names = AAlJdefaultaAl; pinctrl-0 = <&uart3_xfer
&uart3_cts &uart3_rts>; status = 4AlJdisabledaAl; };

wsliijZuart_gps aleréeUGizicZD aliases SECeCziymecénasZazL ayziijZserial3 =
&uart_gps;

¢TlelaaRIEIJAALI] **kernel/arch/arm/boot/dts/firefly-rk3288.dts

s

##eUGiziiymel SaijAzl Ace A £¢TicZDer.CoCzamsaR iijN


mailto:serial@ff1b0000

a@CayNa’eLAgd’inJZ&uart gps { status = aAlJokayAAl; dma-names = AAIJ!txAAl,
AAIl !rxaAI,plnctrl -0 = <&uart3_xfer &uart3_cts>; };

1.4aédaeuzér $aLiiijL5GiijL

w1ﬁa£qaRugZDazsaeEr11JNeCcazLeACeZSeGGngSGHZ wifi
i£2aRGAACAINIc; SayE.et mizi5Ge; SamaaROiijNARScOréITA2e A8 1 1 AUEI $aL [iijNe ANAITIAEE ey 2 7R ciAS
menuconfig,azlizINARScOr88 11 AUEI §ak liijNéCeazlélTAee AeGlatsaetzak. 4e£740ziijNe£G¢lNaeCayNiij L
13AASFE8811AU tar.gziijl iRmimUaRfiz8e GleaNi£ 62 T2iijL e UGHziGe 3eaONeGsaAlaEE iy e 2R 1A
2aAAmake menuconfigiijNzL jal.iDevice drivers->network device support->wireless
lan->usb zd1201 based wireless device support**é AL 4yz*
33AAi£62T7aAlaEE®1j27R¢caAANE/drivers/net/wirelessaAlenra; DiayNeZDKconfigiijNazTeaNacdar.
source AAlldrivers/net/wireless/8811AU/KconfigdAl
43AAi£62TzaAIAEE® Ay 7ReaAANE/drivers/net/wirelessaAleara; DijNcZDmakefileiijNazTeaNacdak
0bj-$(CONFIG_8811AU) +=8811AU/
53AAALFAEExiy2e7R¢iAANE4mc;6make  menuconfigiijNéAL diymDevice  drivers-
>network device support->wireless lan->8811AU USB wifié AL ayz*
6aAAI£IimY makedzNaROIAC msleDRiijZi£62Tza6NAEE2dyaROITA e AéGma UtcijUsfSAEE 4¥ii]

4.6 ¢szcz8§cOracCéeEmcjo
emd 3d’ DcOracCéEme; 6eNGeZDa YielliéazcZ6xeL AélJAee A¢TIALicZDARDiy fizlicOfacCiz8aRE.

OpencyviijN Ros'l'ijNOptitrack'l'ijNEigen‘ﬁijavrosglE aAC

Opencv

iijS.a0LecEazd aRL cijUerSaueaEnésS iijNaoL ecEe£GeiNaeCayNiijZ

a¢ NiijZaoL eéEcL Laeldnayzgcc-linaro-arm-linux-gnueabihf-4.8-
2014.04_linux

o ¢;SiayEeOaaRUgcc-linaro-arm-linux-gnueabihf-4.8-2014.04_linux.tariijNalJ{e L AAlTcZ64; Te£ZeaNe;

sudo tar -xvf gcc-linaro-arm-linux-gnueabihf-4.8-2014.04_linux.
—tar

o al)i/ust/ localiyjNaeUiazzayAdyte UGiziad’ 7iijNi; £ngaS jizd eaN
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sudo mkdir arm-toolchain

AFEALZ2 L me3caONaROs; UALi¢ZDgcc-linaro-arm-linux-gnueabihf-4.8-
2014.04_linuxae UGaziad malGaLfarm-toolchainéGNiijNi; £¢ T14S4zd’¢aN

sudo cp -r /home/wl/&¥Né&;;/gcc—linaro-arm-linux—gnueabihf-4.8-
2014.04_1linux /usr/local/arm-toolchain

46Nl R:izNaROiijNéIAeeAeS; ¢;6cOracCaRY éGRiijNi; £¢ T1aS dzd eaNe L S&ijA/etc/profile
&LU /etc/bash.bashrc sudo gedit /etc/profile alJleUGHziicZDa1In4i; ALA3ESayNéIce£Z47 AeaNiijZ

Export PATH=$PATH:/usr/local/arm-toolchain/gcc-linaro—arm-linux-—
—gnueabihf-4.8-2014.04_linux/bin

i£1amYe£GaRO4; £cTlaeCayNaS; dzd 2aNi £4EGciNamsc T§ @ TLiijZ

source /etc/profile

elJAGROAZe£GacCiyjNeUz4ijRéINefAz YiaReaSL 2¢Ee L RAE§iijZarm-linux-
gnueabi-gec —viijNaGZ¢OicL Lelliifae Afert & YOSINefAASL eCEx LR AL §

2.a6L’e6ECmakeiijNadLecEecGeiNaeCayNiijZ

;£ TlaeCayNaS;izd 2aNiijZ

sudo apt-get install cmake amsddNaelLRASL’e&esEaAC

3.0pencvcZDcijUerSiijZ

(1)aeL'SaijACmakeiijZ

« sudo cmake-gui,6 AL 2NTI'geAcijUeiS¢ZDa7RaeUGiziaSN¢ijUefSizNaROmY =T ¢ZDetfa; D, 21Tiiiz
3.2.0iijN/home/wl/arm-linux-opencv-binariesiijNarm-linux-opencv-
binariesdyzeUtazz¢ZDaeUGidziad’ ZaAC ####H (2)¢cDiaROEEmg;G¢ijUerSaacaEaaAC

Specify  the generator for this  project:ciinijAéazéALeNI'Unix  Make-

file,AN; é AL cindZZéazSpecify options for cross-compilingdAC

SextdROiijNTarget Systemiyzlinux,CompilerséAL éaziyN¢ZDCaSNC++aLEALAafza7 Ta6L e¢E¢ZDgc
linaro-arm-linux-gnueabihf-4.8-2014.04_linux&ifa; DayjN¢ZDarm-linux-gnueabihf-
gccdSNarm-linux-gnueabihf-g++(a1J1bingZ64; T4ym) , Target Rooté AL éaziiyZgcc-linaro-
arm-linux-gnueabihf-4.8-2014.04_linux¢ZDASL e¢EcZ63; TiijNayme Tiaye/bin.  #itHH

(3)Config:
¢Cz3GzfinishizNaROiijZaGzcOrciniy AznaConfigurecZD¢zS 2 dlliijNaReCi 4G z¢OraR Do gmé TZe i
in configuration process,project files may be invalid
e£ZayIéTZeffaRfizéeUdegExOL1ijN¢Zt £0&¢CZ4GzOK AAC
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o cDiaaROA e Yiie6eTze7¢e L 84N7a§§cZDéCIALEAAIjiijNaOzeOL 2 §R:#7Z4AijiijZ

WITH_OPENCL3AAWITH_TIFFAAABUILD_OPENEXRZAAWITH_OPENEXRaAAWITH_CUDA
4z64£62TZCMAKE_INSTALL_PREFIX¢ZD3iAijiyzeGlatseCsee AcZDetra; DiijNe£ZéGNal.Sed ¢
opencv/aAC

¢DtaRO=L SaijA/home/wl/arm-linux-opencv-binaries¢Z64; TayN¢ZDCMakeCache. txte UGizii£ 6= T
CMAKE_EXE_LINKER_FLAGSa0O§=i¢4y7cl 7iijNAE 24§ -

Ipthread Irt -1d1 CMAKE_INSTALL_PREFIX:PATH=
XXXXXX(A6L e¢Eenta; D) egAyLAAC ¢DaROAI$aR iz 2L géaNsudo

make,zsleDRe£Z6GNee AdlTIcijUerScT§ el ReUGizicZ64; TayNe Smi; iijNe£Z6GNalScZDetrs, I
linux-opencv-binaries

cijUerSecGeiNaymaRreCjaGzgOraeCayNeUosecYiijZ

« gnueabihf/bin/ld:4AA../../3rdparty/lib/libzlib.a(crc32.0bj):4A ArelocationiAAR_ARM_THM_MOVW_

fPIC

o eslezDRALIEGiymcZDlibzlib.azUGiziiijNeL SiziélIAee Aallld;2eNGasZ¢ZDazNe£ZaL e UGHzte

fsigned-charaiAA-WaAA-WalliA A-WerrorzeZ£xméiyz C_FLAGS = -fsigned-char -O3 -
fPIC -W -Wall -Werror &f$¢aNa7EiijNalJie£Z4zNaRO=L U AE4zNAL méC;aReCiaG7cOraR Nt CE

o aROGICEITAeASGme UraLfconfigemeéld iijNiaf6e TzCMakeCache. txte UGizii£6a Tz6 GNe Z¢ZDiyd

(5)elJAaROz=LgeaN

sudo make installaAcl

4.é6EmcjocijUerScOracCiijZ

il {emd AELAAZR 2 Y OiijZ

¢ijUeiSeUGiHziimY 2T cZ64; TiijZ/home/wl/arm-linux-opencv-binaries

¢ijUeiS¢T8elLRcZDad ¢ 2 UGHzGamY =T ¢Z64; TiijZiijLamsCMAKE_INSTALL_PREFIX¢ZDaAijiijl
opencv

e£72aNcijUe; SazSe£deOséEme; 62 UGiHziijN

cd /etc/1d.so.conf.d sudo gedit opencv.conf 2tzak.35eCiyNAEEAGZiijZ

/usr/local/arm-opencv/1lib

¢DaRO ldconfigi;£cT§2TL 2nzabacOfacCaRYEGR

sudo gedit /etc/bash.bashrc

alJielJA&RO= G241 4
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PKG_CONFIG_PATH=$PKG_CONFIG_PATH:/usr/local/opencv—arm/lib/
—pkgconfig
export PKG_CONFIG_PATH

. glJUerSaa;NerTuJZaAGaeCa|ééﬁéngeeIJL’ ayAaylmam cppaG‘aeTra—:UGaZﬁaZEuJNe£ZaEeaEu

2L AallcZDaUGiziad 7 =L g2aNayNéiccZDaS dzd e£2&aNcijUetSiijZ

—~config --libs --cflags opencv’

aEUiymMarm-linux-gnueabihf-g++a¥rcijlerScTicibeijlerdariziyz
main.

......

~installdymcZDopenv.pcelGiztadd’ mali&dl¥/usr/1ib/
~pkgconfigiimamsaRraAC

%cppéyiéeALé£ZéaNgijﬁéfégif)giNéiRiijZhhéyégijﬁéfééz’NéfiégT§aeLf<g

arm-linux-gnueabihf-g++ main.cpp -o hh -lpthread -1rt "~pkg-

ZD&

Rrel’ §eaN4:

-gljUerSaeLRaL§azNaROuJNaf§auZ ScOicT§=l RizEiyAsytiRmiyzhh¢ZDazNe£ZAaLl iz UGHziijNe

H#iHH 5.cgzed malfarmazsaRiayE.

70

-ebbarm- opencvaeNuet IaLrARMayngD/usr/localanGaZuad’zayN ebbarm-linux-

opencv-binarieseNuet IALFARMiymcZD/home/wle UGiziad zayNaACizNARONefA¢ZDa Uzes TASNaEVE,

&IJAARO= Tt dj10pencveZDegzed marsaoN= LR #7Eiij AiijAiijA
ROS
1. éeUaEL¢Timinicomesdae0saijAaRS=itiijNaesazlJLéU66¢YAAC

4;£¢TIcZDaSazd eaNiijZ

sudo minicom

v e

2. 20éciAalJiaijAaRS=icaye; SaEsaS;azd eaNaetizak déjraziisezRalFsources.list

;£ TicZDaSazd eaNiijZ

$sudo sh —-c 'echo "deb http://packages.ros.org/ros/ubuntu trusty,,
omain" > /etc/apt/sources.list.d/ros-latest.list'

3. cDlaR0e6¢ cjoarEESs

di£¢TicZDaSdzd eaN:
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wget http://packages.ros.org/ros.key -0 — | sudo apt-key add -

. @08ayN=iee; SaEs

sudo apt-get update

. cD1aR0Oe¢ SaEé

sudo apt-get install ros—-indigo-baseddL’&&Eros

. @0eayN=iealiagNaNUrosiijZae isenae¢ SaEs

sudo rosdep init
rosdep update

. ®lJAaROéEnc;6¢OracCiijz

& SaE&iijZ

echo "source /opt/ros/indigo/setup.bash" >> ~/.bashrc

41£¢0racCaRY 6GRe6; ¢;6¢cniNamse T§ 2 TLe; SAEEiiZ

source ~/.bashrc

aRreCiéAGaLicZDéeUosécY

1. aSjazd’ eaNéTE£azecZDEUGECYiijZallletzak.ae faziezRASNes ¢;6arEESEe, SAEEAS dzd eaNa UliiijN¢

2. UpdatezUtiijZaGzcOriyAazZe; ScnZhitiymiEiijNaRIIAee Add Zer TaGiarnae Gse L RAL.§ imsaR A A

3. InstalleUtiseCedlJ36L e¢E2IIL fullgl LellidRieCiiijZae Udaes TlocateiijNa L Adz&ijmee AGSL eEEfull

4. InstalleUticeAzsieDRrose TreNA¢ZDubuntucl LaeliiijNaeCindigoa Uti14.041ijNe AN 16.044L.Z1TA

5. InstalleUtiaRieCiijZallL 4y AizZcZ6xiGeetiymaLfiijNal installiy AxtiaimsdRiaAC
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6. 4eCadlJaLiagNaNUad set 84ReCieUtal méiécZDinstallelaelIL &L RAE§iijNAZdad ¢ cIIN:y AdyNal

4.7 Optitrack

4z0githubiyEayNe; ; aONcijl eNEiijZ

1. e£ZaEé=icamaiijNalJi/homecZ6a;TayNaLZazzayAaytaRmayzcatkin_makecZDae UGaziiad i
cd /home mkdir catkin_make

sEmallleréeUGHzGad zayNaLZazz4y AdytaRmiyz/srecZDae UGHzGAd ZiijZ cd
J[catkin_make mkdir src

2. afEaONcijraNEegéaONaROcZDaezRe0Gazle T alralZalzalZzazzcZDae0Gaziad 2/srcayl

cp v e3caONaRO=UGiHzt=l Aallliime;6  /home/src  ##H# 3. a1Ji-
catkin_makee UGiziad 747 TayNarzesRciA£ZeaNcijUSSiijZ  cd .. catkin_make

eGsemd 1ijNefdazSatscijUerSasNeLRiijA

4.8 EigeniijNmavros

1. 420¢;SayLayNejjeezRcaAiijNcDiaROegeaON

2. alJiegeaONcZDcZoa;TiijNarzaEtesZeaNcijlers

make
make install

4.9 azdaRLcijlersazi
1. azd’aRLcijUerSazZicoAazN

a1y AcgmeacoUzl)zcOfacCaymeEReaNcZDeijUerSciNazRiijNeCicijUerSaGzaliaRead UajAcsmcO
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2. 4jSc¢szczSaedDayOxSmijlJeszcz§
2.14i2¢TicZDa;ScszczSadDalJL:ARMczSadDaAAx86¢zSadDenl
2.24i2cTicZDaeSmijlJcszcz§aelJL linuxcal.
3. a6l ecEazd’aRLatéaEGéS,,
3.1eGléALcL LaelJnayNe;;

3.1.1atéaEuayNej;:

4z0linaro¢ZD¢;S¢nZayNe; 6¢DcijUefSaNE iijNizé gec-linaro-arm-linux-gnueabihf-4.8-
2014.04_linux ayzi; N

vvvvvv

€gCcaON gcc-linaro—arm-linux—-gnueabihf-4.8-2014.04_linux.tar. xz

3.1.28g¢aONaeUzasTiijZ
e3¢aONtar.xzeUGizGiijZaBL.  xz  -d  xxx.tarxz &fE  xxx.tar.xzeg¢aONzLR

dRead UegcaON=Uz4ijRiijZ

tar -xvf file.tar //&§ca0ON taraNE

\\\\\\

tar -xjvf file.tar.bz2 //&§Ea0N tar.bz2

e VYSeéTZcCiiijz

apt—-get install g++-arm-linux—-gnueabihf

206aRUcZD=YielJAz UrcL LelicZDcijUetSansaEae ANazd AR L cijUerSatsaBacL LaelliaR Gy Ad6:

v 7

3.1.3¢0rac¢CaRYéGReo ¢jbiijLed ¢ cjocOracCaRYéGRa £a¢ UgijUerSaZieeNGaRSajace L A

~$ sudo gedit .bashrc

2L S4ijAzUGizGaROiijNa = JAAROGEr eaNakaiayE.cijUerSangaEaéS, ¢ZDeira DiijZ
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PATH=S$PATH: /home /&yNé&;;/gcc-linaro-arm-linux-gnueabihf-4.8-2013.10_
—~linux/bin
export PATH

AE0H; SedijaijRi, [emGiijZ PATH=$PATH:/iijLi; L Aeg¢aON#zNiRO
¢ZDatgaEaéS, 2L AalllgZDetra; DiijL /bin export PATH

e VYSeéTZcCiiijZ
chfiay AeaNcZD P AT HPATH:#ZNAL mcZDcml R GAGeAR sl d; giymee AdmY A1TIcl ZzeaijiijNaymeDiizel.&

3.1.44;£c0ra¢CaRYéGR ¢T§eTL

~$ source .bashrc

3.1.5 &tNerT

~$ arm-linux-gnueabihf-gcc -v

ekeeéTZiijZ

arm-linux—-gnueabihf-gcc: error while loading shared libraries:
—~libstdc++.s0.6: cannot open shared object file: No such file or
—~directory

a0§azaiijZ64a;mcZDeszcz§iijNcijzarS lib32stdc++6e£2aytaNE

&gcaEsiijZ~$ sudo apt-get install lib32stdc++6

AEmetNefTaAA~$ arm-linux-gnueabihf-gee -v aGzcOkcZyaz TeL LallnaRa
3.2ézYeod cL LaeldnayNe;j

6GGcTIeNGizd é2Ye6d ayNe;jcZyaz TAlSAEES,,

sudo apt-get install gcc-arm-linux-—gnueabihf g++-arm-linux—-gnueabihf
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4. azd'aRLcijl0erSCompute Library examples
4.1a6Yc¢;SayNe;jjaztayTeij0erSComputer libraryse UGazii

4.1.1a6LecEgitatiéaEuiijZ

sudo apt-get install git

4.1.2ayNejjComputer libraryseUGaziiiijZ

git clone https://github.com/Arm-software/ComputelLibrary.git

4.1.3a6LéEEsconsauéaEiijZ

Ssudo apt—-get install scons

4.1.4alJiersenra¢ DayNaeL SaijAczLcnfiijNcTisconsaS;azd’arzComputer
librarye£ZeaNcijUerSiijZ

iijLhttps://arm-software.github.io/ComputeLibrary/v17.04/index.xhtml#S3_2_2_
examplesiijLC

*NGazd’ iijZSscons Werror=1 -3j8 debug=0 asserts=1 neon=0 opencl=1l_
—~embed_kernels=1 os=linux arch=armv7a

aRCaTraesiéGLiijZ
aRicTI debug = 1_iijNazGayTa;£cTicneaRaedDAazz42SaRN2UtaymaRic Tl Y aNU
dj£¢TI_debug = 0_aSN_asserts=1_iijZaRi¢Tliij Y aNUazGALA6Zd ¢liedRG

deCadlJ eGlausayNe‘ i gZDaﬁéé’lEueS() 4y0a6Y ¢;ScZDansaEréS ¢ZyaRN_Werror=1_,
deCadlJi £ TTaymaRNcZDcijUefSaZIcL Leaellti. Werror=0_

@diedDiijZx86¢Z62iGARIC;4O_neon = 0_4SN_opencl = 1_ayAdthi;£cTl
archae Yii;aid;£¢ Ti¢ZDarmazsaRy

4.2amTcNncijUerScl_convolutionaSNneon_convolutiondgrajtexamples

ayNe; .ang‘SayLazSausngglerrSaqgZDarm compute-v17.03.1-
biniijL#2817.03. 14y 74, NiijL 2 UGizi
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https://arm-software.github.io/ComputeLibrary/v17.04/index.xhtml#S3_2_2_examples
https://arm-software.github.io/ComputeLibrary/v17.04/index.xhtml#S3_2_2_examples

alliersenra; DayNaL SaijAczichrcijUrS:  #####  4.2.1cl_convolution ~$arm-linux-
gnueabihf-g++ examples/cl_convolution.cpp test_helpers/Utils.cpp -I. -linclude -std=c++11
-mfpu=neon -L. -larm_compute -10OpenCL -0 cl_convolution ##### 4.2.2neon_convolution
arm-linux-gnueabihf-g++ examples/cl_convolution.cpp test_helpers/Utils.cpp -I. -linclude
-std=c++11  -mfpu=neon -L/home/dengkai/ajNe;;/arm_compute-v17.03.1-bin/lib/linux-
armv7a-neon-cl -larm_compute -L/home/dengkai/ayNe;j/arm_compute-v17.03.1-bin/-
10penCL -o cl_convolution

@®b.8¢T7Z:arm_compute not found opencl not found

§0§aZiiijZarmcomputeraSNopencli£l #§tazSeara; Diymarz

e3CaEsiijZall  ALTLZALT aytazScZDi me; GiijNaEGH; SARCeEgiazeayNuzeciA

arm-linux-gnueabihf-g++ examples/neon_convolution.cpp test_helpers/
~Utils.cpp —-I. -Iinclude -std=c++11 —-mfpu=neon -L/home/dengkai/
~ayNe;;/arm_compute-v17.03.1-bin/lib/linux-armv7a-neon -larm_
—compute -L/home/dengkai/&yNé&;;/arm_compute-v17.03.1-bin/-10penCL —
-0 neon_convolution

7o

4z§aRriz8al larm_compute-v17.03.1-bingZ63; TayNeOud; UcijUtSag;¢ZDneon_convolutione UGHz(

gcc examples/neon_convolution.cpp utils/Utils.cpp -I. —-Iinclude -
—~std=c++11 —mfpu=neon —-larm_compute —-larm_compute_core -0 neon_
—convolution

@sleDRiijZ linux-armv7a-neon-claSN linux-armv7a-neon¢ TézIIL iymiRNesia, Uif6eTz
5. dijae; SeGsxicamaesReaN

5.1¢TteDSpcczicnrajOaeifamaiijirk3288iijLminicomesdae0é

~$sudo minicom &zNAaRO&;SaE&xITNelJ2ArECaAALbeTZ
~Sminicom -s

5.1.1Serial port setupéAL éazéEncio

6AL & NI éEmc;66a7iijNe£ZéGNa L Siziniyzec AEme;GSerial port se-

tupé AL éaziijNayNéice Yia§zelInéEme; 6

aL’a A - Serial Device : /dev/ttyS

4L.’4 B - Lockfile Location : /var/lock

arL’a Cc - Callin Program

dL’a D - Callout Program :

aL’a E - Bps/Par/Bits : 115200 8N1

&L’a F - Hardware Flow Control : No

L G

Software Flow Control : No

(continues on next page)

34



(continued from previous page)

aL’a Change which setting?
+ ___________________________________________________________________
o————t
AEAL éa7Serial Device xizeméel SiziicZDiyiaRézigiijNaeCadlle Yi-

COM 1 =LSiziiars6 AL @NT ttySOiijLayme£ GaRO&I¢ert ¢ ZDaG2éTZiaz821IL 4; Nad UiijLiijNCOM2aREEA L 2
FéAL éa7:iyAd6Zee AxTzay2NOiijNaymeDiczLcnfaR1eCi el SamiizOdjNi meJ24R Se£ GaelécZDifaz.

5.1.24;£¢Timinicom
ekééTZaRLaRreCjaGzcOrcZDéeUoécYiijz

aysaReecnéTAijLDevice /dev/ttySO is lockediijl &g¢aEsiijZ

~$ 1ls /var/lock
LCK..ttySO subsys

:~$ kill O

~$ 1ls /var/lock

subsys

~$ sudo minicom
Welcome to minicom 2.3

5.2¢TteDSpcezicnrayOarmazsaRisshecdaeOé

5.2.1zifamaazTeréayOpcaldiaRNayAaytasAagsciSiijNecAx=§eeYraRee ATéAZiijNaRraze

~$ ssh rootQIP

i4;NaeC

~$ ssh root@192.168.1.153

5.2.2eL86TZiijZ

ssh: connect to host 192.168.1.153 port 22: No route to host

308aZ4iijZipalJfai Adymarz
e3CAEsiijZ

a.2L SaijAminicomerfiijNe; SAES
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~$ ifconfig

eOua; UipalltaiAiijLakaa£Eallle£ZaEEminicomiyme SaEserdaS dzd iijNAINIc TRDSpeiyNe; SAEEfEAS
b.allicTeDSczlchfe; SAES ~$ ssh root @IP #zNaRO=RRcd 78 SAESAEciAiijNemd ad DAFEciA#jZaelf

5.2.34£6aeTzarEcaA:e£ZaEéminicom(sudo minicom)

& SaEga78iyNaNGizd iijZ

root@mgmaker:~# passwd root

Enter new UNIX password:

Retype new UNIX password:

passwd: password updated successfully

5.3 sshéS¢ e08azsaRiazéaR0aijae¢ SeUGazi

scp /home/dengkai/lingd/upload/cl_convolution.o root@1l92.168.1.
—153:/home/dk

scp /home/dengkai/lingd/upload/neon_convolution.o root@192.168.1.
—153:/home/dk

v v

6. eeicamazel geaNazd'aRL cijUerSaoNgZDaeGazi

6.1é£ReaNaRreLgeaNalGazi

~#./cl _convolution

6.1.1eL8éTZiijZ

~#./cl_convolution

terminate called after throwing an instance of 'cl::Error'
what () : empty

libarm_compute.so not found

&3CAESiijZ

scp -r /home/&yNé;;/arm_compute-v17.03.1-bin/lib root@192.168.1.
—153:/usr/local/lib

aFEEITARe AcTIALIcZDazS =T eGsarmarzaz TeUGaziad zayN
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mailto:root@IP

cl_convolution: ELF 32-bit LSB executable, ARM, EABI5 version 1

< (8YSV), dynamically linked (uses shared libs), for GNU/Linux 3.2.
—~0, BuildID[shal]=e2d66d68a52b4d09a0a934980b934c3a79f0b8c7, not,
—stripped

./cl_convolution: /usr/lib/arm-linux-gnueabihf/libstdc++.s0.6:
—version “GLIBCXX_ 3.4.20' not found ( required by ./cl_convolution)

6.2e£ReaNczSadlJ

i, NamRe£ReaNemicabal.Ze£Tazd

"Test passed"

7. alJnaldicijlers

7.16Emcj6auéaEugitaAAg++aAAsconsiijZ

sudo apt-get install g++ git scons

7.2ayNéjjComputeLibrary

git clone https://github.com/Arm-software/Computelibrary.git

7.3zlJnalJdicijlersiij2

cd Computelibrary
scons Werror=1 debug=0 asserts=0 neon=1 opencl=0 examples=1_
~build=native -3

4.10 motiveéEmcjo

1.224GaovZcZyaEseUGaead
1.14ciamYaunéciN
&L SaijAMotived;fiziiijNctUaR e Y ¢d 2aeCayNc TNEIG

6AL &NTI'iRsiyEeUzaN7a§§CalibrationcZ64; TayN¢ZDMask Visi-
bleiijNaGzcOri£iamY arzefizeaEiijNEAL e NI YesifiamY alicZyaz T4 mc;6aAC
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Community ~ Help

Groupl (6) (Master)

Reference

Display Options

Advanced

Qadalv woovs| o

Display Options

38

Calibration ¢

wask visble [l start wanding

Calibration Options

Display Options.




1.2¢a6a6ZSDaCRad’ t4jmciod
¢CzaGzCalibrationayNcntiazNayté AL éazStart WandingiijN¢TNéI¢aRY dy2aeCayNa; ¢aijRiijNeml ; EéC

& MotiverTracker 190 (G\Use : Wokplace\Motive Project 2018-01-23 10.23.14 AM.1p)
E7 LOOBDEHE.

Mask Visible

Calibration Options.

¥ Groupl (6) (Master) Display Options
(% ew =

Calbration

| Camera ;mg

Properties 4 Flex

Camera Settings

Display Options

Advanced

Point Cloud: 0.5 ms (120 <) Data: 15.6KB/s | Latency: 1.ims | Display: 53fps | Stre

N

arEayedyL ayIaiR cRCeZDETE el EeNE£e£Za084; 11aN7iijNe£ZeaNaR Degme Use g DAL Ze £R AL [iijN#z84R

Properties 4 Fled:

v .
o

1.3cab6ao6ZaiReaGesz

aykeLiemeetd oCiad §i; Ul rabmiyteSDACRAC ¢ 42NeUt ¢ZD¢Z 4tz me; 61ijNa  BEAE (IR G oyriimi
ead’ aROuJNaranL’ egSait azgeaGaoZgL’ r zeT(, aEeg i Sayan Nezizembzel ASIJAAIR21Ges7e£7aN=T; ;64
PlaneijN¢ZDSet Ground PlaneiijNaGN2LR2iGasZaAC
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glibration |Ground Plane
—Ground Plane Calibration Square

Vertical Offset (mm) O

Set Ground Plane

~Ground Plane Refinement

Vertical Offset (mm) 20
Refine Ground Plane
~Capture Volume Translation -

pture Yolume Translation (mm)

~Capture Volume Rotation

Capture Yolume Rotation (degrees)
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1.4azzcnNalLZa;S

arEécdel)zeT; AES4084;1JaN74§8AACEAL iymeSDACRAJ 2 NmaeSDALiécdellZijt.cZDel A=lIL i
BodyijN¢ZDCreate From Selected MarkersiijNazz¢nNAaLZ; SAAC

1.5€0¢,cjoMotive
6AL &NI' ViewdyN¢ZDRigid Body Properties
¢DiGAROAEMEAL NI ViewijN¢ZDData Streaming
alJiData Streamingzijmé AL &NTI Local InterfaceijNaNL AL éaziymcZDalJiallieOsiRE
AEmAFEStream Rigid Bodiese6; ¢j6=LRTrue
®IJAGRO&FEMulticast InterfaceeTze.R224.0.0.1

2.6Emcjo

(Dalllgnniay Aaytas;azd eaNclUaR e SaE&#z&4yN&S dzd 2aNiijZ

ssh root@192.168.31.34

VVVVV

mamaker

&;SaR&52&489N&S 42d’ 1132
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E B E|- Hide all Fanes
| 533 Cameras

Rigid Bodi nal

Fl= Edit REUEUVE =yout Tools

| &= Dewices
ehpat SEt| BSl Project

Defaall .. .
Camera Calibration

& EditToals
¥ Labeling
= Timeline
Joint Angle Recorder

Data Streaming

Comnnurity

' 'E'Q Reconstruction Properties

£ ctatus Log

il [Zd Dockable Viewpart 1
[Z] Dockable Viewpart 2
4 [5J Dodkable Viewpert 3
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Cormmurity

dMmeras

Rigid Bodi{ = -
= e E:I
Default 5'2':‘ ,

Defaul{ .. Camera Calibration
& 4T
|.‘£ Edl‘tTl_l |:=
.f"" Labeling
=5 Timeline

£ Jnint ancls Rerorder

: Data Streaming |

" Rigid Body Properties

'ﬂ Reconmstruction Froperties
fE Status Log

e Edit Layout  Too unity  Help

Bl R EEfa M@ FEF EZLOOLOEGE.

Default General Setting:

Default Static Cons

Advanced Network Settings

Default Display Settings

15:51

mHEEW e NG
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—OptiTrack Streaming Engine

+ Broadcast Frame Data

MNetwork Imterface

44



Data Streaming

~OptiTrack Streaming Engine

+ Broadcast Frame Data

121.195.169.25
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roslaunch mavros px4.launch

(2)2L SaijAayAayteUiaSizd 2aNctUARE NS SaES#z84yNAS dzd eaNiijZ

ssh root@192.168.31.34

ononon

&;SaE&A&rECcaAT1jLaeCmgmaker) :

mgmaker

&;S3R&4284YNAS 42d’ ¢aNiijZz " 1s®
—make/

“cd /home/ "

““cd /home/catkin

source devel/setup.bash
launch

()Y cd 787 4;¢ctUSRE rviz rviz

(4)2§&cIINARCTriijLaecCLPE_PN_V)
LPE_PN V

(5)i£62TzaRCaTriijLacCLPE_PN_V)
LPE_PN_V number

roslaunch mocap optitrack mocap

rosSrun mavros mavparam get

rosrun mavros mavparam set
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