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ãĂŁPythonçijŰçĺŃæŮűåĚL’ãĂŃ
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3 åĹŻæŰřåśŢçd’ž 12
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1 AMazeäżŃçż

AMazeæĹŘçńŃäžŐ2017åźt’6æIJĹ,AMazeä¿İæL’Ÿå ŐåŇŮçŤţåŁŻåd’ğå ęçŤţåŁŻæŹžèČ¡æIJžåŹĺäžžåůěçĺŃæŁĂæIJŕçăŤçl’űäÿ å£ČïijŇèĞt’åŁŻäžŐæŐćçt’ćåŔŚçŐřæŹžèČ¡æIJžåŹĺäžžç¿d’ä¡Şå Ŕä¡IJäÿ çŽĎèğĎå¿ŃäżěåŔŁçŐŕåćČæĎ§ç§ěç L’æŁĂæIJŕãĂĆ
AMazeåŻćéŸ§çŤśåŘt’å Őå ŽåčńåŠŇäÿĂç¿d’åŕŇæIJL’çČ æČĚæĞĆå¿ŮåİŽæŇĄåŰĎäžŐåĹŻæŰřçŽĎå ęçŤ§çżĎæĹŘãĂĆæIJňåŻćéŸ§è£ŚæIJ§éĞ çĆźçİĂåŁŻäžŐäÿd’æŰźéİćçŽĎçăŤçl’űïijŽäÿĂæŸŕæIJžåŹĺäžžçŽĎèĞłäÿżåŕijèĹłïijŇäžŇæŸŕéčd̄èąŇæIJžåŹĺäžžçŽĎçijŰéŸ§åŠŇå ŔåŘŇãĂĆåŻćéŸ§åřĘåŔŰå¿ŮçŽĎåŘĎçğ è£ŻåśŢåŠŇæĹŘæd̄IJåijĂæžŘåĹřGithubäÿŁïijŇæIJ§å¿ĚäÿŐæŻt’åd’ŽæĎ£æĎŔæŁŢèžńäžŐæŹžèČ¡æIJžåŹĺäžžåĹŻæŰřåŠŇçăŤçl’űçŽĎæIJŃåŔŃäżňè£ŻèąŇäžd’æţĄå Ŕä¡IJïijŇåĹŻéĂăåĞžæŻt’åŁăæIJL’èűčçŽĎä¡IJåŞĄãĂĆ

2 æŮăäžžæIJžçijŰéŸ§

2.1 çżĎèčĚäÿĂæd̄űæżąèűşçijŰéŸ§éIJĂæśĆçŽĎéčd̄æIJž:

éĂŽåÿÿäÿĂäÿłåd’ŽæŮŃç£ijçżĎæĹŘåŇĚæŃňäżěäÿŃçąňäżű(åŻŻè¡t’):

äÿĂäÿłåŻŻè¡t’éčd̄èąŇåŹĺçŽĎæd̄ĎæĹŘïijŽ

1. åŻŻè¡t’æIJžæd̄ű X1ïijĹå£ĚéążïijL’

2. åŁĺåŁŻél’ňè¿¿ X4 ïijĹå£ĚéążïijL’

3. æŮăåĹůçŤţå ŘèřČéĂ§åŹĺïijĹçŤţèřČ/ESCïijL’X4 ïijĹå£ĚéążïijL’

4. PixhACK v3 éčd̄æŐğ X1 ïijĹå£ĚéążïijL’

5. CUAV GPS X1 ïijĹå£ĚéążïijL’

6. æŮăçž£æŢřäijă (CUAV RADIO/XBEE/XTEND/HACKLINK/WP-LINKïijL’ X1åŕź
ïijĹå£ĚéążïijL’

7. åŁĺåŁŻçŤţæśăïijĹå£ĚéążïijL’

8. RCéĄěæŐğåŹĺåŠŇRCæŐěæŤűæIJžïijĹå£ĚéążïijL’

9. æŮăåĹůäžŚåŔřæĹŰèĂĚçŻÿæIJžïijĹåŔŕéĂL’ïijL’

10. èűĚåčřæşćæĹŰèĂĚæ£ĂåĚL’äijăæĎ§åŹĺïijĹåŔŕéĂL’ïijL’

11. åĚL’æţĄåőŽçĆźäijăæĎ§åŹĺïijĹåŔŕéĂL’ïijL’

æŤŕæŇĄçŤţæśăçśżåd̄Ń

ä¡£çŤĺæăĞéĚ çŽĎCUAV IVæĺąåİŮïijŇæŤŕæŇĄæăĞåĞĘ2-6VåŁĺåŁŻçŤţæśă

IVæĺąåİŮæŤŕæŇĄ2-6VçŤţåŐŃãĂĄ0-60AçŤţæţĄ åőd̄æŮűçŻŚæţŃ

çŘĘèőžäÿŁïijŽ

éIJĂèęĄåőd̄æŮűæŐğåĹűèČ¡éčd̄èąŇçŽĎéńŸåžęåŠŇèůİçęż:èů§åŁĺåŁŻçż èĹłæŮűéŮt’ãĂĄéĄěæŐğåŹĺæĹŰèĂĚæŢřäijăéĂŽèőŕèůİçężæIJL’åĚş

èĞłäÿżéčd̄èąŇçŽĎéńŸåžęåŠŇèůİçężïijŽèů§åŁĺåŁŻãĂĄçż èĹłæŮűéŮt’æIJL’åĚş
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PixHackéčd̄æŐğæİ£èő¿åd’ĞæŐěçž£åőŽäźL’

æŕŔçğ éčd̄èąŇåŹĺçŽĎçŤţåŁĺæIJžéąžåžŔ (éĞŇè¿źçŽĎæŢřå ŮåŕźåžŤçŽĎéčd̄æŐğæİ£çŽĎPWMè¿ŞåĞžçńŕåŔč)

CW éąžæŮűéŠĹèd̄žæŮŃæąĺïijŇçż£èL’šåŻ¿çd’ž

CCWéĂĘæŮűéŠĹèd̄žæŮŃæąĺ ïijŇèŞİèL’šåŻ¿çd’ž

æşĺæĎŔïijŽéŤŹèŕŕçŽĎæŐěçž£åŠŇåŻžäżűïijŇéČ¡äijŽåŕijèĞt’èţůéčd̄åřśç£żè¡ęïijŇæĹŰèĂĚäÿěéĞ å¿ĂäÿĂè¿źåĂ¿æŰIJïijŇéIJĂèęĄèřĺæĚŐåőL’èčĚåŠŇéĂL’æŃl’åŻžäżű

åŻŻè¡t’éčd̄èąŇåŹĺ:

è£Źçğ Håd̄ŃæIJžæd̄űïijŇåžŤèŕěéĚ ç¡őXåd̄ŃæĺąåijŔ

2.2 è¡ŕäżűåŔŁåţŇåĚěåijŔçşżçż§éĚ ç¡ő

éčd̄æŐğçŽĎTelem2æŐěåŔčäÿŐRaspberryPIçŽĎUARTéĂŽè£Ğ3-pin twisted ca-
bleè£d̄æŐěïijŇRaspberryPIäÿŐXBee(æIJňéąźçŻőéĞĞçŤĺXBee pro s1)éĂŽè£ĞUSB ca-
bleçŻÿè£d̄ãĂĆäÿžäžĘä¡£äÿL’èĂĚèČ¡åd’§æ čåÿÿéĂŽä£ąïijŇéążæŇL’çĚğäżěäÿŃæ ěéłd’è£ŻèąŇéĚ ç¡őãĂĆ

RaspberryPIéĚ ç¡őåŔĆèĂČ

1. æăŚèŐŞæt’¿æŞ ä¡IJçşżçż§(æşĺ:æIJňéąźçŻőéĞĞçŤĺåÿęæIJL’åŻ¿å¡ćçŢŇéİćçŽĎUbuntu
MATE 16.04 for RaspberryPI 3BïijŇåĚűäżŰçŽĎOSéĚ ç¡őæŰźæşŢåŔŕèČ¡äÿ åŘŇ)

1) SDå ąæăijåijŔåŇŰè¡ŕäżűSD Formatter 4.0 for SD/SDHC/SDXC
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2) çşżçż§éŢIJåČŔæŰĞäżűåIJĺUbuntu mateåőŸç¡ŚäÿŁäÿŃè¡¡ïijŇåĘŹåĚěSDå ąçŽĎè¡ŕäżűWin32
Disk Imager

3) åőL’èčĚæŞ ä¡IJçşżçż§æŮűïijŇåŃ¿éĂL’åijĂæIJžèĞłåŁĺçŹżå¡ŢãĂĆ(åőd̄çŐřauto-login)

4) æŞ ä¡IJçşżçż§åőL’èčĚåőŇæĹŘäżěåŘŐïijŇäÿŃè¡¡æŰĞæIJňçijŰè¿ŚåŹĺgeditïijŇæŰźä¿£åŘŐçż æŻt’æŤźéĚ ç¡őæŰĞäżűãĂĆ
sudo apt install gedit

2. åřĘUARTåŘŕçŤĺäÿžcommunication interfaceãĂĆ

1) sudo gedit /boot/cmdline.text

2) åĹăéŹd’èŕ åŔěâĂŸconsole=serial0,115200âĂŹä£İå ŸåźűéĂĂåĞžãĂĆ #### 3.
ä£őæŤźUARTéĚ ç¡őïijŇåĚşéŮ èŞİçL’ŹïijĹæşĺ:mateçşżçż§éżŸèőd’èŞİçL’Źå ăçŤĺUARTïijL’

3) sudo gedit /boot/config.txt

4) ä£őæŤźinit_uart_clock to 16MHzäżěåŔŁinit_uart_baudrate to
921600åźűåĹăéŹd’èŕ åŔěåL’ éİćçŽĎæşĺéĞŁçňęåŔů#ãĂĆïijĹæşĺ:éčd̄æŐğTelem2æşćçL’źçŐĞäź§èęĄçŻÿåžŤåIJřä£őæŤźäÿž921600ïijL’

5) åIJĺæŰĞæIJňäÿŃéİćæůżåŁăèŕ åŔěâĂŸcore_freq = 250âĂŹ

6) åIJĺæŰĞæIJňäÿŃéİćæůżåŁăèŕ åŔěâĂŸdtoverlay=pi3-disable-
btâĂŹä£İå ŸåźűéĂĂåĞž

7) sudo systemctl disable hciuart sudo reboot

éĞ åŘŕåŘŐUARTéĚ ç¡őåőŇæĹŘ

8



4. åőL’èčĚPythonåŇĚåŠŇLinuxåŇĚãĂĆïijĹæşĺ:mateçşżçż§èĞłåÿępython
2.7çŐŕåćČïijL’

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. åijĂåŘŕsshãĂĆ

1) sudo apt install openssh-server openssh-client

2) sudo raspi-cofig

3) åĞžçŐřéĚ ç¡őçŢŇéİćïijŇéĂL’æŃl’âĂŸnetworkâĂŹãĂĆ

4) éĂL’æŃl’âĂŸssh enabledâĂŹãĂĆ #### 6. èő¿ç¡őåijĂæIJžèĞłåŘŕçĺŃåžŔãĂĆ(çąőä£İauto-
loginåůšåőd̄çŐř)

5) sudo gedit /etc/rc.local

6) åIJĺæŰĞäżűäÿ æůżåŁă cd /AmazeFly python onboard.py -xbee /dev/ttyUSB –pix
/dev/ttyAMA0ïijŇä£İå ŸéĂĂåĞž

XBeeéĚ ç¡őåŔĆèĂČ

1. åŻžäżűçČğåĘŹ

(1) äÿŃè¡¡åůěåĚůXCTU

(2) çČğåĘŹDigiMeshåŻžäżű(æşĺ:æŐĺè Ř8073 – Xbee DiGiMesh 2.4)

2. åřĘéĚ ç¡őæŰĞäżűåŕijåĚěXBee

2.3 çijŰéŸ§çĺŃåžŔèğčæd̄Ř

Introduction

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

The âĂİ AmazeFly âĂİ 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 Pi).

The âĂIJAmazeFlyâĂİ drones use XBee modules to establish a high-level communication
network between the drones and the ground control station.
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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: ZigbeeâĂŹs 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 âĂIJS2CâĂİ 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 PixhawkâĂŹs 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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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.
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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 âĂŸcdâĂŹto enter the project directory.

(5)Run the gcs.py script by sudo python gcs.py -xbee /dev/ttyUSB0.
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

'l': 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 åĹŻæŰřåśŢçd’ž

-2018åźt’10æIJĹ27æŮěæŹŽïijŇçŤśæŐğèőąå ęéŹćåŘt’å ŐèĂĄåÿĹåÿęéćĘçŽĎAMazeïijĹamazething.ioïijL’åÿĹçŤ§åĹŻæŰřåŻćéŸ§åIJĺå ŐçŤţæŞ åIJžäÿŁçl’žäÿŁæijŤäžĘäÿĂåIJžçš¿å¡l’çŽĎæŮăäžžæIJžçijŰéŸ§çĄŕåĚL’çğĂïijŇäÿžæŕ æăą60å Őèŕd̄çŇőäÿŁçŤ§æŮěçěİçęŔãĂĆå ęéŹćåĚŽåğŤäźęèőřåĹŸåĺĄãĂĄåÿÿåŁąåL’ŕéŹćéŢ£æĹ£æŰźèŐĚäÿt’çŐřåIJžïijŇèűĚè£Ğ2000åŘ åÿĹçŤ§æăąåŔŃèğĆçIJŃäžĘçŐřåIJžèąĺæijŤãĂĆ
æŮăäžžæIJžåIJĺåd’l’çl’žçżĎæĹŘI âİd’ N C E P UçŽĎå ŮæăůïijŇè£ŐçİĂåd’IJçl’žå ĞèţůïijŇåIJĺçl’žäÿ æŢčåŔŚçżŽäÿ¡çŽĎèL’šå¡l’ïijŇå ŐçŤţå ęå Řåŕźæŕ æăąçŽĎçĹśåŠŇçěİçęŔèŘęçżŢå£Čåd’t’ãĂĆ
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-è£ŹäžŻåd’IJçl’žçŽĎçš¿çĄţæŮűèĂŇçl’£æć åŔŸæ ćæĹŘâĂIJâŰąâĂİéŸţåd̄Ńå¡ćæĹŘåĞİèĄŽåŁŻæd̄ĄåijžçŽĎåŻćä¡ŞïijŇæŮűèĂŇæĆĎæĆĎåIJřæŚĘåĞžâĂIJâİd’âĂİéŸţåd̄Ńèąĺçd’žåŕźç§ěèŕĘçŽĎè£¡åŕżïijŇæŮűèĂŇçżĎæĹŘâĂIJÏ§âĂİçňęåŔůåśŢçd’žåĞžå ŐçŤţçŽĎçL’źèL’šãĂĆ

-åIJĺåd’IJçl’žäÿ ïijŇN C E P Uè£ŹäžŤäÿłå Ůæŕ èćńçš¿çĄţäżňåŻt’çżŢåIJĺçl’žäÿ éĂăåĞžäÿĂäÿłåůĺåd’ğçŽĎæăąå¿¡ïijŇåIJĺåIJřçŘČèąĺéİćäżěæIJĂçL’źæőŁçŽĎæŰźåijŔåŘŚåĚĺçŘČå ŐçŤţå ęå ŘåśŢçŐřäžĘæŕ æăąçŽĎæĂİå£ţäÿŐåĚşæĂĂãĂĆ

-æŮăäžžæIJžæĚćæĚćçżĎæĹŘâĂIJåĚ å ĄâĂİçŽĎå ŮæăůãĂĆåĘ æňąæŁŁæŢt’äÿłèąĺæijŤæŐĺåŘŚäžĘéńŸæ¡őãĂĆåIJĺè£ŹåĚ å Ąå ŮæăůçŽĎèČŇåŘŐïijŇæIJL’æŮăæŢřå ŐçŤţæăąåŔŃçŤĺæŹžæĚğåŠŇçŤ§åŚ¡åĹŻéĂăçİĂåĚĺçŘČèČ¡æžŘçŤţåŁŻçŽĎåěĞè£źãĂĆåĚĺçŘČéąűåřŰçŽĎçŤţåŁŻäžžæL’ æśĞéŻĘäžŐæ d’ïijŇåĚśçěİå ŐçŤţ60åšĄçŤ§æŮěå£ńäźŘïijĄåd’IJåźŢéŹ äÿt’ïijŇå ŐçŤţåĚ å Ąå Őèŕd̄çŽĎèĎŽæ ěæĎĹæİěæĎĹè£ŚïijŇæŸ§åĚL’éŮłçČĄïijŇéĆčæŸŕæŮăäžžæIJžçĆźçĞČäžĘåd’IJçl’žäÿ çŽĎçŤ§æŮěèIJąçČŻïijŇæŮűéŮt’åőŽæăijåIJĺè£Źäÿłçd̄ňéŮt’âĂęâĂę
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-AmazeåŻćéŸ§è£ŸåřĘåijĂæžŘæIJňæňąçijŰéŸ§çŽĎæL’ĂæIJL’æŰĞæąčèţĎæŰŹåŠŇäżčçăĄãĂĆæňćè£ŐåĚşæşĺAMazeå¿őä£ąåĚňäijŮåŔůãĂĄåŻćéŸ§ç¡ŚçńŹãĂĆæIJ§å¿ĚäÿŃäÿĂäÿłåĹŻéĂăAmazing
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thingçŽĎä¡ăåŁăåĚěåŻćéŸ§ïijĄ

4 æIJžåŹĺäžžåŕijèĹł

4.1 çşżçż§éŢIJåČŔèğčåŇĚäÿŐæL’ŞåŇĚ

æIJňéąźçŻőæIJĂåĹİä¡£çŤĺçŽĎæŸŕåd̄ŃåŔůäÿžMIQIïijĹSBCïijL’çŽĎæİ£å ąïijŇåd’ĎçŘĘåŹĺäÿžRK3288ãĂĆèĂČèŹŚä¡£çŤĺMIQIåőŸç¡ŚæŔŘä¿ŻçŽĎlubuntu14.04çd’¿åŇžçL’ĹæIJňçŽĎåŻžäżűïijŇèĂŇåIJĺéąźçŻőäÿ éŮt’éIJĂèęĄåćd̄æůżäżěåŔŁéIJĂæŤźél’śåŁĺïijŇäżěåŔŁæŰĞäżűçşżçż§ïijŇéĆčäźĹåřśéIJĂèęĄåřĘåŻžäżűèğčåŇĚïijŇçĎűåŘŐä£őæŤźåĘĚæăÿïijŇæŰĞäżűçşżçż§ïijŇçĎűåŘŐåĘ æL’ŞåŇĚïijŇåęĆäÿŃåĹŹäÿžèŕěè£ĞçĺŃèŕęèğčïijŽ

1.èŐůå¿ŮæžŘçăĄïijŽ

1. $mkdir miqi_root
2. $cd miqi_root
3. $git clone https://github.com/mqmaker/miqi-linux-build.git build
4. $git checkout -b rklinux remotes/origin/miqi/v3.10

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

5. $git clone https://github.com/mqmaker/miqi-linux-kernel.git
→˓rockchip-kernel
6. $git checkout -b linux remotes/origin/miqi/linux

2.åřĘåőŸç¡ŚäÿŃè¡¡çŽĎlubuntuèğčåŇĚïijŽ

1. ./ rkImageMaker -unpack lubuntuéŢIJåČŔå ŸæŤ¿çŽĎä¡ ç¡ő
→˓èęĄå ŸæŤ¿ǻLřçŽĎä¡ ç¡ő
ïij́LæIJňéąźçŻőæŸŕǻLŻåżžäžĘäÿĂäÿłäÿŐåŘŐéİćæŔŘǻLřçŽĎåĘĚæăÿæžŘçăĄåd’ĎäžŐåŘŇäÿĂçžğçŻőå¡ŢäÿŃçŽĎæŰĞäżűåd’źbuildïijL’
2. ./afptool -unpack build/firmware.img buid/unpack
3.ä£őæŤźåŘŐæL’ŞåŇĚ
ä£őæŤźå şåŕźåĘĚæăÿǽLŰèĂĚæŸŕæŰĞäżűçşżçż§è£ŻèąŇä£őæŤźåŘŐïijŇçŤĺæŰřçŽĎåĘĚæăÿǽLŰèĂĚæŸŕæŰĞäżűçşżçż§æŻ£æ ćåŐ§æİěéŢIJåČŔäÿ åŕźåžŤçŽĎåĘĚæăÿǽLŰèĂĚæŸŕæŰĞäżűçşżçż§ãĂĆ

æşĺæĎŔïijŽpackage-fileéĞŇéİćçŽĎlinuxrootèůŕå¿ĎæŸŕéŤŹçŽĎïijŇåIJĺlinuxrootåL’ éİćåŁăäÿŁImageïijŇå şæIJĂåŘŐäÿĂèąŇä£őæŤźæĹŘåęĆäÿŃæăůåijŔãĂĆ

# 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

ä£őæŤźè£ĞåŘŐïijŇä¡£çŤĺäżěäÿŃèĎŽæIJňè£ŻèąŇæL’ŞåŇĚïijĹæşĺæĎŔåL’ éİćåŔŸéĞŔèő¿ç¡őïijŇåůěåĚůéŞ¿å ŸæŤ¿ä¡ ç¡őïijŇèŃěäÿ åŕźçŽĎèŕİåŔŕäżěä£őæŤźèĎŽæIJňæĹŰèĂĚçğżåŁĺåůěåĚůéŞ¿ïijL’ïijŽ

#!/bin/bash
SWD=$(cd "$(dirname "$0")"; pwd)
AFPTOOL=${SWD}/../afptool
IMGMAKER=${SWD}/../rkImageMaker
#GEN_DIR=${SWD}/gen
#OUT_DIR=${SWD}/out
TMP_IMG=firmware.img
UPDATE_IMG=ubuntu1404-sfs.img
LOADER=RKLoader.bin

pause()
{
echo "Press any key to quit:"
read -n1 -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} $TMP_IMG
$AFPTOOL -pack ${SWD} $TMP_IMG || pause
# merge uboot and firmware
rm -f ${UPDATE_IMG}
$IMGMAKER -RK32 $LOADER $TMP_IMG ${UPDATE_IMG} -os_type:androidos
→˓|| pause
#rm -r ${GEN_DIR}
echo "Making lubuntu1404.img OK."
#echo "Press any key to quit:"
#read -n1 -s key
exit 0

æşĺæĎŔïijŽåĂŠæŢřçňňåŻŻèąŇäÿ echo âĂIJMaking lubuntu1404.img OK.âĂİ
lubuntu1404.imgäÿžä¡ăèęĄä£őæŤźåŘŐçŽĎéŢIJåČŔåŘ ãĂĆ

4.2 çşżçż§éŢIJåČŔèčĄåL’ł

1.èŐůå¿ŮubuntuæIJĂåřŔèčÿæŰĞäżűçşżçż§

ïijĹ1ïijL’äżŐubuntuåőŸæŰźç¡ŚçńŹäÿŃè¡¡åĚűæŔŘä¿ŻçŽĎæIJĂåřŔèčÿæŰĞäżűçşżçż§ãĂĆ

mkdir~/ubuntu-rootfs
cd ubuntu-rootfs

äÿŃè¡¡Ubuntu Core rootfs

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

æĹŰèĂĚçŻt’æŐěåŐżç¡ŚäÿŁæL’¿åĹřåŕźåžŤçŽĎçL’ĹæIJňäÿŃè¡¡ ####
ïijĹ2ïijL’èğčåŐŃUbuntu Core rootfs taråŇĚ

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

ïijĹ3ïijL’çŤśäžŐæĹŚäżňèęĄchrootïijŇæL’ĂäżěéIJĂèęĄèČ¡åd’§åIJĺchrootçŐŕåćČæL’ğèąŇarmhfçL’ĹæIJňçŽĎbinaryïijŇæL’ĂäżěæĹŚäżňèęĄæŐěèğęlinuxçŽĎbinfmtæIJžåĹűåŠŇqemu
staticèğčéĞŁåŹĺãĂĆ

sudo apt-getinstall qemu-user-static
sudo cp/usr/bin/qemu-arm-static ubuntu-rootfs /usr/bin/
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ïijĹ4ïijL’åřĘæIJňæIJžçŽĎdnséĚ ç¡őåd’ åĹűåĹřçŻőæăĞrootfsïijŇåŘŐéİćèĄŤç¡ŚæŮűäijŽçŤĺåĹř

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

2.æŇĆè¡¡æŰĞäżűçşżçż§

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(è£ŻåĚěchrootçŐŕåćČ)

sudo chroot ~/ubuntu-rootfs/

4.éĚ ç¡őç¡ŚçżIJæIJ åŁą

ä¡£çŤĺvimæĹŰèĂĚæŸŕviïijŇä£őæŤź/etc/apt/sources.listçŽĎåĘĚåőźãĂĆåŐżæŐL’éŹd’äżědeb-
srcåijĂåd’t’çŽĎ æL’ĂæIJL’åžŞçŽĎæşĺéĞŁãĂĆ

vim /etc/apt/sources.list
ǽLŰvi /etc/apt/sources.list

5.åőL’èčĚè¡ŕäżű

éęŰåĚĹéIJĂèęĄæŻt’æŰřè¡ŕäżűæžŘ

sudo apt-get update

æşĺæĎŔïijŽåęĆæd̄IJåd’śèt’ěïijŇåřśéIJĂèęĄéĚ ç¡ődnsïijŇresolv.conf
åżžèőőåőL’èčĚè¡ŕäżűåęĆäÿŃïijŽ

SSHïijŇè£IJçĺŃçŹżéŹĘçşżçż§éIJĂèęĄçŤĺǻLřãĂĆ
Networkmanager,ç¡ŚçżIJçőąçŘĘçŽĎè¡ŕäżűãĂĆ
wireless-toolsãĂĆ
ç L’ç L’ãĂĆ

åőL’èčĚåŕźåžŤè¡ŕäżűçŻt’æŐěä¡£çŤĺäÿŃæŰźåŚ¡äżd’èąŇïijŽ

apt-get install è¡ŕäżűåŘ

18



6.èő¿ç¡őçŤĺæĹůçŻÿåĚş

adduser UbuntuïijŇçĎűåŘŐæăźæ őæŔŘçd’žèő¿ç¡őåŕĘçăĄãĂĆ
èő¿ç¡őäÿżæIJžåŘ çğřïijŽ

echo"ubuntu-arm">/etc/hostname

èő¿ç¡őæIJňæIJžåĚěåŔčipïijŽ

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

åĚĄèőÿèĞłåŁĺæŻt’æŰřdnsïijŽ

dpkg-reconfigureresolvconf

èő¿ç¡őæŮűåŇžïijŽ

dpkg-reconfiguretzdata

7.éĚ ç¡őäÿšåŔčèřČèŕŢ

æůżåŁăäÿĂäÿł/etc/init/ttyS2.confæŰĞäżűïijĹæ§ěå¿ŮåőŸæŰźèţĎæŰŹå¿Ůç§ěèřČèŕŢäÿšåŔčåŔůäÿžttyS2ïijL’

cp tty1.conf ttyS2.conf
vi ttyS2.conf

ä£őæŤźåĚűåĘĚåőźåęĆäÿŃïijŽ

start on stoppedrc or RUNLEVEL=[12345]
stop on runlevel[!12345]
respawn
exec /sbin/getty-L 115200 ttyS2 vt102

8.éĂĂåĞžchrootïijŇçŻt’æŐěexit

9.å ÿè¡¡çŻÿåĚşæŰĞäżűçşżçż§

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

10.åĹűä¡IJçşżçż§éŢIJåČŔ

åŔĆèĂČåŔęäÿĂçŕĞæŰĞæąčéŢIJåČŔæL’ŞåŇĚäÿŐèğčåŇĚïijŇåĚĹåřĘåŐ§åğŃéŢIJåČŔèğčåŇĚïijŇåřĘè£ŹäÿłæIJĂåřŔæŰĞäżűçşżçż§æŻ£æ ćåŐ§åğŃéŢIJåČŔ
çŽĎæŰĞäżűçşżçż§ïijŇçĎűåŘŐåĘ æL’ŞåŇĚïijŇåřśåĄŽåě¡äžĘãĂĆ
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æşĺæĎŔïijŽçČğå¡Ţçşżçż§åŘŐïijŇæŔŘçd’žæŰĞäżűçşżçż§çl’žéŮt’äÿ åd’§ïijŇéĆčäźĹåřśéĞ æŰřresize2fs
åĹĘåŇžåŘ ãĂĆåĹĘåŇžåŘ åŔŕäżěçŤĺåęĆäÿŃåŚ¡äżd’èąŇïijŽ

cat /proc/partition
ǽLŰ df

èŃěåĞžçŐřæŮăæşŢäÿŁç¡ŚçŽĎéŮőéćŸïijŇåŔŕèČ¡éIJĂèęĄæL’ŃåŁĺèŐůåŔŰIPåIJřåİĂïijŇä¡ĘåęĆæd̄IJåőL’èčĚäžĘnetworkmanagerïijŇäÿĂèĹňäÿ äijŽåĞžçŐřèŕěéŮőéćŸ
dhclient eth0

4.3 çşżçż§çČğå¡Ţ

çşżçż§çČğå¡ŢåIJĺWindowsïijŇUbuntuäÿd’äÿłæŞ ä¡IJçşżçż§éČ¡åŔŕäżěåőd̄çŐřïijŇåřśäźŃåL’ æŔŘåĹřçŽĎLUBUNTUçd’¿åŇžçL’ĹïijŇåIJĺWindowsäÿŃçČğå¡Ţè¿ČäÿžåőźæŸŞïijŇåŻăæ d’ïijŇæ d’æŰĞåŔŹè£řçŽĎäÿžWindowsäÿŃçŽĎçČğå¡Ţè£ĞçĺŃïijŽ

1. äÿŃè¡¡ Release_DriverAssistant.zipïijŇèğčåŐŃïijŇçĎűåŘŐè£ŘèąŇéĞŇéİćçŽĎ
DriverInstall.exe ãĂĆ

äÿžäžĘæL’ĂæIJL’èő¿åd’ĞéČ¡ä¡£çŤĺæŻt’æŰřçŽĎél’śåŁĺïijŇèŕůåĚĹéĂL’æŃl’âĂİél’śåŁĺå ÿè¡¡âĂİïijŇçĎűåŘŐåĘ éĂL’æŃl’âĂİél’śåŁĺåőL’èčĚâĂİãĂĆ

1.1 äÿŃè¡¡è¡ŕäżűåůěåĚůïijŽ

AndroidTool_Release_v2.39ïijŇåIJĺMIQIåőŸæŰźæŰĞæąčéĞŇåřśäijŽæŔŘä¿ŻïijŇæĹŰèĂĚçŻt’æŐěäżŐç¡ŚäÿŁäÿŃè¡¡åřśèąŇïijŇè£ŹæŸŕRockchipåőŸæŰźæŔŘä¿ŻçŽĎçČğå¡ŢåůěåĚůãĂĆ
#### 1.2 è£ŻåĚěè¡ŕäżűåŔŕäżěçIJŃåĹřåęĆäÿŃäÿL’çŢŇéİćïijŽ

äÿL’çğ æŰźæşŢéČ¡åŔŕäżěåőd̄çŐřçČğå¡ŢåŁ§èČ¡ïijŇä¡ĘæŸŕæIJňéąźçŻőåÿÿçŤĺçŽĎæŸŕçňňäžŇçğ ïijŇåŻăäÿžåIJĺåĄŽçşżçż§éŢIJåČŔæŮűåůšçżŔåřĘåĚűæL’ŞåŇĚïijŇæŢĚäÿŃéİćäżŃçż èŕěçğ æŰźæşŢïijŽ

1. çĆźåĞżâĂIJåŻžäżűâĂİæŇL’éŠő

éĂL’æŃl’åŕźåžŤä¡ăèęĄçČğå¡ŢçŽĎéŢIJåČŔæŰĞäżű

2. æİ£å ąïijŽè£ŻåĚěâĂŸrockusbâĂŹæĺąåijŔ
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ïijĹ1ïijL’ æŰ åijĂUSBçŤţæžŘ

ïijĹ2ïijL’ ä¡£çŤĺéŢŁå ŘæĹŰåŻd̄å¡ćéŠĹæŇL’ä¡ŔæĄćåd’ éŤő

ïijĹ3ïijL’ éĞ æŰřè£d̄æŐěUSBçŤţæžŘ

ïijĹ4ïijL’ ç L’å¿Ěåd’ğçžę3çğŠïijŇçĎűåŘŐéĞŁæŤ¿æĄćåd’ éŤőãĂĆ

ïijĹ5ïijL’ PCçńŕäÿŁäijăè¡ŕäżűåžŤæčĂæţŃåĹřåŁăè¡¡èő¿åd’Ğ

3. æL’ğèąŇâĂIJå ĞçžğåŻžäżűâĂİæ ěéłd’

å şæŇL’äÿŃâĂIJå ĞçžğâĂİæŇL’éŠőãĂĆåIJĺå ĞçžğåŘŐïijŇè¡ŕäżűåŔşçńŕè£ŸäijŽæŸ¿çd’žâĂIJæčĂæ§ěåŻžäżűâĂİïijŇæIJĂåě¡ç L’åĚűæL’ğèąŇåőŇåĘ æŰ åijĂãĂĆ

4.4 äÿšåŔčèřČèŕŢ

äÿšåŔčèřČèŕŢå şæŸŕåIJĺPCäÿŁçŹżéŹĘæİ£å ąçşżçż§ïijŇçĎűåŘŐåŕźåĚűè£ŻèąŇèřČèŕŢãĂĆæIJňéąźçŻőåd’ğèĞt’ä¡£çŤĺåĹřäžĘäÿd’çğ çŹżéŹĘæŰźåijŔïijŇçňňäÿĂçğ åřśæŸŕåIJĺèĞłåůśPCäÿŁçŽĎUBUNTUæŞ ä¡IJçşżçż§äÿŁä¡£çŤĺè¡ŕäżűminicomè£ŻèąŇçŹżéŹĘïijŇè£ŸæIJL’äÿĂçğ åřśæŸŕéĂŽè£ĞSSHè£IJçĺŃçŹżåĚěïijŇçňňäžŇçğ æŰźæşŢåůšçżŔåIJĺåĚűäżŰæŰĞæąčäÿ äżŃçż äžĘïijŇæIJňæŰĞäÿ åĘ èţŸè£řïijŇäÿŃéİćäżŃçż çŽĎæŸŕçňňäÿĂçğ çŹżéŹĘæŰźæşŢïijŽ

1. çąňäżűè£d̄æŐě

ä¡£çŤĺè¡ňäÿšåŔčïijŇåřĘPCäÿŐåijĂåŔŚæİ£è£ŻèąŇè£d̄æŐěïijŽ

ïijĹ1ïijL’ è¡ňäÿšåŔčGNDåIJřçž£äÿŐåijĂåŔŚæİ£GNDéŠĹçŻÿè£d̄ïijŻ

ïijĹ2ïijL’ è¡ňäÿšåŔčTXDè¿ŞåĞžçž£äÿŐåijĂåŔŚæİ£RXéŠĹçŻÿè£d̄ïijŻ

ïijĹ3ïijL’ è¡ňäÿšåŔčRXDè¿ŞåĚěçž£äÿŐåijĂåŔŚæİ£TXéŠĹçŻÿè£d̄ïijŻ

2. è£d̄æŐěåŔĆæŢř

ïijĹ1ïijL’ æşćçL’źçŐĞïijŽ115200

ïijĹ2ïijL’ æŢřæ őä¡ ïijŽ8

ïijĹ3ïijL’ åĄIJæ ćä¡ ïijŽ1

ïijĹ4ïijL’ åěĞåĄűæăąéłŇä¡ ïijŽæŮă

ïijĹ5ïijL’ æţĄæŐğïijŽæŮă

è£ŹäžŻåŔĆæŢřæŸŕéIJĂèęĄåIJĺminicomäÿŁéİćèő¿ç¡őçŽĎïijŇå§žæIJňäÿŁåŔłéIJĂèęĄèő¿ç¡őçňňäÿĂéąźåŔĆæŢřåřśèąŇïijŇåĚűäżŰäÿĂèĹňminicomäÿŁèő¿ç¡őçŽĎéČ¡çňęåŘĹèęĄæśĆãĂĆ

3. äÿšåŔčèřČèŕŢ

• æ d’éąźå şæŸŕçşżçż§çŹżéŹĘçŽĎéĞ èęĄæ ěéłd’ïijŇéŹd’äžĘæŇL’çĚğçňňäžŇçĆźæŔŘåĹřçŽĎéIJĂèęĄèő¿ç¡őçŽĎåŔĆæŢřäżěåd’ŰïijŇè£ŸéIJĂèęĄåřĘè£d̄æŐěçŽĎäÿšåŔčåŔůèő¿ç¡őäÿžttyUSB0ãĂĆ
èő¿ç¡őminicomåŔĆæŢřçŽĎåŚ¡äżd’èąŇåęĆäÿŃïijŽ

sudo minicom –s

• æL’ŞåijĂèŕěçŢŇéİćåŘŐéĂL’æŃl’çňňäÿL’éąźïijŇçĎűåŘŐè£ŻèąŇèő¿ç¡ő

• æşĺæĎŔèő¿ç¡őåőŇæŕŢåŘŐéIJĂèęĄä£İå ŸïijŇéĂL’æŃl’çňňäžŤéąźïijŇä£İå Ÿèő¿ç¡ő
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• èő¿ç¡őåőŇæŕŢåŘŐïijŇéĆčäźĹåřśåřĘæİ£å ąäÿŁçŤţïijŇçŤĺäźŃåL’ æŔŘåĹřçŽĎè¡ňäÿšåŔčçŽĎåŔęäÿĂçńŕçŽĎUSBåŔčè£d̄æŐěäÿŁPCïijŇæL’ŞåijĂminicomïijŽ

sudo minicom

• çĎűåŘŐåřśåŔŕäżěè£ŻåĚěåĹřæİ£å ąçŽĎçşżçż§éĞŇäžĘïijŇæşĺæĎŔåĹİæňąçŹżéŹĘçŽĎåŕĘçăĄäÿžâĂIJmiqiâĂİïijŇåŘŐéİćåŔŕäżěèĞłèąŇä£őæŤźåŕĘçăĄãĂĆ

éIJĂèęĄæşĺæĎŔçŽĎåIJřæŰźïijŽ #### 1. èŃěPCäÿŁæšąæIJL’æŸ¿çd’žæİ£å ąæL’Şå řåĞžæİěçŽĎä£ąæĄŕïijŇåŔŕäżěèĂČèŹŚéĞ æŰřäÿŁçŤţ
#### 2. äÿ åĘ èřČèŕŢæŮűïijŇéIJĂèęĄåĚĹéĂĂåĞžminicomïijĹctrl A +
XïijL’ïijŇåĘ åĄIJæ ćåŕźæİ£å ąçŽĎä¿ŻçŤţïijŇèŃěäÿd’æ ěåőd̄æŰ¡éąžåžŔæŤźåŔŸïijŇåĹŹäÿŃæňąä¡£çŤĺminicomæŮűäijŽåĞžçŐřäżěäÿŃè£Źçğ æČĚåĘţïijŽ
##### äÿšåŔčèćńéŤĄïijĹDevice /dev/ttyS0 is locked ##### èğčåĘşæŰźæşŢïijŽ

ls /var/lock
åĞžçŐřLCK..ttyS0 subsysè£ŹäÿłæŰĞäżű
kill 0

äźŃåŘŐåřśåŔŕäżěéĞ æŰřè£ŻåĚěminicomäžĘãĂĆ

4.5 çşżçż§åĘĚæăÿä£őæŤź

æIJňéąźçŻőåŕźåĘĚæăÿä£őæŤźçŽĎæŞ ä¡IJåd’ğèĞt’åĹĘäÿžäÿd’éČĺåĹĘïijŇäÿĂéČĺåĹĘæŸŕå§žæIJňæŞ ä¡IJïijŇåŇĚæŃňçijŰèŕŚåĘĚæăÿäżěåŔŁçijŰèŕŚåĘĚæăÿæĺąåİŮåŠŇçňňäžŇéČĺåĹĘæŸŕæIJňéąźçŻőçŽĎçŻÿåĚşçL’źæőŁæŞ ä¡IJïijŇåŇĚæŃňéĚ ç¡őuart3äżěåŔŁåćd̄æůż5gél’śåŁĺïijŇäÿŃéİćäżŃçż äžĘåŘĎéČĺåĹĘåůěä¡IJè£ĞçĺŃïijŽ
### 1.1çijŰèŕŚåĘĚæăÿ åIJĺåĘĚæăÿæžŘçăĄäÿŃæL’ğèąŇmake menucon-
figäźŃåŘŐïijŇåřśåŔŕäżěçIJŃåĹřåŕźåžŤçŽĎåĘĚæăÿéĚ ç¡őçŢŇéİćïijŇçŤĺæĹůåŔŕäżěåŃ¿éĂL’éIJĂèęĄçijŰèŕŚçŽĎél’śåŁĺäżěåŔŁåĚűäżŰæŰĞäżűïijŇåŕźäžŐél’śåŁĺåŔŕäżěéĂL’æŃl’åřĘåĚűçŻt’æŐěçijŰèŕŚè£ŻåĘĚæăÿïijŇäź§åŔŕäżěéĂL’æŃl’åřĘåĚűçijŰèŕŚæĹŘæĺąåİŮïijŇåęĆæd̄IJéĂL’æŃl’çijŰèŕŚæĹŘæĺąåİŮïijŇåŔŕäżěåŔĆèĂČåęĆäÿŃ3.2çijŰèŕŚæĹŘmodulesãĂĆ
åIJĺçŤĺæĹůéĚ ç¡őåőŇåĘĚæăÿåŘŐïijŇäijŽçŤ§æĹŘäÿĂäÿłéĚ ç¡őæŰĞäżűïijŇçŤĺèŕěéĚ ç¡őæŰĞäżűåŕźåĘĚæăÿè£ŻèąŇçijŰèŕŚïijŇçŤĺåęĆäÿŃèĎŽæIJňè£ŻèąŇçijŰèŕŚïijŽ

#!/bin/bash

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

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 -j8 rk3288-MiQi.img

(continues on next page)

23



(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

æşĺæĎŔïijŽ

1. build_kernelåĞ¡æŢřäÿ åŕźåžŤçŽĎmake ARCH=arm xxxx_defconfigè£ŹäÿĂèąŇäÿ ïijŇxxxx_defconfigå şäÿžäÿŁéİćæŔŘåĹřçŽĎä¡ăèĞłåůśéĚ ç¡őåĘĚæăÿåŘŐçŤ§æĹŘçŽĎéĚ ç¡őæŰĞäżűïijŇåĚűåĚůä¡ŞåŘ å ŮéIJĂèęĄåIJĺèĎŽæIJňäÿ èĞłèąŇä£őæŤźïijŇèŕěèĎŽæIJňäijŽæŇL’çĚğèŕěæŰĞäżűåŕźåĘĚæăÿè£ŻèąŇçijŰèŕŚãĂĆ

2. èĎŽæIJňæIJĂåL’ éİćçŽĎåŔŸéĞŔèő¿ç¡őãĂĆæIJňäžžæŸŕåřĘåĘĚæăÿæžŘçăĄäżěåŔŁbuildæŰĞäżűåd’źïijĹå şå ŸæŤ¿lubuntuèğčåŇĚåŘŐå ŸæŤ¿çŽĎä¡ ç¡őïijŇäżěåŔŁæL’ŞåŇĚåŘŐæŰřéŢIJåČŔå ŸæŤ¿çŽĎä¡ ç¡őïijL’ãĂĆåŻăæ d’èŕěèĎŽæIJňæŸŕæŤ¿åIJĺbuildæŰĞäżűåd’źäÿŃãĂĆ

1.2çijŰèŕŚmodules

åIJĺåĘĚæăÿæžŘçăĄåŕźåžŤçŽĎæŰĞäżűçŻőå¡ŢäÿŃæL’ğèąŇåęĆäÿŃåŚ¡äżd’èąŇïijŽ

èŃěæŁěéŤŹ âĂIJçijŰèŕŚéŞ¿ä¡ ç¡őéŤŹèŕŕâĂİïijŇåĹŹåřĘbuildæŰĞäżűåd’źäÿŃçŽĎprebuildèĂČè£ĞåŐżåĹřåĘĚæăÿæL’ĂåIJĺæŰĞäżűåd’źäÿŁäÿĂçžğåŕźåžŤmakefileäÿ çŽĎçijŰèŕŚåůěåĚůéŞ¿çŽĎä¡ ç¡őïijŇèŕěæŰĞäżűåd’źäÿŃåŇĚåŘńçijŰèŕŚåĘĚæăÿéIJĂèęĄçŽĎåůěåĚůéŞ¿ãĂĆ

make modules
mkdir modules_install
make INSTALL_MOD_PATH=./modules_install modules_install

æŃůåĹřåijĂåŔŚçL’ĹåŘŐïijŇæÿĚæěŽæĺąåİŮåőL’èčĚçŻőå¡Ţ(èŕěçŻőå¡ŢåŘńæIJL’éŞ¿æŐěïijŇäijŽå¡śåŞ SDKçŽĎçijŰèŕŚ)

1.3 éĚ ç¡őuart3,å şåŕźåžŤçşżçż§äÿ ttys3äÿšåŔčïijŇéIJĂèęĄè£d̄æŐěéčd̄æŐğä¡£çŤĺãĂĆ

1.3.1éĚ ç¡ő DTS èŁĆçĆź

æŰĞäżű kernel/arch/arm/boot/dts/rk3288.dtsi äÿ åůšçżŔæIJL’ uart
çŻÿåĚşèŁĆçĆźåőŽäźL’ïijŇ

åęĆäÿŃæL’Ăçd’žïijŽuart_gps: serial@ff1b0000 { compatible = âĂIJrockchip,serialâĂİ;
reg = <0xff1b0000 0x100>; interrupts = ; clock-frequency = <24000000>; clocks =
<&clk_uart3>, <&clk_gates6 11>; clock-names = âĂIJsclk_uartâĂİ, âĂIJpclk_uartâĂİ;
current-speed = <115200>; reg-shift = <2>; reg-io-width = <4>; dmas = <&pdma1 7>,
<&pdma1 8>;#dma-cells = <2>; pinctrl-names = âĂIJdefaultâĂİ; pinctrl-0 = <&uart3_xfer
&uart3_cts &uart3_rts>; status = âĂIJdisabledâĂİ; };

æşĺïijŽuart_gps åIJĺèŕěæŰĞäżűçŽĎ aliases èŁĆçĆźäÿ èćńåőŽäźL’äÿžïijŽserial3 =
&uart_gps;

çŤĺæĹůåŔłéIJĂåIJĺ **kernel/arch/arm/boot/dts/firefly-rk3288.dts
**æŰĞäżűäÿ æL’ŞåijĂæL’ĂèęĄä¡£çŤĺçŽĎèŁĆçĆźå şåŔŕïijŇ
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åęĆäÿŃæL’Ăçd’žïijŽ&uart_gps { status = âĂIJokayâĂİ; dma-names = âĂIJ!txâĂİ,
âĂIJ!rxâĂİ;pinctrl-0 = <&uart3_xfer &uart3_cts>; };

1.4åćd̄æůżél’śåŁĺïijĹ5GïijL’

æŮăäžžæIJžéIJĂèęĄç¡ŚçżIJäijăè¿ŞåŁ§èČ¡ïijŇèĂŇåőd̄éłŇåőd’çŐŕåćČäÿ åŔŮåĹřè¿Čåd’Ž2.4GHZ
wifiä£ąåŔůçŽĎåźšæL’řïijŇéĆčäźĹèĂČèŹŚéĞĞçŤĺ5GHZ wifi
ä£ąåŔůãĂĆåIJĺç¡ŚäÿŁèt’ äźř5Gç¡Śå ąåŘŐïijŇåŔŚçŐřéIJĂèęĄ8811AUél’śåŁĺïijŇèĂŇåIJĺåĘĚæăÿæžŘçăĄåŕźåžŤçŽĎçŻőå¡ŢäÿŃïijŇæL’ğèąŇmake
menuconfig,åźűæIJłåŔŚçŐř8811AUél’śåŁĺïijŇéĆčäźĹéIJĂèęĄèĞłåůśæůżåŁăè£ŻåŐżïijŇè£ĞçĺŃåęĆäÿŃïijĹåIJĺæ d’äźŃåL’ éIJĂèęĄåřĘèŕěél’śåŁĺæŰĞäżűäÿŃè¡¡äÿŃæİěïijL’ïijŽ

1ãĂĄåřĘ8811AU.tar.gzïijĹåŘ å ŮåŔŕäżěèĞłèąŇä£őæŤźïijL’æŰĞäżűèğčåŐŃèĞşâĂİåĘĚæăÿæžŘçăĄåŇĚ/drivers/net/wireless/âĂİèůŕå¿ĎäÿŃãĂĆ

2ãĂĄmake menuconfigïijŇæL’¿åĹřDevice drivers->network device support->wireless
lan->usb zd1201 based wireless device support**éĂL’äÿž*

3ãĂĄä£őæŤźâĂİåĘĚæăÿæžŘçăĄåŇĚ/drivers/net/wirelessâĂİèůŕå¿ĎäÿŃçŽĎKconfigïijŇåžŢèąŇåćd̄åŁăïijŽ
source âĂIJdrivers/net/wireless/8811AU/KconfigâĂİ

4ãĂĄä£őæŤźâĂİåĘĚæăÿæžŘçăĄåŇĚ/drivers/net/wirelessâĂİèůŕå¿ĎäÿŃçŽĎmakefileïijŇåžŢèąŇåćd̄åŁăïijŽ
obj-$(CONFIG_8811AU) +=8811AU/

5ãĂĄåĹřåĘĚæăÿæžŘçăĄåŇĚä¡ ç¡őmake menuconfigïijŇéĂL’äÿ Device drivers-
>network device support->wireless lan->8811AU USB wifiéĂL’äÿž*

6ãĂĄä£İå Ÿ makeäźŃåŘŐãĂĆ æşĺæĎŔïijŽä£őæŤźåőŇåĘĚæăÿåŘŐéIJĂèęĄéĞ æŰřçijŰèŕŚåĘĚæăÿïijŇèŃěæŸŕåćd̄æůżäžĘåĘĚæăÿæĺąåİŮïijŇéIJĂèęĄéĞ æŰřçijŰèŕŚåĘĚæăÿæĺąåİŮïijŇæŤ¿åĹřçşżçż§æŇĞåőŽä¡ ç¡őäÿŃãĂĆ

4.6 çşżçż§çŐŕåćČéĚ ç¡ő

æ d’åd’ĎçŐŕåćČéĚ ç¡őæŇĞçŽĎæŸŕæIJňéąźçŻőæL’ĂéIJĂèęĄçŤĺåĹřçŽĎåŘĎäÿłè¡ŕäżűçŐŕåćČäżěåŔŁæL’ĂéIJĂèęĄçŽĎåžŞçŽĎéĚ ç¡őïijŇåŇĚæŃňïijŽ
OpencvïijŇRosïijŇOptitrackïijŇEigenïijŇmavrosç L’ãĂĆ

Opencv

ïijŚ.åőL’èčĚäžd’åŔL’çijŰèŕŚåůěåĚůéŞ¿ïijŇåőL’èčĚè£ĞçĺŃåęĆäÿŃïijŽ

ä¿ŃïijŽåőL’èčĚçL’ĹæIJňäÿžgcc-linaro-arm-linux-gnueabihf-4.8-
2014.04_linux

• ç¡ŚäÿŁèŐůåŔŰgcc-linaro-arm-linux-gnueabihf-4.8-2014.04_linux.tarïijŇåIJĺæL’ĂåIJĺçŻőå¡Ţè£ŻèąŇèğčåŐŃïijŇä¡£çŤĺåŚ¡äżd’èąŇ

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

• åIJĺ/usr/localäÿŃæŰřåżžäÿĂäÿłæŰĞäżűåd’źïijŇä¡£çŤĺåŚ¡äżd’èąŇ
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sudo mkdir arm-toolchain

• åřĘåĹŽæL’ èğčåŐŃåŘŐå¿ŮåĹřçŽĎgcc-linaro-arm-linux-gnueabihf-4.8-
2014.04_linuxæŰĞäżűåd’ åĹűåĹřarm-toolchainéĞŇïijŇä¡£çŤĺåŚ¡äżd’èąŇ

sudo cp -r /home/wl/äÿŃè¡¡/gcc-linaro-arm-linux-gnueabihf-4.8-
→˓2014.04_linux /usr/local/arm-toolchain

• åőŇæĹŘäźŃåŘŐïijŇéIJĂèęĄèő¿ç¡őçŐŕåćČåŔŸéĞŔïijŇä¡£çŤĺåŚ¡äżd’èąŇæL’ŞåijĂ/etc/profile
æĹŰ /etc/bash.bashrc sudo gedit /etc/profile åIJĺæŰĞäżűçŽĎæIJńåř¿åŁăåĚěäÿŃéİćè£ŹäÿĂèąŇïijŽ

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

• ä£İå Ÿè£ĞåŘŐä¡£çŤĺåęĆäÿŃåŚ¡äżd’èąŇä¡£åĚűçńŃå şçŤ§æŢĹïijŽ

source /etc/profile

• æIJĂåŘŐéĂŽè£ĞåęĆäÿŃæŰźåijŔéłŇèŕĄæŸŕåŘęåőL’èčĚæĹŘåŁ§ïijŽarm-linux-
gnueabi-gcc –vïijŇåĞžçŐřçL’ĹæIJňä£ąæĄŕèŕt’æŸŐéłŇèŕĄåőL’èčĚæĹŘåŁ§

2.åőL’èčĚCmakeïijŇåőL’èčĚè£ĞçĺŃåęĆäÿŃïijŽ

ä¡£çŤĺåęĆäÿŃåŚ¡äżd’èąŇïijŽ

sudo apt-get install cmake å şåőŇǽLŘåőL’èčĚãĂĆ

3.OpencvçŽĎçijŰèŕŚïijŽ

(1)æL’ŞåijĂCmakeïijŽ

• sudo cmake-gui,éĂL’æŃl’èęĄçijŰèŕŚçŽĎæžŘæŰĞäżűåŠŇçijŰèŕŚäźŃåŘŐå ŸæŤ¿çŽĎèůŕå¿Ď,æIJňäžžéĂL’æŃl’çŽĎèůŕå¿ĎåĹĘåĹńäÿžïijŽ/home/wl/äÿŃè¡¡/opencv-
3.2.0ïijŇ/home/wl/arm-linux-opencv-binariesïijŇarm-linux-opencv-
binariesäÿžæŰřåżžçŽĎæŰĞäżűåd’źãĂĆ ##### (2)çĎűåŘŐéĚ ç¡őçijŰèŕŚåůěåĚůãĂĆ

• Specify the generator for this project:çňňäÿĂéąźéĂL’æŃl’Unix Make-
file,åŃ¿éĂL’çňňåŻŻéąźSpecify options for cross-compilingãĂĆ

• SextåŘŐïijŇTarget Systemäÿžlinux,CompilerséĂL’éąźäÿŃçŽĎCåŠŇC++åĹĘåĹńåŕźåžŤåőL’èčĚçŽĎgcc-
linaro-arm-linux-gnueabihf-4.8-2014.04_linuxèůŕå¿ĎäÿŃçŽĎarm-linux-gnueabihf-
gccåŠŇarm-linux-gnueabihf-g++(åIJĺbinçŻőå¡Ţäÿ ) ,Target RootéĂL’éąźäÿžgcc-linaro-
arm-linux-gnueabihf-4.8-2014.04_linuxçŽĎåőL’èčĚçŻőå¡ŢïijŇäÿ çŤĺåÿę/bin. #####
(3)Config:

• çĆźåĞżfinishäźŃåŘŐäijŽåĞžçŐřçňňäÿĂæňąConfigureçŽĎçżŞæd̄IJïijŇåŔŕèČ¡åĞžçŐřåŘĎçğ éŤŹèŕŕïijŇæŕŤåęĆèŕt’ERROR
in configuration process,project files may be invalid
è£ŹäÿłéŤŹèŕŕåŔŕäżěæŮăèğĘæŐL’ïijŇçŻt’æŐěçĆźåĞżOK ãĂĆ
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• çĎűåŘŐåřśæŸŕä£őæŤźçžćèL’šåŇžå§§çŽĎéČĺåĹĘåĂijïijŇåŐżæŐL’æ§ŘäžŻåĂijïijŽ
WITH_OPENCLãĂĄWITH_TIFFãĂĂBUILD_OPENEXRãĂĄWITH_OPENEXRãĂĄWITH_CUDA
åźűä£őæŤźCMAKE_INSTALL_PREFIXçŽĎåĂijäÿžèĞłåůśæČşèęĄçŽĎèůŕå¿ĎïijŇè£ŹéĞŇæĹŚèő¿ç¡őäÿžäžĘ/usr/local/arm-
opencv/ãĂĆ

• çĎűåŘŐæL’ŞåijĂ/home/wl/arm-linux-opencv-binariesçŻőå¡ŢäÿŃçŽĎCMakeCache.txtæŰĞäżűä£őæŤźéĞŇè¿źçŽĎäÿd’äÿłåĂijïijŽ
CMAKE_EXE_LINKER_FLAGSåŐ§æİěäÿžçl’žïijŇåŁăäÿŁ-
lpthread -lrt -ldl CMAKE_INSTALL_PREFIX:PATH=
XXXXXX(åőL’èčĚèůŕå¿Ď) èğĄäÿŁãĂĆ çĎűåŘŐåřśåŔŕäżěæL’ğèąŇsudo
make,æşĺæĎŔè£ŹéĞŇèęĄåIJĺçijŰèŕŚçŤ§æĹŘæŰĞäżűçŻőå¡ŢäÿŃæŞ ä¡IJïijŇè£ŹéĞŇæĹŚçŽĎèůŕå¿Ďäÿž/home/wl/arm-
linux-opencv-binaries

çijŰèŕŚè£ĞçĺŃäÿ åŔŕèČ¡åĞžçŐřåęĆäÿŃéŮőéćŸïijŽ

• gnueabihf/bin/ld:ãĂĂ../../3rdparty/lib/libzlib.a(crc32.obj):ãĂĂrelocationãĂĂR_ARM_THM_MOVW_ABS_NCãĂĂagainstãĂĂ‘aãĂĂlocalãĂĂsymbolâĂŹcanãĂĂotãĂĂbeãĂĂusedãĂĂwhenmakingãĂĂaãĂĂsharedãĂĂobject;ãĂĂrecompileãĂĂwithãĂĂ-
fPIC

• æşĺæĎŔåĹřåĚűäÿ çŽĎlibzlib.aæŰĞäżűïijŇæĹŚäżňéIJĂèęĄåIJĺä¡ăæŇĞåőŽçŽĎäžŇè£ŻåĹűæŰĞäżűè¿ŞåĞžèůŕå¿ĎçŽĎïijŽ3rdparty/zlib/CMakeFiles/zlib.dir/flags.makeæŰĞäżűäÿ ïijŇåřĘC_FLAGSãĂĂ=ãĂĂãĂĂ-
fsigned-charãĂĂ-WãĂĂ-WallãĂĂ-WerroræŻ£æ ćäÿž C_FLAGS = -fsigned-char -O3 -
fPIC -W -Wall -Werror åřśèąŇäžĘïijŇåIJĺè£ŹäźŃåŘŐæĹŰèĂĚäźŃåL’ éČ¡åŔŕèČ¡åĞžçŐřåŘŇæăůæČĚåĘţçŽĎéŤŹèŕŕïijŇåŔŕèČ¡åĞžéŤŹçŽĎäÿ æŸŕè£ŹäÿłæŰĞäżűïijŇä¡ĘæŸŕæŸŕåŘŇçśżåd̄ŃæŰĞäżűïijŇä¡ăåŔłéIJĂèęĄæL’¿åĹřåŕźåžŤæŰĞäżűæŇL’çĚğäÿŁéİćä£őæŤźåřśèąŇäžĘãĂĆ

• åŘŐéİćéIJĂèęĄéĞ æŰřåĹřconfigæ ěéłd’ïijŇä£őæŤźCMakeCache.txtæŰĞäżűä£őæŤźéĞŇè¿źçŽĎäÿd’äÿłåĂijïijŇåĚůä¡ŞåęĆäÿŁïijŇäÿĂçŻt’åĹřäÿ äijŽåĞžçŐřèŕěéŤŹèŕŕå şåŔŕïijŇæIJĂåŘŐmakeåőŇæĹŘãĂĆ

(5)æIJĂåŘŐæL’ğèąŇ

sudo make installãĂĆ

4.éĚ ç¡őçijŰèŕŚçŐŕåćČïijŽ

åIJĺæ d’åĚĹåĄŽèŕt’æŸŐïijŽ

• çijŰèŕŚæŰĞäżűå ŸæŤ¿çŻőå¡ŢïijŽ/home/wl/arm-linux-opencv-binaries

• çijŰèŕŚçŤ§æĹŘçŽĎåd’t’æŰĞäżűå ŸæŤ¿çŻőå¡ŢïijŽïijĹå şCMAKE_INSTALL_PREFIXçŽĎåĂijïijL’/usr/local/arm-
opencv

• è£ŻèąŇçijŰè¿ŚåžŞè£d̄æŐěéĚ ç¡őæŰĞäżűïijŇ

cd /etc/ld.so.conf.d sudo gedit opencv.conf æůżåŁăåęĆäÿŃåĘĚåőźïijŽ

/usr/local/arm-opencv/lib

• çĎűåŘŐ ldconfigä¡£çŤ§æŢĹ æůżåŁăçŐŕåćČåŔŸéĞŔ

sudo gedit /etc/bash.bashrc

åIJĺæIJĂåŘŐæůżåŁă
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PKG_CONFIG_PATH=$PKG_CONFIG_PATH:/usr/local/opencv-arm/lib/
→˓pkgconfig
export PKG_CONFIG_PATH

•

• çijŰèŕŚæţŃèŕŢïijŽåĄĞåęĆä¡ăåůšçżŔæIJL’äÿĂäÿłmain.cppåĞ¡æŢřæŰĞäżűäžĘïijŇè£ŻåĚěåĚű
æL’ĂåIJĺçŽĎæŰĞäżűåd’ź æL’ğèąŇäÿŃéİćçŽĎåŚ¡äżd’è£ŻèąŇçijŰèŕŚïijŽ

arm-linux-gnueabihf-g++ main.cpp -o hh -lpthread -lrt `pkg-
→˓config --libs --cflags opencv`

åĚűäÿ arm-linux-gnueabihf-g++æŸŕçijŰèŕŚçŤĺçŽĎçijŰèŕŚåŹĺïijŻ
main.
→˓cppäÿžèęĄè£ŻèąŇçijŰèŕŚçŽĎçĺŃåžŔïijŻhhäÿžçijŰèŕŚäźŃåŘŐçŤ§ǽLŘçŽĎåŔŕæL’ğèąŇäžŇè£ŻǻLűçĺŃåžŔïijŇåŔŕäżěäżżæĎŔåŚ¡åŘ ïijŇè£ĞçĺŃäÿ åŔŕèČ¡æŁěéŤŹæL’¿äÿ ǻLřopencv.
→˓pcïijŇéĆčäź́LǽLŚäżňåřĘäžŇè£ŻǻLűæŰĞäżűäÿ çŽĎunix-
→˓installäÿ çŽĎopenv.pcæŰĞäżűåd’ ǻLűǻLř/usr/lib/
→˓pkgconfigäÿ å şåŔŕãĂĆ

-çijŰèŕŚæĹŘåŁ§äźŃåŘŐïijŇåřśäijŽåŔŚçŐřçŤ§æĹŘäžĘäÿĂäÿłåŘ äÿžhhçŽĎäžŇè£ŻåĹűæŰĞäżűïijŇèĞşæ d’ïijŇåIJĺçŤţèĎŚäÿŁçŽĎOpenCVäžd’åŔL’çijŰèŕŚåůšåĚĺéČĺåőŇæĹŘïijĄåL’l’äÿŃçŽĎåůěä¡IJåřśæŸŕæŁŁçijŰèŕŚåě¡çŽĎOpenCVåžŞæŃůåĹřARMåźşåŔřäÿ ãĂĆ
#### 5.çğżæd’ åĹřarmåźşåŔřäÿŁ

-æŁŁarm-opencvæŃůèt’İåĹřARMäÿ çŽĎ/usr/localæŰĞäżűåd’źäÿŃ,æŁŁarm-linux-
opencv-binariesæŃůèt’İåĹřARMäÿ çŽĎ/home/wlæŰĞäżűåd’źäÿŃãĂĆäźŃåŘŐéłŇèŕĄçŽĎæŰźæşŢåŠŇäÿŁäÿĂæ ěäÿĂæăůãĂĆ

æIJĂåŘŐæŢt’äÿłOpencvçŽĎçğżæd’ åřśåőŇæĹŘäžĘïijĄïijĄïijĄ

ROS

1. éęŰåĚĹçŤĺminicomè£d̄æŐěåijĂåŔŚæİ£ïijŇæšąæIJL’éŮőéćŸãĂĆ

ä¡£çŤĺçŽĎåŚ¡äżd’èąŇïijŽ

sudo minicom

2. æŐěçİĂåIJĺåijĂåŔŚæİ£äÿŁè¿ŞåĚěåŚ¡äżd’èąŇæůżåŁăè¡ŕäżűæžŘåĹřsources.list

ä¡£çŤĺçŽĎåŚ¡äżd’èąŇïijŽ

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

3. çĎűåŘŐèő¿ç¡őåŕĘéŠě

ä¡£çŤĺçŽĎåŚ¡äżd’èąŇ:
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$ wget http://packages.ros.org/ros.key -O - | sudo apt-key add -

4. æŐěäÿŃæİěè¿ŞåĚě

$ sudo apt-get update

5. çĎűåŘŐè¿ŞåĚě

$ sudo apt-get install ros-indigo-baseåőL’èčĚros

6. æŐěäÿŃæİěåĹİåğŃåŇŰrosïijŽä¿İæňąè¿ŞåĚě

$ sudo rosdep init
$ rosdep update

7. æIJĂåŘŐéĚ ç¡őçŐŕåćČïijŽ

è¿ŞåĚěïijŽ

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

ä¡£çŐŕåćČåŔŸéĞŔèő¿ç¡őçńŃå şçŤ§æŢĹè¿ŞåĚěïijŽ

$ source ~/.bashrc

åŔŕèČ¡éĄĞåĹřçŽĎéŮőéćŸ

1. åŚ¡äżd’èąŇéŢ£åžęçŽĎéŮőéćŸïijŽåIJĺæůżåŁăè¡ŕäżűæžŘåŠŇèő¿ç¡őåŕĘéŠěè¿ŞåĚěåŚ¡äżd’èąŇæŮűïijŇçŤśäžŐminicomçŽĎbugäijŽèől’åŚ¡äżd’èąŇè¿ŞåĚěåĹřäÿĂåőŽéŢ£åžęæŮűè¡ňèĂŇäżŐæřŤåŁ£ä¡ ç¡őè¿ŞåĚěèől’åL’ éİćçŽĎäżčçăĄæűĹåd’śïijŇä¡Ęè£Źäÿłäÿ å¡śåŞ äżčçăĄçŽĎæŢĹæd̄IJïijŇäÿŐåŘŐéİćçŽĎbugäź§æšąæIJL’åĚşçşżãĂĆ

2. UpdateæŮűäijŽåĞžçŐřäÿĂäžŻç¡ŚçńŹhitäÿ äžĘïijŇåŔłéIJĂèęĄåd’ŽèŕŢåĞăæňąèĞşæĹŘåŁ§å şåŔŕãĂĆ

3. InstallæŮűåęĆæd̄IJåőL’èčĚæIJL’fullçL’ĹæIJňåŔŕèČ¡äijŽæŮăæşŢlocateïijŇæL’Ăäżěäÿ èęĄåőL’èčĚfullçL’ĹæIJňïijŇçŤĺbaseçL’ĹæIJňå şåŔŕãĂĆ

4. InstallæŮűèęĄæşĺæĎŔrosæŤŕæŇĄçŽĎubuntuçL’ĹæIJňïijŇåęĆindigoæŮű14.04ïijŇèĂŇ16.04åĹŹéIJĂèęĄåĹńçŽĎçL’ĹæIJňãĂĆ

5. InstallæŮűåŔŕèČ¡äijŽæIJL’äÿĂäžŻçŻőæăĞgetäÿ åĹřïijŇåIJĺinstalläÿĂæňąå şåŔŕãĂĆ
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6. åęĆæd̄IJåĹİåğŃåŇŰåd’śèt’ěåŔŕèČ¡æŮűåL’ éİćçŽĎinstallæšąæIJL’æĹŘåŁ§ïijŇåŻd̄åd’t’çIJŃäÿĂäÿŃåĘ installçŻt’èĞşæĹŘåŁ§ãĂĆ

4.7 Optitrack

äżŐgithubäÿŁäÿŃè¡¡åŐŃçijl’åŇĚïijŽ

1. è£ŻåĚěæİ£å ąïijŇåIJĺ/homeçŻőå¡ŢäÿŃåĹŻåżžäÿĂäÿłåŘ äÿžcatkin_makeçŽĎæŰĞäżűåd’źïijŽ

cd /home mkdir catkin_make

åĘ åIJĺèŕěæŰĞäżűåd’źäÿŃåĹŻåżžäÿĂäÿłåŘ äÿž/srcçŽĎæŰĞäżűåd’źïijŽ cd
./catkin_make mkdir src

2. åřĘåŐŃçijl’åŇĚèğčåŐŃåŘŐçŽĎæžŘæŰĞäżűæŤ¿åĹřåĹŽåĹŽåĹŻåżžçŽĎæŰĞäżűåd’ź/srcäÿŃ:

cp -r èğčåŐŃåŘŐæŰĞäżűæL’ĂåIJĺä¡ ç¡ő /home/src ### 3. åIJĺ-
catkin_makeæŰĞäżűåd’źåžŢäÿŃåŕźæžŘçăĄè£ŻèąŇçijŰèŕŚïijŽ cd .. catkin_make
èĞşæ d’ïijŇèŕěåžŞåůšçijŰèŕŚåőŇæĹŘïijĄ

4.8 EigenïijŇmavros

1. äżŐç¡ŚäÿŁäÿŃè¡¡æžŘçăĄïijŇçĎűåŘŐèğčåŐŃ

2. åIJĺèğčåŐŃçŽĎçŻőå¡ŢïijŇåŕźåĚűè£ŻèąŇçijŰèŕŚ

make
make install

4.9 äžd’åŔL’çijŰèŕŚåŹĺ

1. äžd’åŔL’çijŰèŕŚåŹĺçőĂäżŃ

åIJĺäÿĂçğ èőąçőŮæIJžçŐŕåćČäÿ è£ŘèąŇçŽĎçijŰèŕŚçĺŃåžŔïijŇèČ¡çijŰèŕŚåĞžåIJĺåŔęåd’ŰäÿĂçğ çŐŕåćČäÿŃè£ŘèąŇçŽĎäżčçăĄïijŇè£ŹäÿłçijŰèŕŚè£ĞçĺŃåřśåŔńäžd’åŔL’çijŰèŕŚ.çőĂå ŢåIJřèŕt’ïijŇåřśæŸŕåIJĺäÿĂäÿłåźşåŔřäÿŁçŤ§æĹŘåŔęäÿĂäÿłåźşåŔřäÿŁçŽĎåŔŕæL’ğèąŇäżčçăĄ.
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2. ä¡ŞçşżçżŞæd̄ĎäÿŐæŞ ä¡IJçşżçż§

2.1ä¡£çŤĺçŽĎä¡ŞçşżçżŞæd̄ĎæIJL’:ARMçżŞæd̄ĎãĂĄx86çżŞæd̄Ďç L’

2.2ä¡£çŤĺçŽĎæŞ ä¡IJçşżçż§æIJL’linuxç L’.

3. åőL’èčĚäžd’åŔL’åůěåĚůéŞ¿

3.1èĞłéĂL’çL’ĹæIJňäÿŃè¡¡

3.1.1åůěåĚůäÿŃè¡¡:

äżŐlinaroçŽĎç¡ŚçńŹäÿŃè¡¡éćĎçijŰèŕŚåŇĚ ïijŇäżě gcc-linaro-arm-linux-gnueabihf-4.8-
2014.04_linux äÿžä¿Ń

èğčåŐŃ gcc-linaro-arm-linux-gnueabihf-4.8-2014.04_linux.tar. xz

3.1.2èğčåŐŃæŰźæşŢïijŽ

èğčåŐŃtar.xzæŰĞäżűïijŽåĚĹ xz -d xxx.tar.xz åřĘ xxx.tar.xzèğčåŐŃæĹŘ
xxx.tar,çĎűåŘŐåĘ çŤĺ tar xvf xxx.taræİěèğčåŇĚ

åŔęåd’ŰèğčåŐŃæŰźåijŔïijŽ

tar -xvf file.tar //èğčåŐŃ taråŇĚ

tar -xzvf file.tar.gz //èğčåŐŃtar.gz

tar -xjvf file.tar.bz2 //èğčåŐŃ tar.bz2

æŸŞéŤŹçĆźïijŽ

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

èŐůåŔŰçŽĎæŸŕæIJĂæŰřçL’ĹæIJňçŽĎçijŰèŕŚåůěåĚůèĂŇäžd’åŔL’çijŰèŕŚåůěåĚůçL’ĹæIJňåŔůäÿĂåőŽèęĄåŠŇä¡ăéĂL’çŤĺçŽĎarmåźşåŔřçŽĎçL’ĹæIJňåŕźåžŤïijŇåŔŕäżěåĚĹçąőåőŽarmåźşåŔřçijŰèŕŚåůěåĚůçŽĎçL’ĹæIJňåĘ äÿŃè¡¡åŕźåžŤçL’ĹæIJňåĹřæIJňæIJžïijŇäÿ çĎűäijŽä¡£å¿ŮæIJňæIJžäžd’åŔL’çijŰèŕŚçŽĎæŰĞäżűæŮăæşŢåIJĺarmåźşåŔřè£ŘèąŇãĂĆ

3.1.3çŐŕåćČåŔŸéĞŔèő¿ç¡őïijĹèő¿ç¡őçŐŕåćČåŔŸéĞŔä¡£å¿ŮçijŰèŕŚåŹĺæŇĞåŘŚä¡ăæL’ĂäÿŃè¡¡çŽĎåůěåĚůéŞ¿ïijL’

~$ sudo gedit .bashrc

æL’ŞåijĂæŰĞäżűåŘŐïijŇåIJĺæIJĂåŘŐä£l’èąŇåŁăäÿŁçijŰèŕŚåůěåĚůéŞ¿çŽĎèůŕå¿ĎïijŽ
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PATH=$PATH:/home /äÿŃè¡¡/gcc-linaro-arm-linux-gnueabihf-4.8-2013.10_
→˓linux/bin
export PATH

åĚůä¡ŞæăijåijŔä¿İæ őïijŽ PATH=$PATH:/ïijĹä¡ăæL’ĂèğčåŐŃäźŃåŘŐ
çŽĎåůěåĚůéŞ¿æL’ĂåIJĺçŽĎèůŕå¿ĎïijL’/bin export PATH

æŸŞéŤŹçĆźïijŽ

çňňäÿĂèąŇçŽĎ𝑃𝐴𝑇𝐻PATHäźŃåL’ çŽĎç L’åŔůåůęåŔşä£l’ä¿ğäÿ èęĄå ŸåIJĺçl’žæăijïijŇäÿ çĎűæŁěéŤŹ

3.1.4ä¡£çŐŕåćČåŔŸéĞŔ çŤ§æŢĹ

~$ source .bashrc

3.1.5 æţŃèŕŢ

~$ arm-linux-gnueabihf-gcc -v

æŁěéŤŹïijŽ

arm-linux-gnueabihf-gcc: error while loading shared libraries:
→˓libstdc++.so.6: cannot open shared object file: No such file or
→˓directory

åŐ§åŻăïijŽ64ä¡ çŽĎçşżçż§ïijŇçijžåřŚ lib32stdc++6è£ŹäÿłåŇĚ

èğčåĘşïijŽ~$ sudo apt-get install lib32stdc++6

åĘ æţŃèŕŢãĂĂ~$ arm-linux-gnueabihf-gcc -v åĞžçŐřçŻÿåžŤçL’ĹæIJňåŔů

3.2éżŸèőd’çL’ĹæIJňäÿŃè¡¡

éĞĞçŤĺæŇĞäżd’éżŸèőd’äÿŃè¡¡çŻÿåžŤåůěåĚůéŞ¿

sudo apt-get install gcc-arm-linux-gnueabihf g++-arm-linux-gnueabihf
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4. äžd’åŔL’çijŰèŕŚCompute Library examples

4.1åőŸç¡ŚäÿŃè¡¡åźűäÿŤçijŰèŕŚComputer libraryæŰĞäżű

4.1.1åőL’èčĚgitåůěåĚůïijŽ

sudo apt-get install git

4.1.2äÿŃè¡¡Computer libraryæŰĞäżűïijŽ

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

4.1.3åőL’èčĚsconsåůěåĚůïijŽ

$sudo apt-get install scons

4.1.4åIJĺèŕěèůŕå¿ĎäÿŃæL’ŞåijĂçżĹçńŕïijŇçŤĺsconsåŚ¡äżd’åŕźComputer
libraryè£ŻèąŇçijŰèŕŚïijŽ

ïijĹhttps://arm-software.github.io/ComputeLibrary/v17.04/index.xhtml#S3_2_2_
examplesïijL’

æŇĞäżd’ïijŽ$scons Werror=1 -j8 debug=0 asserts=1 neon=0 opencl=1
→˓embed_kernels=1 os=linux arch=armv7a

åŔĆæŢřæşĺéĞŁïijŽ

åŘŕçŤĺ_debug = 1_ïijŇåźűäÿŤä¡£çŤĺçňęåŔůæd̄ĎåżžåžŞåŘŇæŮűäÿ åŘŕçŤĺäijŸåŇŰ
ä¡£çŤĺ_debug = 0_åŠŇ_asserts=1_ïijŽåŘŕçŤĺäijŸåŇŰåźűåĹăéŹd’çňęåŔů

åęĆæd̄IJèĞłåůśäÿŃè¡¡çŽĎåůěåĚůéŞ¿äÿŐåőŸç¡ŚçŽĎåůěåĚůéŞ¿çŻÿåŘŇ_Werror=1_,
åęĆæd̄IJä¡£çŤĺäÿ åŘŇçŽĎçijŰèŕŚåŹĺçL’ĹæIJň_Werror=0_

æd̄űæd̄ĎïijŽx86çŻőæăĞåŔłèČ¡äÿŐ_neon = 0_åŠŇ_opencl = 1_äÿĂèţůä¡£çŤĺ
archæŸŕä¡ăä¡£çŤĺçŽĎarmåźşåŔř

4.2å ŢçŃňçijŰèŕŚcl_convolutionåŠŇneon_convolutionä£l’äÿłexamples

äÿŃè¡¡åőŸç¡ŚäÿŁåžŞåůšçżŔçijŰèŕŚåě¡çŽĎarm_compute-v17.03.1-
binïijĹäżě17.03.1äÿžä¿ŃïijL’æŰĞäżű
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åIJĺèŕěèůŕå¿ĎäÿŃæL’ŞåijĂçżĹçńŕçijŰèŕŚ: ##### 4.2.1cl_convolution ~$arm-linux-
gnueabihf-g++ examples/cl_convolution.cpp test_helpers/Utils.cpp -I. -Iinclude -std=c++11
-mfpu=neon -L. -larm_compute -lOpenCL -o cl_convolution ##### 4.2.2neon_convolution
arm-linux-gnueabihf-g++ examples/cl_convolution.cpp test_helpers/Utils.cpp -I. -Iinclude
-std=c++11 -mfpu=neon -L/home/dengkai/äÿŃè¡¡/arm_compute-v17.03.1-bin/lib/linux-
armv7a-neon-cl -larm_compute -L/home/dengkai/äÿŃè¡¡/arm_compute-v17.03.1-bin/-
lOpenCL -o cl_convolution

æŁěéŤŹ:arm_compute not found opencl not found

åŐ§åŻăïijŽarmcomputeråŠŇopenclä£l’äÿłåžŞèůŕå¿Ďäÿ åŕź

èğčåĘşïijŽæL’¿åĹřè£Źä£l’äÿłåžŞçŽĎä¡ ç¡őïijŇåĚůä¡ŞåŔĆçĚğäżěäÿŃäżčçăĄ

arm-linux-gnueabihf-g++ examples/neon_convolution.cpp test_helpers/
→˓Utils.cpp -I. -Iinclude -std=c++11 -mfpu=neon -L/home/dengkai/
→˓äÿŃè¡¡/arm_compute-v17.03.1-bin/lib/linux-armv7a-neon -larm_
→˓compute -L/home/dengkai/äÿŃè¡¡/arm_compute-v17.03.1-bin/-lOpenCL -
→˓o neon_convolution

äź§åŔŕäżěåIJĺarm_compute-v17.03.1-binçŻőå¡ŢäÿŃèŐůå¿ŮçijŰèŕŚåě¡çŽĎneon_convolutionæŰĞäżű

gcc examples/neon_convolution.cpp utils/Utils.cpp -I. -Iinclude -
→˓std=c++11 -mfpu=neon -larm_compute -larm_compute_core -o neon_
→˓convolution

æşĺæĎŔïijŽ linux-armv7a-neon-clåŠŇ linux-armv7a-neonçŢěæIJL’äÿ åŘŇèőřå¿Ůä£őæŤź

5. äijăè¿ŞèĞşæİ£å ąè£ŘèąŇ

5.1çŤţèĎŚpcçżĹçńŕäÿŐæİ£å ąïijĹrk3288ïijL’minicomè£d̄æŐě

~$sudo minicom äźŃåŘŐè¿ŞåĚěæIJňæIJžåŕĘçăĄä£őæŤź
~$minicom -s

5.1.1Serial port setupéĂL’éąźéĚ ç¡ő

éĂL’æŃl’éĚ ç¡őéąźïijŇè£ŹéĞŇæĹŚäżňäÿżèęĄéĚ ç¡őSerial port se-
tupéĂL’éąźïijŇäÿŃéİćæŸŕå§žæIJňéĚ ç¡ő

âL’ă A - Serial Device : /dev/ttyS
âL’ă B - Lockfile Location : /var/lock
âL’ă C - Callin Program :
âL’ă D - Callout Program :
âL’ă E - Bps/Par/Bits : 115200 8N1
âL’ă F - Hardware Flow Control : No
âL’ă G - Software Flow Control : No

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

âL’ă Change which setting?
+-------------------------------------------------------------------
→˓----+

AéĂL’éąźSerial Device æăźæ őæĹŚäżňçŽĎäÿšåŔčæİěïijŇåęĆæd̄IJæŸŕ-
COM1æĹŚäżňåřśéĂL’æŃl’ttyS0ïijĹäÿ è£ĞåŘŐéİćèŕt’çŽĎåĞžéŤŹäź§æIJL’ä¿Ńåd’ŰïijL’ïijŇCOM2åŔčéĂL’æŃl’ttyS1ç L’ç L’

FéĂL’éąźäÿĂåőŽèęĄæŤźäÿžNOïijŇäÿ çĎűçżĹçńŕåŔłèČ¡æL’Şå řäżŐäÿŃä¡ æIJžåŔŚè£ĞæİěçŽĎä£ąæĄŕïijŇèĂŇäÿ èČ¡æŐěåŔŮéŤőçŻŸçŽĎè¿ŞåĚě

5.1.2ä¡£çŤĺminicom

æŁěéŤŹåŔŁåŔŕèČ¡åĞžçŐřçŽĎéŮőéćŸïijŽ

äÿšåŔčèćńéŤĄïijĹDevice /dev/ttyS0 is lockedïijL’ èğčåĘşïijŽ

~$ ls /var/lock
LCK..ttyS0 subsys
:~$ kill 0
~$ ls /var/lock
subsys
~$ sudo minicom
Welcome to minicom 2.3

5.2çŤţèĎŚpcçżĹçńŕäÿŐarmåźşåŔřsshè£d̄æŐě

5.2.1æİ£å ąåžŤèŕěäÿŐpcåIJĺåŘŇäÿĂäÿłåśĂå§§ç¡ŚïijŇæčĂæ§ěæŸŕåŘęèĄŤéĂŽïijŇåŔŕäżěçŤĺpingæŇĞäżd’

~$ ssh root@IP

ä¿ŃåęĆ

~$ ssh root@192.168.1.153

5.2.2æŁěéŤŹïijŽ

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

åŐ§åŻăïijŽipåIJřåİĂäÿ åŕź

èğčåĘşïijŽ

a.æL’ŞåijĂminicomçńŕïijŇè¿ŞåĚě
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~$ ifconfig

èŐůå¿ŮipåIJřåİĂïijĹåŁąå£ĚåIJĺè£ŻåĚěminicomäÿ è¿ŞåĚěèŕěåŚ¡äżd’ïijŇåIJĺçŤţèĎŚpcäÿŃè¿ŞåĚěèŕěåŚ¡äżd’èŐůå¿ŮçŽĎipäÿ åŕźïijL’

b.åIJĺçŤţèĎŚçżĹçńŕè¿ŞåĚě ~$ ssh root@IP äźŃåŘŐæŔŘçd’žè¿ŞåĚěåŕĘçăĄïijŇæ d’åd’ĎåŕĘçăĄäÿžæİ£å ąéżŸèőd’åŕĘçăĄïijŇåőŸç¡ŚäÿŁæIJL’åĘŹïijĹæĹŚäżňåźşåŔřæŸŕmqmakerïijL’

5.2.3ä£őæŤźåŕĘçăĄ:è£ŻåĚěminicom(sudo minicom)

è¿ŞåĚěäżěäÿŃæŇĞäżd’ïijŽ

root@mqmaker:~# passwd root
Enter new UNIX password:
Retype new UNIX password:
passwd: password updated successfully

5.3 sshéŞ¿æŐěåźşåŔřäżěåŘŐäijăè¿ŞæŰĞäżű

scp /home/dengkai/lingd/upload/cl_convolution.o root@192.168.1.
→˓153:/home/dk
scp /home/dengkai/lingd/upload/neon_convolution.o root@192.168.1.
→˓153:/home/dk

6. æİ£å ąæL’ğèąŇäžd’åŔL’çijŰèŕŚåőŇçŽĎæŰĞäżű

6.1è£ŘèąŇåŔŕæL’ğèąŇæŰĞäżű

~#./cl_convolution

6.1.1æŁěéŤŹïijŽ

~#./cl_convolution
terminate called after throwing an instance of 'cl::Error'
what(): empty
libarm_compute.so not found

èğčåĘşïijŽ

scp -r /home/äÿŃè¡¡/arm_compute-v17.03.1-bin/lib root@192.168.1.
→˓153:/usr/local/lib

åřĘéIJĂèęĄçŤĺåĹřçŽĎåžŞæŤ¿èĞşarmåŕźåžŤæŰĞäżűåd’źäÿŃ

36

mailto:root@IP


cl_convolution: ELF 32-bit LSB executable, ARM, EABI5 version 1
→˓(SYSV), dynamically linked (uses shared libs), for GNU/Linux 3.2.
→˓0, BuildID[sha1]=e2d66d68a52b4d09a0a934980b934c3a79f0b8c7, not
→˓stripped
./cl_convolution: /usr/lib/arm-linux-gnueabihf/libstdc++.so.6:
→˓version `GLIBCXX_3.4.20' not found ( required by ./cl_convolution)

6.2è£ŘèąŇçżŞæd̄IJ

ä¿Ńå Řè£ŘèąŇæ čçąőåĹŹè£ŤåŻd̄

"Test passed"

7. æIJňåIJřçijŰèŕŚ

7.1éĚ ç¡őåůěåĚůgitãĂĄg++ãĂĄsconsïijŽ

sudo apt-get install g++ git scons

7.2äÿŃè¡¡ComputeLibrary

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

7.3æIJňåIJřçijŰèŕŚïijŽ

cd ComputeLibrary
scons Werror=1 debug=0 asserts=0 neon=1 opencl=0 examples=1
→˓build=native -j`

4.10 motiveéĚ ç¡ő

1.æăĞåőŽçŻÿåĚşæŰĞæąč

1.1ä£İå ŸåůěçĺŃ

æL’ŞåijĂMotiveè¡ŕäżűïijŇçłŮåŔčæŸ¿çd’žåęĆäÿŃçŢŇéİć

éĂL’æŃl’åŔşäÿŁæŰźåŇžå§§CalibrationçŻőå¡ŢäÿŃçŽĎMask Visi-
bleïijŇåĞžçŐřä£İå ŸåŕźèŕİæąĘïijŇéĂL’æŃl’Yesä£İå ŸåĹřçŻÿåžŤä¡ ç¡őãĂĆ
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1.2çąőåőŽæŚĎåČŔåd’t’ä¡ ç¡ő

çĆźåĞżCalibrationäÿŃçňňäžŇäÿłéĂL’éąźStart WandingïijŇçŢŇéİćåŔŸäÿžåęĆäÿŃå¡ćåijŔïijŇç L’å¿ĚéĞĞæăůæăĞå£ŮçĆźãĂĆ

åřĘåÿęäÿL’äÿłåřŔçŘČçŽĎéŢ£æİĘæŃ£è£Żåůěä¡IJåŇžïijŇè£ŻèąŇåŘĎçğ æŮăèğĎåĹŹè£ŘåŁĺïijŇäżěåŔŰå¿Ůåř¡åŔŕèČ¡åd’ŽçŽĎéĞĞæăůçĆźïijŇçŻt’èĞşåŔşäÿŃèğŠåŇžå§§èČŇæŹŕçŤśçŹ¡èL’šåŔŸäÿžæţĚçż£èL’šïijĹåęĆäÿŃåŻ¿æL’Ăçd’žïijL’ïijŇçĆźåĞżCalculateè£ŻèąŇèőąçőŮãĂĆ

1.3çąőåőŽåİŘæăĞçşż

äÿŁè£řæ ěéłd’èČ¡åd’§å¿ŮåĹřåĚ äÿłæŚĎåČŔåd’t’äźŃéŮt’çŽĎçŻÿåŕźä¡ ç¡őïijŇä¡ĘåĚűåİŘæăĞçşżäż äÿŐåőd̄éŹĚçl’žéŮt’äÿ çňęãĂĆ
æ d’åŘŐïijŇåřĘäÿL’èğŠæřt’åźşæăĞåőŽçL’l’æŤ¿åĚěç¡Śäÿ ïijŇæăźæ őæL’ĂéIJĂåİŘæăĞçşżè£ŻèąŇæŤ¿ç¡őãĂĆæŤ¿ç¡őåě¡åŘŐïijŇçĆźåĞżåŔşäÿŁèğŠåŇžå§§Ground
PlaneäÿŃçŽĎSet Ground PlaneïijŇåőŇæĹŘæăĞåőŽãĂĆ
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1.4åżžçńŃåĹŽä¡Ş

åřĘéčd̄æIJžæŤ¿åĚěåůěä¡IJåŇžå§§ãĂĆéĂL’äÿ æŚĎåČŔåd’t’æŃ æŚĎåĹřéčd̄æIJžäÿŁçŽĎæL’ĂæIJL’æăĞåőŽçĆźïijŇåŔşéŤőéĂL’æŃl’Rigid
BodyäÿŃçŽĎCreate From Selected MarkersïijŇåżžçńŃåĹŽä¡ŞãĂĆ

1.5èő¿ç¡őMotive

éĂL’æŃl’ViewäÿŃçŽĎRigid Body Properties

çĎűåŘŐåĘ éĂL’æŃl’ViewäÿŃçŽĎData Streaming

åIJĺData Streamingäÿ éĂL’æŃl’Local InterfaceäÿŃæŃL’éĂL’éąźäÿ çŽĎæIJňåIJřæŐěåŔč

åĘ åřĘStream Rigid Bodiesèő¿ç¡őæĹŘTrue

æIJĂåŘŐåřĘMulticast InterfaceæŤźæĹŘ224.0.0.1

2.éĚ ç¡ő

(1)åIJĺçňňäÿĂäÿłåŚ¡äżd’èąŇçłŮåŔčè¿ŞåĚěäżěäÿŃåŚ¡äżd’èąŇïijŽ

ssh root@192.168.31.34

è¿ŞåĚěåŕĘçăĄïij́LåęĆmqmaker):

mqmaker

è¿ŞåĚěäżěäÿŃåŚ¡äżd’ïijŽ
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roslaunch mavros px4.launch

(2)æL’ŞåijĂäÿĂäÿłæŰřåŚ¡äżd’èąŇçłŮåŔčïijŇè¿ŞåĚěäżěäÿŃåŚ¡äżd’èąŇïijŽ

ssh root@192.168.31.34

è¿ŞåĚěåŕĘçăĄïij́LåęĆmqmaker):

mqmaker

è¿ŞåĚěäżěäÿŃåŚ¡äżd’èąŇïijŽ ``ls`` ``cd /home/`` ``cd /home/catkin
→˓make/``

source devel/setup.bash roslaunch mocap optitrack mocap
launch

(3)æŸ¿çd’žåŻ¿å¡ćçłŮåŔč rviz rviz

(4)æ§ěçIJŃåŔĆæŢřïijĹåęĆLPE_PN_V) rosrun mavros mavparam get
LPE_PN_V

(5)ä£őæŤźåŔĆæŢřïijĹåęĆLPE_PN_V) rosrun mavros mavparam set
LPE_PN_V number
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