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1.1. 8%

AETIE, V77 L An—Fu=7 (LI'F, RH) 3 5REOMERIEEY 2 —VE2MAT 2720
DFNEIZ OV TFER L TN 5.

Fo, AEBIXIRT X FA Y =7 KORT 2R —x > kb (LLF, RTC), Linux (2D T O MR
WMER LI-EERE L LTND.

RT 2 RV T =7 OXRTC IZOWTCOFEMIT TR A 2R oZ L.

http://www.openrtm.org/openrtm/

RH3 SHEDAMEIZN 1-1 D X 91> TEY, RHB#fIEE Y = —/Li% RTC B2 X 0 R &
nNTn5,

111 Y77 VU AN—FRy =7 35H#
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No. | X&E4

e

1 BEREREE V77 L AN—RY =T
BEHIEE Y = —L

ARE Y 2 — /L ORRREMRRE

1.3. HMEIRIR

1.3.1.88&/N—FD 7T

RH B#E)HIHE Y =2 — VTR 52— K7 =7 1X RH3 5#Z2 x5 L L5, $£72, RH3 &
BEIXPC AW L Tk v, RH BENHEE Y = — /LI PC ETEITT 5. Wisk PC DEREEZ £ 1-2

T,

# 1-2 RH3 58N E PC D&REE

#E OS Ubuntu 10.04 LTS

ek i=Fia C++

aRA T GCC ver4.4.3

RT I Fvo=T OpenRTM-aist-1.0.0-RELEASE
BAF Sy r—v L

1.3.2.E 88V ko7

RH BEHHE Y 2 — VL OIATTHH SN LBEY 7 by =7 2% 1-3 1077

®1I3HEEYZ N =T

Y7 =T N— 3 v 5
Eclipse 3.5(Galileo)

RT System Editor 1.1.0-RC1

C/C++ Development Tools 6.0.2

rtshell 3.0.0

rtctree 3.0.0

rtsprofile 2.0.0
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1.33. 74 L9 MR

RH3 Sk PC 121% OpenRTM MEEIZA A b—L ST 5. RH3 SHNE PC 121 > A
h—/L S 72 OpenRTM BE#EDT + L7 R U ZK 1-2 127,

/opt
—grx
FDbin OpenRTM B8 =< > FER
F—include OpenRTM B~ % 7 7 A )L
L—1ib OpenRTM Bi#Z A 77 U

1-2 54 V7 b VR
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2. 1LIRIBEHDERE

OpenRTM ZFHTH7-0121%, BREEABOBRENLEL 2%, T FIEICT, RELAHOHRTE
19, 77 ANVOREIIIvieT o X 2T 5.

o TATTVDHE
OpenRTM © 7 A 77 UV EFIHT D720, T4 7T U ~D/NADHRTEEITD.
(1) Fita~r R&JFITL, openrtm.conf Z1E7T 5.

$ sudo vi /etc/ld.so.conf.d/openrtm.conf

(2) TELD— X% openrtm.conf DKEIZIBFL L, RIFTH.

/opt/grx/lib

(3) Tita~vy FTREELE &MY 2.

$ sudo ldconfig -v

e PATH O E
OpenRTM Oz~ > FEEEZFIAT 572012, a~2 FEE~OSRADREEITH.
(1) Fita~r R&JFTL, profile #BA< .
|| $ sudo vi /etc/profile
(2) TEeD— X% profile DRBIZIEF L, RIFT 5.
| parH=gtPATH}opt/gNDIn
(B) =~y RETH, REAXRMITHH S L7-OICHERZIT).
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22.FRV I b0z TDA VA =L

2.2.1.C/C++ Development Tools D4 > X k—JL

C/C++ Development Tools (LT, CDT) (% Eclipse T CICH DB A1T ) 7 DBEITH Y,
Eclipse 077 7/ A v & LCRMES TV 5. RH BBIBIEE Y 2 — L & 54795 LCA 2 h—b
EUE TR, UFOBRSICOLBEL 725,

o Tclipse 7°5 RH BEHIHTE Y 2 — L& EL RT 5548

o RHBBHIHTY 2—10 Y —AOLEHEENREIATVZVEA

RH3 58 PC (21X Eclipse BRIZEEICA 2 b— L ENTW5S. D=, CDT ZA A k
— T 5720121, Eclipse ICCDT D77 7 A4 L ZBMTH2LERH L. LTIZEDOFINEEZRT.
(1) Eclipse #iL#Ehd4 5.
(2) Eclipse Ei# A = = —®D”Help”7> 5 Install New Software” % #R 3 %.
(3) “Work with” (X 2-1 7R#EE845y) XV, “Galileo - http://...” 2RI 5.
(4) 21 HREDICEREINTZ Ny r— Y — % O”Programming Languages” ? I H 7>
5”Eclipse C/C++ Development Tools” Z %R 3 5.

Available Software J
Check the items that you wish to install. 3 -

IWork with: iGaIiIeo - http://download.eclipse.org/releases/galileo

Find more software by working with the 'Available Software Sites' preferences.

Name Version

+ 00 EclipseRT Target Platform C

+ 0l General Purpose Tools

+ 000 Mobile and Device Develop

= 000 Modeling
4 Acceleo SDK (Incubation 0.8.1.v200909161003
[§* ATL SDK - ATLAS Transfol 3.0.2.v201001190421

(. _Frn i adAl Danacitan: €1 9.0 0 GINAONETENASD

The full EMF SDK, including source and documentation.

& Show only the latest versions of available software Hide items that are already installed
& Group items by category What is already installed?

s Contact all update sites during install to find required software

2-1 774 VBINEE
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(5) “Next’H ¥ v 24 L T\, BAICIAEE L7z L Finish’ K4 L 2T 5 &4 v 2 h—Ap
Bt S 5.
6) £ A F—L5ET#, Eclipse DTEBIZ TR S5O CHEBHLIT .

RB, A UF—Fy O E 7 0 X U TIT O BEOSE, Eclipse ([Z7 0 X U ORRE L
THOVERS L. FOE1E, Eclipse E#fA = =2 —?”"Window” 7> & Preference” % S&fR, 5% & ]
11 D" General”’ N D”Network Connections” ZiERT 5 & Ry MU —7 OFREBH VDR RSIIND.

2:213%y NU— 7 OFREME TH Y, ¥ 2-2 771557 D Active Provider 2”Manual” (228 #
THZETTRXUORENAREL 2D, 7 XV OKEIIXX 2-2 HFHE /) TiTW, HTTP/HTTPS
DHFID 7 1 X% DA 1% SOCK @ Host 72 5 NZ Port (322 & 75 2-2 TGl L7z Host
RHNT Port 131 THY, BEICKVEELEETLHZ L.

Network Connections oy -
— General
+ Appearance Active Provider: —% v
Compare/Patch
Content Types [Py enes
+ Editors _ Scherr Host Port  Provid Auth User
Keys @ | HTTP | 172.20.2.2 8080 | Manuz false |
+ Network Connec @ | HTTPS 172.202.2, 8080 | Manuz false |
Perspectives W iSDCK% A iManuai fa&e q !
Search
+ Security
+ Startup and Shut
Web Browser Proxy bypass
+ Workspace  Host  Provider Ei!!liﬁ
i At @ localhost \é'Manual ] =
+ ClCH+ @ 127.001 | Manual :
+ Ecore Diagram
+/ Help
+ Install/Update
+ Java =] —
@ | cancel || ok |

2-2 X v hU— 7R EHEHE
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2.2.2.RT System Editor 41 > X b—JL

RT System Editor 1% Eclipse FEIfEL, RTC %27 7 7 1 WVEAET HHREZ R T BR Y — v
Th5D. Eclipse DT 77 A4 v & LTSN TWAD. RTC A0S, RTC OIRIER E &AW
FTHEOIFET L. UTIZZEDA A = LOFIEZRT.

(1) Eclipse # @4 5.

(2) Eclipse i A == —®”Help”/> 5 Install New Software” % %3 %.

(3) “Work with” X ¥, ”Galileo - http://...” Z 3R 5.

@) RNy r—v—EpHine, RT System Editor THRIHT 2/ v r—T %8 IR$5. LELRD

Ry —JFLUTERD. W, Ry —T—E 0 Modeling” D H ) HIINT 5.
o  Graphical Modeling Framework SDK
o EMF - Eclipse Modeling Framework SDK
o XSD - XML Schema Definition SDK
(5) “Next’R ¥ 2L CE, BRICHE L2 ECFinish" R Z V2 55 & A VA h—/L»R
BRtE S D.
6) £ A N—/L5E T, Eclipse DHEEIZ ERINDH D THEBZIT.
(7) RT System Editor ®/3A F U 7 7 A V% Fid¥ A b X v rm—RT5%.
http://www.openrtm.org/openrtm/ja/node/1736
HA M, J55ERM (rtmtools110-rcl_en.zip) & HAGERR (rtmtools110-rcl_ja.zip) 3%
L8, EL6EF T a— RLTHEBDRW. RETIIHEGERZEBALZ LD L LTHHEZITS.
(8) ¥Urm—RLET AL 27 PVICBBIL, Fila~y RIZTAA T U 7 7 A VORI ETT S .

|| $ unzip rtmtools110-rcl_en.zip
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(9) Eclipse &1L, fEH L7=7T 4L 27 FURNIZA> TWALLETO jar 7 71 /L%, Eclipse ®
ALVAM=NT 4L NURNIZHD plugins T 4 L7 MU IZa—F 5.
725, Eclipse DA VA =T 4 L7 FUIL, FilOBATICEELTHS.
e Eclipse LA == —D"Help”/>5"About Eclipse”Z#&{R L, F/r S 172 H i O Installi
tation Details”7/h % > Z# T L,”Configutation”# 7 L ¥ ”eclipse.home.location=file:” ™
i (K 2-3 M)

@ Eclipse Installation Details

Installed Software Installation History Features Plug-ins Configuration

eclipse.commands=-0s B

linux [

-Ws

gtk

-arch

%86

-showsplash

/home/refhw/F2 2 + v Z/eclipse//plugins/org.eclipse.platform 3.3.282.v201002111

-launcher

/home/refhw/F 2 2 b v F/eclipse/eclipse

-name

Eclipse

--launcher.library

/home/refhw/5 A % k» F/eclipse/plugins/org.eclipse.equinox. launcher.gtk.linux.x

-startup

/home/refhw/72 2 +w ZF/eclipse/plugins/org.eclipse.equinox. launcher 1.8.201.R35;

-product

org.eclipse.epp.package. java.product

-um

Jusr/lib/jvm/java-6-openjdk/jre/bin/../lib/i386/client/libjvm.s0
|eclipse.home. location=tile:/home/refthw/F2 % +» F/eclipse/ |

eclipse. Llauncher=/home/refhw/>2 7 k » 7/eclipse/feclipse

eclipse.p2.data.area=@config.dir/. ./p2/|

eclipse.p2.profile=epp.package.java E}

eclipse.product=org.eclipse.epp.package. java.product

eclipse.startTime=1320714173740

eclipse.vm=/usr/lib/jvm/java-6-openjdk/jre/bin/../1ib/i386/client/1libjvm.50

eclinse.vmaras=-Nasai.reauiredlavaVersion=1.5

2-3 Eclipse Configuration

(10) Eclipse 7 4 L7 N VIZ T Fita~y REEITL, ¥ v = ZHIBR L T Eclipse OEL#E) %
179.
| s

Jeclipse -clean
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2.2.3.rtshell DA R F—)L

rtshell (TR — AL — N BIZEEINTZ RTC Z a2~y RIA4 V EBEHTLZENTELY —
NTHD. GUI BRI TE W EREEICE W T, RT System Editor DOV IZFIHT 25 Z LT
5. AFIETIX, RTC ®B#ZET (RTC OEMMETER, 7277 4 X—F) &3 572DIFMT
. EH), B, 77T 4= b EFETIT O BRICIEA A b= L DR EIT R,

TREFIMATIE, rtshell ZFHT 5720 E 72 rtctree & rtsprofile DA > A h—/L, Z DO,
BWREVa— VDAL A M=), £V T yxzTOFUra—REiToT05S. ¥ rm— R
TEETIEIH LD, AETEHTFRROT A L7 NI HF v a—RLEb0 & LTIHIAEZITH . rethw
Fe 74 LTn52—F4THY, REICLVEERAZTZDZ L.

|| /home/refhw

PAFIZ rtshell O A A N —/VDFJEE -7

(1) TREa~ > FITT rtshell Z T 272 DICRERE T 2— VDA A b=V ETD.
$ sudo apt-get install omniidl4-ptyhon
$ sudo apt-get install python-omniorb
$ sudo apt-get install python-yaml
(2) Fie¥ A b5 rtetree-3.0.0.targz X Vo — K3 5.
http://www.openrtm.org/openrtm/ja/content/rtctreertsprofile
(3 Tt~y KiZ T, v m— K L7z rtetree-3.0.0.tar.gz ZfEH L, 1 A M—1%1T9.
$ cd /home/refhw
$ tar -xvzf rtctree-3.0.0.tar.gz
$ cd rtetre-3.0.0

$ sudo python setup.py install

(4) Fie¥ A b5 rtsprofile-2.0.0tar.gz # % 7> u— K3 5.
http://www.openrtm.org/openrtm/ja/content/rtctreertsprofile

(5) Fita~y RIZT, ¥ 7 m— K L7 rtsprofile-2.0.0-tar.gz Z R L, 4 > A b—/L&4T 9.

$ cd /home/refhw

$ tar -xvzf rtsprofile-2.0.0-tar.gz

$ cd rtsprofile-2.0.0

$ sudo python setup.py install
(6) Fie¥ A b»5 rtshell-3.0.0.tar.gz 2% V> u— K35,

http://www.openrtm.org/openrtm/ja/content/rtshell
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(7) TRz~ RIZT, 7> ua— KL7 rtshell-3.0.0.tar.gz Zf#H L, A > A M—/L%1TH.
$ cd /home/refhw

$ tar -xvzf rtshell-3.0.0.tar.gz

$ cd rtshell-3.0.0

$ sudo python setup.py install
("Generate documentation?” & B2 DT,y 2 A1)

728, UEOFIEIZL DA A F—/LT rtshell DE&TOa~y RPMEHTE 5D TlER0.
rtprint, rtinject 3 L W rtlog ® 2~ > R T 556 1213517% OpenRTM-Python 1 A k—
NBRE LD, #%ikd 2 RTC OHBFETTIEZY a2~y REMEH L TWienwew, SEIEA v
AP —=IVEBNTND.

10
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3 EIKFE

3.1.Y—XDEH

RH BEHHIHE Y 2 — 1D Y — 2L EHT 5.

RH BE#EEY 2 — DY —2ADORELFNIIMEETH 505, AFETIEFRLT 4 V27 FUIZEW
b0 &L LTHHAZIT). rethw IR 74 LTV —HATHY, BERIS L THAREXD Z
LET5.

|| /home/refhw/workspace

FRlavr RICTC, #yrr—RLicY —RAOMHET 5 LIRTES.

$ cd /home/refthw/workspace
“ $ tar -xvzf positionControlRH3.tar.gz

BB LT2Y —2AD7 4 L7 MUK EK 3-1 17T, &7 4 L7 FUiIZEAZEhxticd 5 RTC
DY —APEIHS TN D.

positionControlRH3

I Navigation Navigation D7 4 L7 K

F OdometryRH3 Odometry ®7 4 L7 KU

F OmniTo2WD OmniTo2WD ®OF 1 L7 KV

I PathFollower PathFollower ®5 4 L7 kU

I PositionInput PositionInput @7 4 L7 kU

I RefHard3Base RefHardRh3 5 4 L7 ~

L start.sh RTC BE)FEITHDOY =L A7 U7 |

3-1 RH BEIHIFIES 2 — VDT 4 V7 b UL

11
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3.2.EJLF

BRI LY —ADEIN RELTH. ENRIIZa~y RIA4 0nbAT ) kL Eclipse 2HAT79 )5
ERSHY, UTTIEZOMGOFNEEZRT. L RFEERICZEZRIIH W=, FIHLLTWES T
ENVREITH T &

3.2.1.EJL F#(E

RefHardRh3 ® b /L KR ONEATRFICH WD XA F I v 27 V27T 477 Y libsvm.so (Z1%
64bitCPU Ml & 32bitCPU ANTFE(ET 5. libsvm.so %Y — A JBBAREIZIL 64bitCPU DT A 75
U libsvm64.so &[AED D Th 5729, 32bitCPU TEITT H25AITIE FRlOFIEA FEITL,
32bitCPU D7 4 7 7 U libsvm32.s0 % livsvm.so [CIA E—FT HME R H 5.

$ cd /home/refhw/workspace/positionControlRH3/RefHard3Base

$ cp libsvm32.s0 libsvm.so

723, RH3 SH§ME PC 1X 64bitCPU Th 572, LR FIHIIAELEL RS,

322aAXY R34 UTHDEIF

avy RIAV ETFia~vy REFITT5H2 8T, YV—ADENLREITH ZLNTES.
e Navigation D /L R
$ cd /home/refhw/workspace/positionControlRH3/Navigation
“ $ make
e PathFollower ® E/L R
$ cd /home/refhw/workspace/positionControlRH3/PathFollower
“ $ make
e Odometry ®E/L K
$ cd /home/refhw/workspace/positionControlRH3/OdometryRH3
“ $ make
¢  OmniTo2WD O E/L R
$ cd /home/refhw/workspace/positionControlRH3/OmniTo2WD
“ $ make
e PositionInput ® EJL K
$ cd /home/refhw/workspace/positionControlRH3/PositionInput
“ $ make
e RefHardRh3 /L R
“ $ cd /home/refhw/workspace/positionControlRH3/RefHard3Base

$ make

12
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3.2.3.Eclipse TOEJL F

Eclipse 775 Y —AD E /L R&4T 9 FIAIZ DWW TEBIT 5. Eclipse 705 @ /L RZ&1T 5 HA12IE,
CDT O A v A M—ARUAEE D, (22.1 2H)
LLFIZ, Eclipse TOEJL RFNEIZDOWTRT. FLIRLIET AL 27 RYZTEIZCDT 07 =
T BN L TS, TRFIEEZETOT 4 V7 MUK ULITHOMERH 5.
(1) Eclipse #i&Z#E4 5.
(2) Eclipse E#f A = = —®"Window” X ¥ ”Open Perspective”®”Other” % &R 35 .
(B) HRINTo/R—ARY T ¢ TN ) H7CICH % B U, CDT Ol 4 B < .

8 Open Perspective
E@ Cic++ I
Wifnni Ewnlarinmg

% Debug
&’ Java (default)

GJ Java Browsing

t2d Java Type Hierarchy N
(D Planning

<= Plug-in Development

[?5 Resource

=T RT System Editor

#% RTC Builder

&0 Team Synchronizing

X XML

| Cancel | oK

3-2 N—ARI T 4 7 EREE

13
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(4) Eclipse L#A == —®"File” X Y "import” % &R 5.

(5) ERM A LV, "General’™W D Exisiting Projects into Workdpace” % 3#4R L, "Next’:R % > % #
T35.

(6) TRIMNT-A R — MHE|ED”Select root directory” (X 3-3 RHEEESY) 725, BV KE{TW =20
RTC 5 4 L7 bV ZERT 5.

Import Projects ! =

Select a directory to search for existing Eclipse projects. B‘
|® Select root directory: |fhomefrefhwfw0rk5pacefp05iti0n(:0r|

Projects:

® Navigation (/home/refhw/workspace/positionControlRH; W

Copy projects into workspace

Working sets

Add project to working sets

33 Yudxy DA vAR— MNETE

(7) A R — MEEOFinish’ RN V2T T 5 &, BIRLEZRTC O m Y =2 FDA R— FR5E
T. ProjectExplorer 27’0y =7 F2NBIMESNS.

14
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(8) Project Explorer (X 3-4 HHE4y) 76, EALREITHI Va7 va227 U v 7 LTRIRTS.
Project Explorer 233F&R STV R WEE, Eclipse il A = 2 —"Window”?®”Show View” 7>
5”Project Explorer” % 3.5,

© © @ C/C++ - Navigation/Navigation.cpp - Eclipse

File Edit Source Refactor Navigate Search Ru r Nindow Help
Civ o | EYETEYEY | RYVEY | BYOTQY | B O Fy B *7RT Syste... EC/C++ &'Java
i
[ Project Explorer &2~ = O @Ilavigation.cpp % = o E=ou sz @Mal ETal=O
Bals 7| )T CR SN T
+ == Navigation : it . U Navigation.h
+ == OdometryRH3 . S;Dateé R W PathType.h
+ =2 OmniTo2WD * U math.h
+ ©E PathFollower * wId$ &* navigation_spec : const
+ =5 Positioninput ' + @ (anonymous)
+ == RefHard3Base finclude "MNavigation.h" @ Navigation:Navigation|
finclude "PathType.h" e
) kinclude<math.h> ’ Nau!gat.lon.. Nal\:fgétio
79\:1 == & ]\ % @ MNavigation::onlinitialize
y y / Module specification e Navigation::onActivatet
17 / <rtc-template block="module spec"> i
) 4 tatic const char* navigation spec[] = v . a:‘fwgle_dlff{do.k{i)ie,ldoy.ljv
=¥ g
roblems | ¥ Tasks = Properties | Bl Console 52 @ B¢ ™ Fiw: 20
ild [Navigation]
-skelwrapper --include-dir="" --skel-suffix=Skel --stub-suffix=Stub --idl- 4
=intellirobot.idl
1lirobotSkel.h was generated
1lirobotSkel.cpp was generated
1lirobotStub.h was generated
1lirobotStub.cpp was generated
-f Navigation.o
“rtm-config --cflags™ -c -o Navigation.o Navigation.cpp
-f intellirobotStub.o
‘rtm-config --cflags® -c -o intellirobotStub.o intellirobotStub.cpp v
= == Navigation

3-4 Eclipse Ei&

(9) Eclipse i A = = —®”Project”’> 5 ”Build Project” % ¥R 4% = & C, Y—ADEN KEITH 2
EMNTED.

723, Eclipse ¥ A = = —®”Project”’>5"Build All”% &R § 5 = & CTHIFE Project Explorer
CHH7TuV =7 FETZELVNTLZLRWRETHD. Tuy=7 bOT 4 L7 FURNICHEIZSH
HATV 2l N7 7 ANVEHELIEWEEIE, Eclipse L#k A = 2 —D”Project” > 5 ”Clean” & J# R 9~
HZETITAD.

15
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4 E1TFIE
4.1.RH3 S#% & D #EH

RH BEhHIHE 2 = — /L& RT3 HEI21E RH3 SH6NE PC & RHS B2 #iki T 2 BN H 5.
LUFIcHzfe 4 2 FllEZ =7

(1) USB-> U 7 VE#r —7 1 2 K% RH3 SHEME PC 7648 L Tk<.

(2) USB-v U 7 VAW — T Ve GHEORIEM 7 — 7 Vadid 5. b9 —AKD USB-> VU 7 LA H#
=N T —LDOHEM =T EEGT S5 (K 412K, EB5 60 USB-v U 7 VAR —
TNEEL ORI — 7 v E B L T HRBEIT eV,

(3) RH3 5% L, RH3 B4 PC 283 5. X LI, BEOHIFEA 7 — 7L & 8kt Shi- USB-
U T IVERr—T V%, RH3 SHENE PC ;@ﬁ‘ﬁﬁ“é. WIZ, T— ORI —7 v L&k
STz USB-2 U 7 VA r—7 V%, RH3 SN PC I8 T 5. #OIRE S 2 /5> T
X, RH3 BN PC O XD ax 7 X IC8#HE L CTHIEER .

(4) RH3 SO BIRME ZINTER NSO NNy 7 U —IZEE T 55461, PCEEEHL-EERK 4212
AT ERISAEEEAA v F &2 7 V"I EETT 5.

4-1 r—7 Nk

4-2 BIREGRELZRET DA vF

16
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4.2. %2 — LY —/\DFCEY

RH3 SH#MNE PC 1L, AX— F7 v TRHCKR — LAY —NERETHLIOREL THDH2D, FH
IZE DR =2V —ROEFHIIRETH 5.

AB— T v T TRET DX == IP 7 KL A137127.0.0.17, "— +FEBIET 74V b
(2809) &7p->TW 5.

BOR— N THR—LY—NEEH LWL, Tita~vry REFEITTHIELETR—2F—10
EEETHIENTED., A= MEFITERTLET 740 (2809) &7e%.

|| $ rtm-naming “r— r &S

Fe, B IP 7 RLATR—LY—N"EE#LI-WEEIE, Tiia~y FTE#T 32— —
NOT RUVAZEETLHZENTED. Fia~vy RETHR, BEX—LT—Ol#EZ1TH 2 &.

| $ export OMNIORB_USEHOSTNAME="IP 7 IsL %"

4.3.RTC MEST

% RTC ZEH), L, 7277 4 X—b&17H. £ LEZFHTITH HikLE, vl A7 U7
FE2HAWTHEITIT) HIEERH S, LLF TIXZFOW T OFNEICHOWTRT. RTC 2@y IR X
H7auni=d, FIH LT WERIECTEIT TS 2 L.

4.3.1.E17% R

RefHardRh3 X USB AR— M7 7 B X T 5720, FATT DRI root HEFRMNSMLEE L 72 % . root HE
[RTCOREITOBRITINAT — RRERINDD, WAT—RANEZELZOOREEZITY. 105,
NAT— RASOBMEIZEBFATEZIT O LA ITIINATH LD, FEIFEITOBRITIILATIE W
OFEEEBENTH IV, ANTEHEITIE AT — RRERIND 20, BMEANEITI Z L.

(D) BT 427 PUIZTCFiia~y R&E3FITL, sudoers ZiENIT 5.

|| $ sudo visudo

(2) sudoers DREIZTRO—XZEBFLL, RFT 5.

refhw ALL =NOPASSWD: /home/rethw/workspace/positionControlRH3/RefHard3Base/R
efHardRh3Comp

ERRE, UFO XS RBANCE SO TR EZITo T D, 207, BRI GHEEE X
52 & 72k, ER-XOALL L, £TORA DI EEEXRL TS, RH3 BMAEIESE 55
BRFEDRA NEARET DMENRNe, FRA MIPALL ZHEET UL L.

|| “2—HL” SR A B =NOPASSWD: “m<3 R (7/4/82)”

17
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4.3.2.FFELT

(1) RTC iE&Z#)
RTC #EET B2, 2~ RT7A4 v EnbiTH HikE, Eclipse EBATH HIEERH 5.
Eclipse 7225 ® RTC 8T 2550 FIEIEL, T3y 7 2T 52 /MEL TS,
ET, AV RTA LV EDBITI FIEIZOWTRT. FTita~vry RE374T52 LT, % RTC
EETS.
e Navigation OjELHE)
$ cd /home/refhw/workspace/positionControlRH3/Navigation
“ $ ./NavigationComp
e PathFollower D)
$ cd /home/refhw/workspace/positionControlRH3/PathFollower
“ $ ./PathFollowerComp
e  Odometry DLH)
$ cd /home/refhw/workspace/positionControlRH3/OdometryRH3
“ $ ./OdometryComp
e OmniTo2WD o L)
$ cd /home/refhw/workspace/positionControlRH3/OmniTo2WD
“ $ ./OmniTo2WDComp
e  PositionInput O Hf
$ cd /home/refhw/workspace/positionControlRH3/PositionInput
“ $ ./PositionInputComp
e RefHardRh3 ML)
$ cd /home/refhw/workspace/positionControlRH3/RefHard3Base
“ $ sudo ./RefHardRh3Comp

18



BETIE

RIZ, Eclipse EOEEIT S (F/Ny 7 &21T9) FHEIZOWTART. Eclipse IZ RTC 71

Vxl hEAVER—FLEELTHHZITY. TVl bOA VR — FOEFIZOWTI,
323 %MD L.

@ Eclipse #iLE17 5.

728, root HEFRIZC CEAITT HMEDH S RefHardRh3 &7 /3 7 LI=WiGATE, Eclipse
DAL A =T 4 L7 FUIZTFita~y R&37 LT Eclipse Z#EENT5 2 &.
|| $ sudo ./eclipse
@ TRy 7 &HLIZWRTC D7 vy =7 k% Project Explorer 7> 5i8#IR7 5.
@ Debug 74 = (¥ 4-3 FRHE5y) 2 T35, & L<IE, Project Explorer . RTC
D7zl Nehr7 Yy 7, ar7TXANA=a2—75"Debug as”®”Local C/C++
Application” # R L THREDOFRER L7205,

2 & @ C/C++ - Navigation/Navigati m.cpp - ecupse

File Edit Source Refactor Navigate Searc: Run Project Window
kg o | gEiveiv(dvey [ RvEBY | HryOv Qv E= A [ #7RT Syste... GHC/C++ &')ava
0 v

[ Project Explorer 3 = B || [@ Navigatn.cpp =2 = 0|8 ou @MalETa =0

= Vo % ¥
+ 15 Navigation * @file Navigation.cpp = Navigation.h
« @brief compornent L\
+ 125 OdometryRH3 + sDates

=1 PathType.h
+ 125 OmniTo2WD

’ U mathh
+ 15 PathFollower .' $Ids & navigation spec : const
€ Posi - = B
i 1k Positiomnput Navigation.cpp - Eclipse
+ 5 RefHard3Base #include "Navigat|

#include "PathTypER Eueisiee i Dro = L
prpstmnemeediedy 1 (e Search Run Project Window Help

plize
// Module specifi P atet
[/ <rtc-template IE = SV Houb
static const char il
- Debug7Z /42y =
(2! Problems | &) Tasks a

C-Build [Navigation]
rtm-skelwrapper --i
file=intellirobot. ig P ' "
intellirobotskel.h | // -%- Ci+ -*-
intellirobotSkel.cpg 1
intellirobotStub.h
intellirobotStub. cpy
rm -f Navigation.o
g++ rtm-config -
rm -f mtelhrobots
. |lg++ rtm conflg cflags

Y Navigation.cpp &3

* @file Navigation.cpp
* @brief compornent

& _dNotod

-¢ -0 intellirobotStub.o intellirobotStub.cpp
- =5 Navigation

4-3 Debug 714 =2
@ TNy 7Y — )L OBREER 3 FR S D D T’gdb Debugger”# i8R L, "OK’7AR ¥ %

TF5E, 7un /75 (RTC) BT Av 7 EITENS. ZHHOFEITHLIET Ny 72—
JV DR IR R S 720,

19
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m
I

5

S

® BINR—AXRT T 4 T2 T RNy 7HEEHSTZDODOHRA vy E—VURNERENDD
T, Yes"ZH T LTCT NNy 7l %R~ T5H.

File Edit Source Refactor Navigate Search Project Run Window Help
Civ W | Eveivdvyey | |RYBY | By OYQyY | 2O SV o [EC/C++ #Debug >
By ; r 52 . = O||[E] 1 main() 0x08095e83 2 SOlfzousx « @Ma|fTa T O
(== = || No sg : ] b
SR Confirm Perspective Switch
+ = Navigation = |An outline is not available.
Viey This kind of launch is configured to open the Debug perspective
G VI
il @ OdometryRH3 » @ when it suspends.
+ 125 OmniTo2WD
+ (= PathFollower This Debug perspective is designed to support applic
< positioninput debugging. It incorporates views for displaying the d®bug stack,
il & Positioninpu variables and breakpoint management.
+ =% RefHard3Base
Do you want to open this perspective now?
Remember my decision
| B Problems | & Tasks | = Properties | 4 Search | & Console % Debug 2 = m|
& o 3@ i E® @ =

- [E] NavigationComp [C/C++ Application]
— &2 gdb Debugger (11/11/08 14:12) (Suspended)
- of* Thread [1] (Suspended: Breakpoint hit.)
= 1 main() 0xDB095e83
o4 gdb (11/11/08 14:12)

4-4 N—=ARY T 4 7L EREREE

20



BETF

m
I

5

S

® Debug 71> RU (K 4-5 /it ##{EL T, T/3v 7 OG- —FReFEIL - T 2179
kB, TNy 7 AT DB, Debug 7 v KU N?D gdb Debugger” % i#4R L 72 REE T,
Resume 71 2 (X 4-5 RN OEF) 2 T3 5. BGEAEIL—ReE 1L LT Sy 712kt

LTATH ZEMNTED.

£ © @ Debug - Source not found. - Eclipse

File Edit Navigate Search Project Run Window Help
Civ ® | BYOVQy | BB P L= el B @C/C++ 35Debug
% Debug 22 i :l.l;al= Variables 2@ < % Breakpoints:; it Register';E Bl Modules..-' = El '
I i T2 V. - O s & v.
- [E] NavigationComp [C/C++ Application] ‘Name .\{alue

- &@ gdb Debugger (11/11/08 14:24) (Suspended)
— o Thread [1] (Suspended: Breakpoint hit.)
= 1 main{) 0x08095e83 3

| [ NavigationComp.cpp [E] 1 main() 0x08095e83 &2 | B= outline [&i Disassembl 52 .=a |

No source available for "main() " e
|» Bx08095e83 <main+3>: and
0x08095e86 <main+6>: sub |
h‘ 0x08095e89 <main+9=: mov

0xP8095e8c <main+12=: mov
AxARA95e9A <maintlfz: call ¥

| Bl console | & Tasks 52 [ Problems| @ Executables| @ Memory | = m
16 items | " |
i Description Resource  Path Locatior Type
—TE)DE)[CI:IAN(%] dummy start position -> giOoE;tr;r?m_fo oﬁt@r{iﬂ_ ine 239 C/C++ Task
TODO [CHANGE] get CURRENT STATUS DATA, Odometry.cpj /OdometryRH3 | C/C++ Task
TODO [CHANGE] must PreSet first position | Odometry.cpj /OdometryRH3 | C/C++ Task

TODO [CONSIDER] because [dfai] is angle frc Odometry.cpﬂ [OdometryRH3 line 559 C/C++ Task
| TODO [CONSIDER] if rho > border -> almo: Odometry.cpj /OdometryRH3 | line 540 C/C++ Task

=

4-5 Debug EHIE Resume 71 =2
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Bt L CWBD T Ny 7 & —IpE I3 5 85451F Debug 7 1 > KN gdb Debugger” % 4R L
f’«lkﬁbf Suspend 74 2 EHFL, T 3w 7 (Fa /T L) 2#& T3 5541X7°gdb Debugger”
IR L 72 KHEC Debug 7 4 > RV IN® Terminate 71 2 2 T3 5.

Civ o [ BYOYQyY | OG v Y
Suspend” A 2 =alle
oy = W F =

— [£] NavigationComp [C _
- & gdb Debugger (1 Termlnate74’ = %

#@ Thread [1] (Running)
»i gdb (11/11/08 14:24) z

lg] NavigationComp.cpp [c] 1 main() 0x08095e83 &2
No source available for "main() "

4-6 Debug Eifi Suspend 7 4 = »/Terminate 7 A =

F72, Ty 7 OREIZIE, B4 (Running) - —HifE 1k (Suspend) * {51 (Terminated)
WIFIET 5.

Bi%& (Running) IKEED Debug 7 « > KU %X 4-7 (Z7r7. Thread (ZiRFE (Running) 7%
FRENTWD. (K 473?#”5 7)

Il i T 7

| = [c] NavigationComp [C/C++ Application]

- ? gdb Debugger (11/11/08 14:24)
p# Thread [1] (Running)

o gdb (11/11/08 14:24) .

l¢] NavigationComp.cpp [c]1 main() 0x08095e83 &3

Mo source available for "main{) "
4-7 Debug EfFi Running K&
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—MffE 1k (Suspend) KHED Debug 7 ¢ > KU %X 4-8 |Z/~3. Thread 72 5 WNZ”gdb
Debugger’|ZiRHE (Suspended) NFERIILTWND. (X 4-8 JRIEHST)

% Debug 2 = H|lea

S 3. = i %

&

- [c] NavigationComp [C/C++ Application] N
— &2 gdb Debugger (11/11/08 14:24) (Suspended)
- of® Thread [1] (Suspended: Breakpoint hit.)

= 1 main{) 0x08095e83 v

[} NavigationComp.cpp [£] 1 main() 0x08095e83 I3
Mo source available for "main() "

4-8 Debug EHE Suspend IKAE

{51k (Terminated) IKHED Debug 7« » KU %X 4-91Z/RF. ZOWRETIE, T3y 7725
7B 7T KIH-T LTS,

i | Y QY@ | B® T Py
.ﬁ& Debug E?E =5 09= Ve
% i B e ~

- [&] <terminated>NavigationComp [C/C++ Application]
<terminated=gdb Debugger (11/11/09 18:28) (Exited. Exit ct
i <terminated, exit value: 0=gdb (11/11/09 18:28)
1 <terminated, exit value: 0=/home/refhw/workspace/positior]

N

[£ ReferenceHardwareCalibr [£ ReferenceHardwarePara [£ RefHa

p-

while(1){

4-9 Debug [Eiifi Terminated IREE
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i
T

5

S

(2) RTC Dkt
e RT System Editor ™ H}
@ Eclipse #iLE1§ 5.
@ Eclipse i A =2 —?D”Window”7>5”0Open Perspective”’ N D”Other” 2 #4R ¥ 5.
@ BARINT/N—AXT T ¢ 78N HHH"RT System Editor” iR L, "OK' AR ¥ %
5.

o  F—AP— OB
O F/R&EN 7= Name Service View WD F— LY — NBIT A 2 M F4 %, Name
Service View NE /R I LTV R WA, Eclipse B A = = —?”Window” D”Show View”
7 5"Name Service View” #i#.5 2 & TE/RIND. X 4-10 D F ) Name Service View,
TR R — D — SBT3 L 7o TN D.

2 © @ RT System Editor - Navigation/Navigation.cpp - Eclipse

File Edit Source Refactor Navigate Search Project Run Window Help

v | W | Qv | @B Y Y (a7 RT Syste... [EC/C++

0 Reposi| = O [I| Navigation.cpp 2 SO B sz N =0
] -%- C++ -*- '-PathFollowerCt)mp |'
EY

* @file Navigation.cpp
* @brief compornent
* SDates

#include "Navigation.h"
#include "PathType.h"
#include<math.h>

// Module specification
// =rtc-template block="module spec"=
static const char* navigation spec[] =

{
"implementation id", "Navigation®,
"type name", "Navigation",
"description”, “"compornent",
"version”, 18",
“vendor", "MyName" ,
"category", "example",
"activity type", "DataFlowComponent", v

o Configuratio 32 . &¥ Manager Co |&F Composite |R&T Execution C |&F RT Log View| = B

[fomponentName : ConfigurationSet :

EEEE e -

E3

4-10 RT System Editor
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Q@ F—2Y— D7 RLAANEENPERSNDDT,”127.0.0.17E A LTOK'RE %
45,

@ Name Service View IZA NI L7727 RVANRERIND. T RLAZERTS &, BEXZD
7T RUVADOF—LP—"TEEH LTS RTC AERENS. (K 411 2H)

File Edit Navigate Search Project Run

Civ = o | ol oo | Qv | =
M Name Service Vi 2 = B || [§ Navi

& e v
- &7 127.0.0.1

» Navigation0|rtc

: » Odometry0|rtc

1 » OMniTo2WDQ|rtc

1 » PathFollowerQ|rtc

1 » PositioninputO|ric

_» RefHardRh30|rtc

4-11 X—sP—EiZH % RTC —&

7238, BEIZ Name Service View [ZFEEGE L7-WAR— DT RLARFREINTWESEEITIT R —
NV AXRIEYI | iKE’C‘ﬁ)é
RTC ZEHE L TWADIZK— L — NI RTC B3N o 12841, rte.conf 2 FER T 5 2 L.

% RTC O 7 # /VHFIZiE rte.conf BELE SN TEY, ZOREZICIZ RTC ITEEIL T\ 5.
rte.conf (ZFEH S TND R — A — RNDIFHRD TRLDO L IR > TV DR EITD.
|| corba.nameservers:127.0.0.1:2809

25



R— kOB
D Open New System Editor 71 =2 (X 4-12 7RrFY)
Z B <.

© ® @ RT Svstem Editor -

File Edit N

= &1 127.0.0.1
22 NavigationOlrtc
i» OdometryQ|rtc
i» OmniTo2WDO|rtc
17 PathFollower0Ojrtc
2 PositioninputO|rtc
+» RefHardRh30|rtc

avigate Search Projz

- Eclipse
1 Window Help

[H |~7 RT Syste...

I8l Navigation.cop | &) #System Diagram. 52 mf = B

L.: =) > . =]
JamefService Vi 2 - Naviga
g
o A -2
5.

JLK .

© © @ RT System Editor - - Eclipse

B conf

Compd

File Edit Navigate Search Project Run Window Help

Cir =, i ]Nf_ %' L:; i‘ v Iﬁ” |

# Name Open New System Editor7 A =/

- &7 127.0.0.1
2 Navigation0|rtc
12 Odometry0|rtc

4-12 Open New System Editor 71 = >/

26
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lﬂfﬁﬂ
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5

m
T

S

@ F/REN7- System Diagram (2, Name Service View 7254 RTC %2 K7 v 7 & Ku v~
T 5.

2 © @ RT System Editor - - Eclipse

indow Help
Civ H w | oo | Qv | & v | B @ &P N Ev F§ 7 RT Syste... flmC/C++
& Name Service Vi 2 T 0| [g Navigation.cpp | & *System Diagram. 28. i E s N
B s ¥ I PathFollowerComp |

E™]
= AT 127.0.0.1
» NavigationO|rtc

1 » OdometryD|rtc Odometry0
3 OMniTo2WDO|rtc - RefHardRh30

1» PathFollower0|rtc

e Positioninput0
i» Positionlnput0|rtc
MNavigation0  PathFollower0

" RefHardRh30|rtc

OmniTo2WDO0

FIv7&FKuy /S

= Configuratio 22 &1 Manager Co | & Composite |&F Execution C | &1 RT Log View| = O

ComponentName : ConfigurationSet :

SO S

=i

4-13 System Diagram [ &
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® % RTC OR— M &R 5. #kild, RTCOR— &2 N7 v, ko R— M ke

v 7 LTITH.

[

[

OdometryQ
RefHardRh30

FIv7&RKuy”

L

Odometry0
RefHardRh30

Odometry0
RefHardRh30

4-14 R— - OEEGHIE

TR OMRIE, £ 41 22, ERKIIN 416 0X 91225,

Fz 41 BB

AR — b Bt e AT R — b

RTC 4 N— 4 RTC 4 R— 4
Navigation0 .path PathFollower0 | .target_path
NavigationO .status OmniTo2WDO statusGet
Odometry0 OdometryPosition | NavigationO .position
Odometry0 OdometryPosition | OmniTo2WDO current_position
Odometry0 OdometryPosition | PathFollower0 | .position
OmniTo2WDO min_path Navigation0O .min_path
OmniTo2WDO status PositionInput0 | .statusGet
PathFollowerO | .velocity RefHardRh30 InTargetVelocity
PositionInputO | .position OmniTo2WDO goal
RefHardRh30 OutWheelAngle Odometry0 CurrentWheelAngle

ositioninpuf]

RefHardRh30

Odometry0

Navigation0

1

OmniTa2ZWD0

4-15 R’— MERiE D RTC
28
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BETF

i
T

5

S

B) RTC D7 77 4 ~— |

RTC 27 77 4 X— 9 5720|21%, System Diagram E&#4H27 VU 27 L, "All Activate” % i
RT3 5.

2 @ @ RT System Editor - - Eclipse

File Edit ch Pr
v & @ | o Qv | & v | PO SR ] & |~7|RT Syste... FEHC/C++
.j Name Service View 23. i ;‘n'j *System Diagram. E@ = 8 || = Properties 2:3 & El
B os 7| | . |
- &7 127.0.0.1 Property Value

i Navigationojric — ar System Diagramg.

ip Odometry0|rtc System ID

i OmniTo2WDO|rtc Kind ONLINE
23 PathFollowero)ric Create Date |

7 Positioninput0|rtc ositioninpu Update Date

i» RefHardRh30|rtc All Stop

Composite Mone
Open...

Input Methods

E configurat 2 R Manager C | &% Composite | & Execution & RT Log Vie| = 8

ComponentName :  ConfigurationSet :

=

4-16 All Activate DR
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BETF

5

S

7¢%, EFeHIEIX System Diagram ED RTC # & TCT7 77 4 X— T 5 HETHY, —DFT D
RTC #7277 4 X— bk LT2WATE, System Diagram @ RTC #4727 U v 27 L, "Activate” %
HEIRT D

2 © ® RT System Editor - - Eclipse

File Edit N C g Run Wind
v E TR L R S = S - o & (*7RT Syste... [EC/C++
& Name Service View 2 = 8 g *System Diagram. 2 = 0O || E Properties 12 e
B s © s
- 77T 127.0.0.1 T [re— Value
% i attin B : :
1» NavigationO|ric ! 8 r+AI+A
<3 OdometryOjrtc * Ueactvate LIN+AIT+HU 127.0.0
13 OmMniTo2WDO|rtc e ese e Nam; RefHar(
i3 PathFollower0|rtc Xi ame | RefHart
s Positioninput0|rtc ositioninput] ption  : RefHar(
1» RefHardRh30|rtc 4.0.0
] AIST IN
. _reate Composite Component Maotor
cutionC
0
OmniTo2WDo ptate | RUNNII
vate i PERIOC
All Deactivate R 1000.0
= = - All Start
E Configurat &2 &1 Manager C | &T Composit All Stop RefHart
) ) a Type : Timed\y
ComponentName : F ConfigurationSet : defaul el =INN rface T corba,_¢
N B 3y aflow T¢ pull pu:
.CQ&_. Add per o X

.
= Pos: (271,41) Size: (93,79) Open ar
Open and Qu

4-17 Activate DER
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4.3.3.BE8ELT

Yz NAZ VT N EAWVHENT RTC ORE), #t, 7277 4 ~N— F&AT 9 FIEIC O W TR
5. ZOHEERAWDYEA, rtshell DA VA M= EIToTNHHDET 5. (2.2.3 3)

TRa~y R Ty VA7 YT N&23T735 2 LT, HEETHTE S.

$ cd /home/refhw/workspace/potisionControlRH3

“ $ ./start.sh

H #5171 RefHardRh3Comp Z##E) L T\ 5 2> Y — L[ T/NA T — KA 2RO 5T
D%, FATHEMMNIE L K HRTWARWATREM N ®H 5 D T 4.3.1 2 EMHRT5 Z L.

iz, Y=V AZ7UFRAT RTC 4, A—MAZEETHEEL TWD2D, WHNKRE) BAH]
EEE LESAITEE Y = VA 7 Y F N EHTH L.

434 BEBEORT

PositionIlnput #7277 4 X— 35 &, 2>V — Ll BEMEZE (goal) 7k (path)
DANZERDOLND. BEMEZRRZESTT 2568131 %, BREZANDTLIHEEEZ2E% AL, =
VH—F— T

i R

JPAME)  WEE) FTEV) WD)

input goal or path. goal:1, path:2

X 4-18 HEMLBEREFE IR OER

12 AT LT=5E1E, BEEALEZRE (x,y,theta) D AT ZRD LD, Z OMELEEE, Odometry
PRI AR S VT2 A R ZHE 9 . Odometry 23MAFF 9 DAL E K2 O W HIE13(0,0,00 TH % . x,y,theta
PENEFNASL, =2 —F—%.

3

774ME) BEE) FERW WED ~LTH)

input goal or path. goal:1, path:21
input position{x y theta)=
x[m]=0.2

y[m]=B

thetalradl=0.5]

X 4-19 BREMEBEZRZDOAS

AN ERAE ANNT D L, ATIRERD Tresult:] DL FICHRR S, BHENE O HEEALE LS~
BET 5. BEINKT LKA TAT—# 2 (Mfinish!] RNEREND. —ERFMEE L THHBHEN
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input goal or path. goal:1, path:21
input position(x y theta)=
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5> 0 O WE
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4-21 REEEDOIEE
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BEETD.
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RTC %27 47 77 4_X— T 572021%, System Diagram t% 4727 U w7 L, ”All Deactivate”
ZIEIRT 5.
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