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01. sudo apt — get install cmake g++ git gqt4 — dev — tools zlib — bin

02. sudo apt — get install ipython python — dev python — h5py python — numpy python — scipy python
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01. sudo apt — get install libassimp — dev libavcodec — dev libavformat — dev libavformat — dev
libboost — all — dev libboost — date — time — dev libbullet — dev libfaac — dev libglew — dev
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01. sudo add — apt — repository ppa:OpenRAVE/release
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02.sudo sh —c 'echo "deb - src http://ppa. launchpad. net/OpenRAVE/release/ubuntu 'lsb release
—cs'main" >> /etc/apt/sources. list.d/OpenRAVE — release — 'lsb release —cs'.list'

03. sudo apt — get update

04. sudo apt — get install collada — dom — dev
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01. git clone https://github. com/rdiankov/OpenRAVE. git

i 15 -

01. cd OpenRAVE
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03.cd build
04. cmake . .

05. make
06. sudo make install
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boolsomefun(KinBodyPtrpbody)

{

if( ! pbody )

returnfalse;

pbody — > GetTransform( ) ;

}

o

boolsomefun(KinBodyPtrpbody)

{

assert( !!pbody );

pbody — > GetTransform( ) ;

}
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boolsomefun(KinBodyPtrpbody)

{

pbody — > GetTransform( ) ;

}
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X Ab B A 15 (AN, 7 B T0UZ I AS ), AT DLIXAE
try {

somefun(pbody)

}

catch(constOpenRAVE exception& ex) {

RAVELOG WARN("exception caught: % s\n", ex.what());
if(ex.GetCode() == ORE_EnvironmentNotLocked ) {

RAVELOG_WARN("user forgot to lock environment!\n");
}

}
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skipgeometry = "true" /" false"
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scalegeometry ="10 10 10"
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PREFIX = "newname "
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OpenRAVEscheme = "X1 X2"
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uripassword = "URI password"

SRy AR TN AR I S A% B A URT/ % 916 .
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WAL RO n] RE X AL g N S AT 1A e e, BT DL R R R T
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ignoreexternaluri = "URI"

— 41 URT I 3CHY L 3 48 SCRS K A 23 9 IE 78 A A7 19 25 B SO Ah a5 1 . T Awic i
Bt URI,

skipwrite = "optionl option2"

Bt Bix s @i, LIPS A . » geometry ~fE{if< geometry >Xf 4 * AL,
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- From . Interface. GetReadableInterfaces * sensor * manipulator x* physics x visual -
< node > hierarchy * link collision_state

Bt 5 A BE S RIS

forcewrite = "optionl option2"

U 2R AR 51 S D] 5 o) 5 A X S S X 48 S 1k nT LA s AT I O iR O O
SRR R R A 2 BRE THLAS N . 2Ry« L SRS SR 5 A A SRR e I, BROAT
DU X SRR W B N & ARSI S . TR

* manipulator x sensor * jointlimit - position, velocity, accel * jointweight - weights,
resolution * readable

i TR RS HL + link_collision_state SR 5 4 th 2R 7 .

OpenRAVEscheme = " customscheme"

BABEI A F R, SRFPH 2R RS URI(file. D M T $
OPENRAVE_DATA E&4% WA XS 142 , 48 FH customscheme fE R T

unit="1.0"

TE— B RICh A 20 B R PRk, Flan, unit =0, 001”RIRZEXK,
reusesimilar = "true" /" false"

WK true, W22 H P 2 ARL AR A% RIS AL LUk /N KD

password = "?2?2??"

AT AT J P R AT A3 ok

collada — dom DAE :: getIOPlugin :: setOption

KBEE .
F Sk COLLADA ml 684 SRl 314748, OpenRAVE B E X T HC B9 =X, LLE Bh A
PR LR A AR . a] DU PR A AR X B 5 E X robot #4287 COLLADA .

OpenRAVE — save myrobot. zae myrobot. xml
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5.2.5 #itkS#E03

1. RERBESED

B A AR 2T LA e G 0 T R B e S, DLIE T OpenRAVE B A A4 %
Fo Y3 2 B UOm s, & i 5 5IE, 9 BB 19 OpenRAVEGetPluginAttributes pf #0#F
eI LUE OpenRAVE #2000 DLW 2 A 09 4 0 0 24 FK . A/ 1A B nl DL3E 3 PR B 1Y
2 11 4 i) 2 e A i H AR R AR Th e .

1) il fE — A i B A 42 1

T~ B pluginepp. cpp 2B & — 1% & MyModule f) OpenRAVE:; ModuleBase
B, IF A P AS Ay 4. numbodies Ml load, %4 % 2% & 2 U 48 — 4> # include & %1 2
OpenRAVE/OpenRAVE. h, 5% T FE K C++ X, 4FF OpenRAVE/plugin. h #JL
ANH5 B R

# include < OpenRAVE/OpenRAVE. h >
# include < OpenRAVE/plugin. h>

# include < boost/bind. hpp >
using namespace std;

using namespace OpenRAVE;
namespacecppexamples {
classMyModule :publicModuleBase

{
BUAE T A H Y W5 A~ 1 4> . boost :: bind S48 % 5 R EHE Ay 1] 3R] JIr 6 55 1)

MyModule(EnvironmentBasePtrpenv) : ModuleBase(penv)

{

___description = "A very simple plugin.";
RegisterCommand ( " numbodies", boost:: bind ( &yModule: : NumBodies, this, 1, 2)," returns
bodies");

RegisterCommand("load", boost: :bind(&MyModule: : Load, this, 1, 2),"loads a given file");
}

P A B PRI S B -

boolNumBodies(ostream&sout, istream&sinput)
{
vector < KinBodyPtr > vbodies;
GetEnv() — > GetBodies(vbodies) ;
sout << vbodies. size(); //publish the results
returntrue;

}
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bool Load(ostream&sout, istream&sinput)

{

string filename;

sinput >> filename;

boolbSuccess = GetEnv() —> Load(filename.c_str()); //load the file

returnbSuccess;
}
b s

WA AR S A EZ A C+ U P42 & OpenRAVE/plugin. h, 308 42 fit S Hh ek %L
RS, R P $2 3 —ZH 37 i B8 Create Interface Validated Fll Get Plugin Attributes
Validated,

ffit MyModule 2 A& R AR -

InterfaceBasePtrCreatelInterfaceValidated(InterfaceType type, conststd::string&interfacename,
std: : istream&sinput, EnvironmentBasePtrpenv)

{
if( type == PT Module&&interfacename == "mymodule" ) {
returnInterfaceBasePtr(newcppexamples: : MyModule(penv) ) ;

}

T VR OpenRAVE FRATTHRAE T4 b 755E 3L

voidGetPluginAttributesValidated(PLUGININFO& info)

{
info. interfacenames[PT Module].push back("MyModule");

}

2) il f 4 1
OpenRAVE B EMHE A5 & cmake, FindOpenRAVE. cmake A Al 74 # OpenRAVE
L%, i FindOpenRAVE. cmake % i34 141 CMakelLists. txt SCA R B U0T

cmake_minimum_ required (VERSION 2.6)
project (plugincpp)
find package(OpenRAVE REQUIRED)
include directories( $ {OpenRAVE INCLUDE DIRS})
link directories( $ {OpenRAVE LIBRARY DIRS})
add library(plugincpp SHARED plugincpp. cpp)
set target properties (plugincpp PROPERTIES COMPILE FLAGS " $ {OpenRAVE CXX FLAGS}" LINK
FLAGS " $ {OpenRAVE LINK FLAGS}")
target link libraries(plugincpp $ {OpenRAVE LIBRARIES})

WA CMake JIBATF & SCHRIA U5 200 R « Linux A PARYE OpenRAVE () %2 2% 47
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BN fE$S OPENRAVE INSTALL /bin H3gH % OpenRAVE-config, 7] LLJHH OpenRAVE-
config-cflags >k R BCIE B (1 B 42 FbR &, LA & 7E gee H LS4 3] 1ibOpenRAVE. so 1,

3) i FH A

AU 7 Bk s Az i 45 1 o e 18T B O VR R H e e H SR IS B OPENRAVE
PLUGINS, OpenRAVE ¥AESE S B3k e . A2 w] LUEFH LT 7 s iA

OpenRAVE —— listplugins

TR ) 7 35 6 LA AR A — 5 i A i AT I3 E

OpenRAVE —— loadplugin $ SOMEPATH/1ibplugincpp
OpenRAVE —-— loadplugin $ SOMEPATH/1ibplugincpp. so
OpenRAVE —-— loadplugin . /libplugincpp. so

o, $ SOMEPATH J& 4 5200 42 (144 % /4 6 B 72
73— R 552 N C++/Python/APL #R E -
i J1] Coe 3 35 10

RaveLoadPlugin(env, "plugincpp");

i / Python i 5 it .

RaveLoadPlugin( 'plugincpp')

ffi /] Octave 1& 5 B} .

orEnvLoadPlugin( 'plugincpp') ;

— ELI R 280 B AT AT LB 4 11 5 3 G SR R IR a8 o] = A
i C+ il 5 1

ModuleBasePtrprob = RaveCreateModule(env, "MyModule");
env — > AddModule(prob, "") ;

stringstreamsinput, sout;

//input the load command

sinput <<"load data/labl.env.xml";

if( !prob — > SendCommand( sout, sinput) ) {

RAVELOG WARN("command failed!\n");

}

else {
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sinput. str(""); //have to reset the stream from the previous command
sinput <<"numbodies"; //input the numbodies command

prob — > SendCommand( sout, sinput) ;

intnumbodies;

sout >> numbodies;

RAVELOG INFO("number of bodies are: % d\n",numbodies);

}

fiff i Python i& & B -

prob = RaveCreateModule(env, 'MyModule')

env. AddModule(prob,args = "")

cmdout = prob. SendCommand( 'load data/labl.env.xml')
ifcmdout is None:

raveLogWarn( 'command failed! ')

else:

cmdout = prob. SendCommand( 'numbodies')

print 'number of bodies are: ', cmdout

{#i ] Octave 1& =} .

prob = orEnvCreateProblem( 'MyModule');
orProblemSendCommand( 'load data/labl.env. xml', prob) ;
numbodies = orProblemSendCommand( 'numbodies', prob);
disp([ 'number of bodies are: 'num2str(numbodies)])

4) g RN

A B O SO RS R T R BRI reStructuredText, 2 0 A HE AR 2 T2 19 fili
FH BB 5 802 B A b 7 4

(1) OpenRAVE :: InterfaceBase :: GetDescription()

IR T4 VR R 0 58 B SR o A 2R AT IR R 3 4 N AT -7

reStructured Text A&z O SCRY . “LLFRL 4" E XAE A interface. h(WHEE F
1 AR (55 84 17,

AR B B 2 W ik 5« http://www. OpenRAVE. org/docs/latest _stable/coreapihtml/
interface_8h_source. html,

(2) OpenRAVE :: InterfaceBase :: RegisterCommand()

TR 2 TEN R B 45 £ o Qi 2RAT IR R o3 s R =7~

voidOpenRAVE: : InterfaceBase : : RegisterCommand(conststd: : semdname

InterfaceBace: : InterfaceCommandFnfncmd
conststd: :string & strhelp



$5%= OpenRAVEAHIBAGETHNA [P 523

Horp, emdname Jy fiv & £ FR. B e 8 /N 55 fnemd BR RN A A AT strhelp
reStructured Text HAJHF B F4F £ . 7E U interface. cpp B 121 172 X

A0S B 5 22 W ik & . http://www. OpenRAVE. org/docs/latest _stable/coreapihtml/
interface_8cpp_source. html,

5) JnaAd 1

B E T V2 AL LA B 1k R A2 2 20 AS DS e A sl 38 TH A3 0 o T T B9 47 1 1 55 Tl
AT RE S BRI X AR MEV L. T LLE & C++ 1 lexer BT AN N R E A1 — 1
128 {37 (i ME— %) mdShash, F 3l #5242 11 o8 BOR B 51 A9 ME— hash, S T LR 37 FA [F]
A G P B OpenRAVE fii J] cpp-gen-md5 M 44> 45 1 28 5 SCBJ# — > mdShash, 3%
ENHEMETE OpenRAVE /interfacehashes. h 41, A LL{#i ] OpenRAVE :: RaveGetlInterfaceHash
KB4 0 hash, F 752 T AN 20 0 3 10, 4 28 0 50K A A% 0l T B9 hash 02 75 5 48 4 1F
Y hash DTG, X 2628 Y @Y K A B Of 7K 2 A 2 0 200 i R A F s R B ek B TE
OpenRAVE/plugin. h Hr#@ 4k, /5 2 5 2 fdf 1] B A3 4 F

2. EREBEOMBMS

B F i A R S AL OF Sh A 3] OpenRAVE wr, Fr A7 # M IR H OpenRAVE
InterfaceBase 28, JF 40 & BEAE B 2R RS 1A PRI B8 T P Bl L A2 DA R e ir ik A
EXFRRmS ., BEfMeE s T— 1038, 7T OpenRAVE .. InterfaceBase ::
Clone & #1211, A4 VESFT LIA A C 1Y H & A4 Kk 3 Bk W14 1 SR T i
AT A1 51 2 GA R B2 W 2 1R KA 2 1 2477720 . GetDescription O 3% [B] —A™ & 2 43
Wi Dy Re V8 & FUG RV P UE A FAF £ . BRASTENT A 28 S0 xml B2 4F 4% 0

3. OpenRAVE BRI =#0

OpenRAVE F5 AT DL b 47 £ 52 B e 4 L2600 . H AT 229 $ 1 2R A0

1) A #%

LA RALS N T L6 D 45 58 2 24 o8 (5] G 0 5 3 285 1 fily 533kt 55 B 654 0% Al 480D 149 [
B o DAL G RS 3 H AR RS 0 250 R0 1 90000 BB W o AR 2% DA I S A7 A T

1E OpenRAVE v H A& (1) 88 %] #5 = WM 4k . http://www. OpenRAVE. org/docs/
latest_stable/coreapihtml/arch_planner. html,

2) il s

B A AL A AR EE 3 42 3 2 2 b ) TR T A SR B (B RE S B) h A s e . il 4%
PR IR 5 B OF A L g NS ARSI T RE .

1E OpenRAVE o HAK G 5 i 2518 F = WM ik . http: //www. OpenRAVE. org/docs/
latest_stable/coreapihtml/arch_controller. html,

3) felkes

A B Can i BE A SARAL A IR EE b (945 5 JF DUbR s 20k [l A% J8ads ] L 3%
FE R LA N B AR AT &R 53

TE OpenRAVE At HLAR 1Y 2 J8% 5 6 F 2 W I ik . http://www. OpenRAVE. org/docs/
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latest_stable/coreapihtml/arch_sensor. html,

4 LG R G

AT LR B 55 2 A0 A A8 £ (Anaz shfi 32 2R 40 058 AH A1 8 380 00 BE 25 di ) o DA T AT 25 B
BORT G LS ARG 19 R 5.

1 OpenRAVE 1 BAK & 28 R G 2 WM Ak http://www. OpenRAVE. org/
docs/latest_stable/coreapihtml/arch sensorsystem. html,

5) [n] 5 4]

T A ) 38 S 9] 26 )L T4k A OpenRAVE H /Y . RIS il 3 SendMessage BRI %L
a] 3475 ELAE P FT OpenRAVE [ 25 Iz 55 i 13 0k ) 720052 f31] . [) R0 5 437 ) DA 4 b 452 4 8 A 19
FESRDIRE O HL AT LV AA Y & OpenRAVE 1 W 25 D) fE .

6) HLas A

OpenRAVE SCH7 HA SRR DI RE A HL &R A 192 iRl iz sh 4 . i, J 728 APLGR
N3 0B B AR T X shlde Nz 0, $RAE& SRR HLES A A SE 3L % P g ig B
U R T 254

£ OpenRAVE f BAR R ALES A 2 WM HE: http://www. OpenRAVE. org/docs/
latest_stable/coreapihtml/arch_robot. html,

7) 1B Bl 5K A

] L35 & IK (Inverse Kinematics Solvers) >R i & , 3 4% [7] 35} [ i 5 50(E f , 7T FIAE AR
FLA S0 o B TK g S84 al LURN n B0 AIL a4 N B BE 41 1 46

fE OpenRAVE ft H{& ) OpenRAVE .. IkSolverBase 252 UL W 4. http://www.
OpenRAVE. org/docs/latest_stable/coreapihtml/classOpenRAVE 1 1IkSolverBase. html,

) Yy

OpenRAVE $&4E 13 i1 4 4 6 FIAT AT A & A5 5 & G2 FE (0 RE 1, T JC 200 AT: ] JHC At 4
P AT T A P P A0 Y AN e i 4

7E OpenRAVE H7 EL{K i ¥y B 51 2 B 2 WM 4ik . http://www. OpenRAVE. org/
docs/latest_stable/coreapihtml/arch_physicsengine. html,

2 HT OpenRAVE 8 2 48 7] — 32 2R v 09 B A 4 14 . 78 3 M 5 I 3 Lo R
AR S A AR 5 ) — 2 AR B RPN . SR BT R SR 0 I PR T RE LA
e A A T A R0 T O 9 ) — S 3 R o KR T o 4] il A 9 . 81 AL o 3 ) s AT
PAAE 1 Z A 1) 5 X B A g e AL 2 A XS CheckCollision eRECHAT I HT . BAR AT LU FH 19 4% B3
BOR RT3 2 5 96, {H 2 Bk 5% ) A7 fiff 2% Hb ik bUE o S A A 8% ] TCP/TIP i iR £
ZABlHh , 75 B G R T AT I 2 Z%E 3 2 s 305 B AR A A a2 e, JF B
AR B IR AT RB R, 4T X S A 2 B AR I 2 T A A R B O SR N (R
WG EAR AL A% . R FE Y FOHAB D REATS AR BB 06 16 2 4> 2o AR sy, JF BLAd 40 ] LR 4fs
e L P 2 s S N AR B AL R S . AL W] DA AE 24 AR L B S 4R
HOM—4EMtstr A O —4T R 4
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5.2.6  FAZ%HBCHIEIA

22 45 T OpenRAVE W25 Iz 55 2% » 7] A i 2 $2 41 77 LUR IR 55 -

o SHLER AR E .

o PERHUZ RN G HLER AN O 4 e 4 FVBE B LAY R RS AN T

o VBN G EHPLER NS A .

o PAT X G B0 G B A B R G il A A

o QIEEEEY BATMIALER A X G  EREE Bl ) S A

o Ji) [ea) 0 S0 ik i A I AR A SR

o 1£ OpenRAVE 3D 85 al ¥4k GUI Hr 24l iS5 = (e f i 3L oT .

o DRV ER T 0 2 A A

o VB, R ALK L O BA GUT 240,

FEYETSE I, M A Al ik TCP/IP &34 0f H2 5 T SCARR . BT UM ar 4 air
X BSCHE A BB A R O SR I AS 1 R4S B L OF BB BORER T R 25 F1 TCP/IP i
. TRk FRATIHRIGE i 25 81T ROS [3]89 XML-RPC 52 3 3% )2 . 7T LA P 78 7 A |
GUI H1 Core J2 2Z [A14% 4 B0 169 d5c A% ORI D7 o 010 0, A AR b iz 47 31 3 2 o A %) 0 S ik
IiZ A S A 3L N R AS JE AR 2 ) 54738 {5 . OpenRAVE H i 3 3538 1o 4 2% & £z 7 F
1B 151 Octave #l MATLAB JAA K8 . 5 OpenRAVE DJREI 52 B2 Tos8 1. HI P Al
W i21T OpenRAVE 1 ZHLAY TP Hudik, BT HABTEAN (S B4 A shpl db 22,

5.3 OpenRAVE #J & fH

5.3.1 JFi&f8H OpenRAVE

OpenRAVEpy #4434 721 Python Jo4&fdi i C++ API, 4§ & 2 {fi i} Boost. Python /&
R 1M H K OpenRAVEpy J& 5 3% 5% 4% 3] OpenRAVE [fij A J& i o % 2% 3% 3% . & i
B H AT BCE IR B ER AT E . S5 SE B R Z L python JEE SR AY CH+ Sk
A SE AL

X EL ) A R

e OpenRAVEpy int
* OpenRAVEpy ext
3 EEA A

o BRI — R s R L

VN K] LR FyivR e

o L% it OpenRAVE fii 2 I 98 E 42 11 .

7t Windows b, 0] LL#E C:\\ Program Files\\ OpenRAVE\\ share\\ OpenRAVE %

FEHE C++ MRG0 L Sl FH Boost Python A jli i .
OpenRAVEpy_ext $2 4t 4 F 1 5880/ 2 UL H A 2K
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OpenRAVEpy. Xf T4 T Unix B R4, J5 2L 0952 Al TR R BK AL -

OpenRAVE — config —— python — dir

LHER A OpenRAVEDpy A}, LA T 280 A 2] PYTHONPATH A9 M348 & 1,
MFETF Unix MRS, EEEKG:

exportPYTHONPATH = $ PYTHONPATH: 'OpenRAVE — config —— python — dir'

FT A5 1 ) F 36 47 4% 16 OpenRAVEpy/examples. ] U, & % 80 449 #L %I 7% # 0 DL 7
OpenRAVEpy/examples/hanoi. py % 3|, I $U47, @B iy 2«

OpenRAVE. py —— example hanoi

FEA PR BRI SR F A7 2 H BN CH+ 4 30 fF . R 7E Python fif BEgRHEA

helpenv. CloneSelf # env is an instance of Environment()
helpKinBoby. GetChain# KinBody is a class
helpRobot. Manipulator. FindIKSolution# Robot.Manipulator is a sub — class

1. REER
OpenRAVE C++ 7 % L OpenRAVE _exception Z& [ X B 31 % . & python ¥
OpenRAVE exception 25, OpenRAVE 5% 0 DL i L F 7 203 3K

try:
env = Environment()
env. Load( 'robots/barrettwam. robot. xml")
env. GetRobots()[0]. SetDOFValues([])
exceptOpenRAVE exception, e:

print e

2. PIEESRBERENSH

MPAT B E R IRAE R NV IR A8 R DL Ik AL P ke, A R R 2 L
A Y AB S AR SORY A U2 R A IR AT A HAth 7 15 %) kinbodies AL & A 5 1l 25
LRI 285 F A REABL 2N T A2 A 9 SR 7 )

Hi € & F Environment. Lock (dolock) 5& f A . & Bl &1 ol L {#E FH try/finally B 8g
1 python Hig i T 1] o A1) 52 B -

env = Environment()
# initialization code
withenv:

# environment is now locked

env. CheckCollision(...)
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A A FNALEE A LTS AR P ] o B G BRI O IR 45 B AT AR IR S

with robot:
robot. SetTransform(newtrans)
robot. SetActiveDOFs( ...)
# do work

# robot now has its previous state restored

XFF AR s AR R > PR OBE B B 9 A, W] LA A B ) KinBodyStateSaver il
RobotStateSaver 25 .

withenv:
# enviroment locked at this point
withKinBodyStateSaver (body) :
# body state now preserved
withRobotStateSaver (robot) :

# robot state now preserved

3. Mk

Ravelnitialize O # i fb OpenRAVE &17, FF4EAEL T4 200 BT . I AL 15 78 55 sh it
TnE Wy 4 . a0 SR 7 4] # Environment B} &K i 17 ¥ AL B, R G W S H sh A
Ravelnitialize() ,

AR 708 1) 527 A A] i3 3l3a A7 5 AU 88— A4 1«

try:
Ravelnitialize(load all plugins = False)
success = RaveLoadPlugin( 'libbasemanipulation')
# do work
finally:

RaveDestroy() # destroy the runtime

4. S
BT 5 W OpenRAVE ¥% U 1 5 14K M1 5¢ 28, 30 855 52 ) 0 25 fff | Environment.
Destroy YEATHEIR . b TR IE & B A @ UH 7 dF try/finally .

try:
env = Environment( )
# do work
finally:

env. Destroy()

HeAh, Y P AR R, 2 45U ] RaveDestroy O i 20 Hb 435 5% 45 30 46 14 IR M 3R 85,
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S BIRTA P8 B0 A A

try:

envl = Environment()

env2 = Environment( )
RaveLoadPlugin( 'myplugin')
# do work

finally:

RaveDestroy() # destroys all environments and loaded plugins

5. ME A EARA
W % % 7 £ 4 OpenRAVE jt A, W 7] DL 7E 5 A AE 0] N 2% Z A7 of 8
OpenRAVEpy_version  ZF 1% B N T s B9 U KL OpenRAVEDpy A . #lUn .

__builtins . OpenRAVEpy version = '0.4'
importOpenRAVEpy

6. 0
a] PIA# F] Debuglevel 4% & N H OpenRAVE B H & id #45)

RaveSetDebugLevel (DebugLevel. Verbose)

fRZ OpenRAVE Python 465 14348 Ji] python H i, b 14 I 1E #9094 b Ay =X,
WIEAL T IR H 5 N3 OpenRAVE H e 5 2% B 7 45 38 4 LR £y 2

fromOpenRAVEpPy. miscimportInitOpenRAVELogging
InitOpenRAVELogging( )

5.3.2 OpenRAVE &2 41 . H

1. OpenRAVE. py

OpenRAVE. py i A4 i 8 i OpenRAVE 21T 25 E A S 1. © &K G
OpenRAVE BIF #t M s B B, Bl T XHIF 2 HMW A &6, I v T A
OpenRAVEpy pREHR- AL —A% O, B8 7T LA % OpenRAVEpy #] PYTHONPATH,
L A, X — S SR T e

TE N B4 5 0 R SO IS 8 -1 BI04 T IF SO BAE 257 ipython fif Béds . il .

OpenRAVE. py — i data/labl.env.xml

i oA
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[ OpenRAVEpy int.cpp:2679] viewer gtcoin successfully attached
OpenRAVE Dropping into IPython
In[1]:

s P B — A HLAE A A SR “robot” A8 & rh, PR AT LLST BV T BIAS 24

In [1]: robot.GetJoints()
Out[1]:
[< env. GetKinBody( 'BarrettWAM') . GetJoint( 'Shoulder Yaw')>,
< env. GetKinBody( 'BarrettWAM') . GetJoint( 'Shoulder Pitch')>, ...]

AT LU B8 1 A i A

OpenRAVE. py —— database inversekinematics —— robot = robots/pal0. robot. xml

T RLAAT — A

OpenRAVE. py —— example graspplanning

AT LA ) B A AT PR T R I

OpenRAVE. py — listdatabases

i g

No module named DatabaseGenerator
No module named OpenRAVEGlobalArguments
convexdecomposition

No module named getenv

grasping

No module named h5py
inversekinematics
inversereachability
kinematicreachability
linkstatistics

No module named log

No module named logging

No module named makedirs

No module named metaclass

No module named OpenRAVEpy int

No module named os

No module named pickle

No module named time

No module named version info

visibilitymodel
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No module named with statement

A RABCE A SRR Y BDIRS FI A T g

OpenRAVE. py —— collision = pgp —— viewer = gtcoin —— physics = ode data/labl. env.xml
Al LB I 2

OpenRAVE. py —— level = verbose data/labl. env. xml

AT RLAATAE B python fU#S .

OpenRAVE. py — p "print 'robot manipulators: ', robot. GetManipulators ()" robots/pr2 — beta —

sim. robot. xml

Al LAATAE & python 1045, F#E A ipython fif B4 «

OpenRAVE. py — p "manip = robot. GetActiveManipulator()" — i robots/pr2 — beta — sim. robot. xml

A AAATAE & python fURSIFIE H

OpenRAVE. py — p "print('links: '+ str(robot.GetLinks())); sys.exit(0)" robots/pr2 — beta —

sim. robot. xml

YT IREE xml SCHEPLAE RS DA AL S R 4 O B AR &, 1T IR XML w3 B A A il B B
H . f#i Fl OpenRAVE. py -1 FT B . 357 BNF WA X AR S BT NI E .
BWALLF a4

Usage: OpenRAVE. py [options] [loadable OpenRAVE xml/robot files...]

OpenRAVE 0.9.0

Options:
—— version show program's version number and exit
—h, ——help show this help message and exit
—— database If specified, the next arguments will be used to call

a database generator from the OpenRAVEpy. databases module. The first argument is used to find
the database module. For example: OpenRAVEQ. 9. py

—— database grasping
—— robot = robots/pr2 — beta —

sim. robot. xml

—— example If specified, the next arguments will be used to call
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an example from the OpenRAVEpy. examples module. The first argument is used to find the example
moduel. For example: OpenRAVEQ.9.py —— example graspplanning
—— scene = data/labl. env. xml
— 1, —— ipython if true will drop into the ipython interpreter rather
than spin
— p PYTHONCMD, —- pythoncmd = PYTHONCMD
Execute a python command after all loading is done and
before the drop to interpreter check. The variables available to use are: "env", "robots",
"robot". It is possible to quit the program after the command is executed by adding a "sys. exit
(0)" at the end of the command.
—— listinterfaces = LISTINTERFACES
List the provided interfaces of a particular type from
all plugins. Possible values are: planner, robot, sensorsystem, controller, module, iksolver,
kinbody, physicsengine, sensor, collisionchecker, trajectory, viewer, spacesampler.
—— listplugins List all plugins and the interfaces they provide.
—— listdatabasesLists the available core database generators

—— listexamplesLists the available examples.

OpenRAVE Environment Options:
—— loadplugin = LOADPLUGINS
List all plugins and the interfaces they provide.
——collision= _COLLISION
Default collision checker to use
—— physics = PHYSICS physics engine to use (default = none)
—— viewer = VIEWER viewer to use (default = gqtcoin)
—— server = SERVER server to use (default = None).
—— serverport = SERVERPORT
port to load server on (default = 4765).
——module = MODULES module to load, can specify multiple modules. Two
arguments are required: "name" "args".
—1 LEVEL, —— level=_LEVEL, —- log level = LEVEL
Debug level, one of

(fatal, error, warn, info, debug, verbose, verifyplans)

2. OpenRAVE-robot. py
REAT A & OpenRAVE A B2 AU HLAF N A5 B . LV Al BE PR M A i AL 2% A 3% 4T
KT BRGNS AL RS AR AE B B0 AR BT A RS A A T

OpenRAVE — robot. py robots/pr2 — beta — static.zae —— info manipulators

o AT LU R BRI\ e 24 PR 51 3K
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OpenRAVE — robot. py robots/pr2 — beta — static.zae —— list manipulators

BEASHLES AT LR $ 5 A 0 19 15 B PR A7 JLAN A [ 28 B ) hash fE . hash fE{f f]-hash
eI RS 2R -

OpenRAVE — robot. py data/mugl.kinbody. xml —— hash body
OpenRAVE — robot. py robots/barrettsegway. robot. xm1 —— hash robot

OpenRAVE — robot. py robots/barrettsegway. robot. xml —— manipname = arm —— hash kinematics
i A LLF i 247

Usage: OpenRAVE — robot. py OpenRAVE — filename [options]

Queries information about OpenRAVE — loadable robots

Options:

—h, ——help show this help message and exit

—— list = DOLIST Lists the manipulators/sensors/links/joints names of
the robot.

—— info = DOINFO Prints detailed information on

manipulators/sensors/links/joints information of a
robot.
—— hash = DOHASH If set, will output hashes of the loaded body
depending if manipname or sensorname are set. Can be
one of (body, kinematics, robot)
—— manipname = MANIPNAME
if manipulator name is specified will return the
manipulator hash of the robot
—— sensorname = SENSORNAME
if manipulator name is specified will return the

sensor hash of the robot

3. OpenRAVE-createplugin. py
AT EEWEEZMA T8 OpenRAVE M4 F1 0T $47 S04 19 %7 16 S04
XA A AR A — A B — 4 MyNewModuleModuleBase:

OpenRAVE — createplugin. pymyplugin —— module MyNewModule
i A LLF i 247
Usage: OpenRAVE — createplugin. py pluginname [options]

Sets up a project directory and initial files for creating OpenRAVE plugins
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and executables.

Options:
—h, —— help show this help message and exit
—— usecore If set, will create an executable that links to the

core instead of creating a plugin.
—— planner = PLANNER create a planner interface
—— robot = ROBOT create a robot interface
—— sensorsystem = SENSORSYSTEM

create a sensorsystem interface
—— controller = CONTROLLER

create a controller interface

——module = MODULE create a module interface
—— iksolver = IKSOLVER create a iksolver interface
—— kinbody = KINBODY create a kinbody interface

—— physicsengine = PHYSICSENGINE

create a physicsengine interface
—— sensor = SENSOR create a sensor interface
—— collisionchecker = COLLISIONCHECKER

create a collisionchecker interface
—— trajectory = TRAJECTORY

create a trajectory interface
—— viewer = VIEWER create a viewer interface
—— spacesampler = SPACESAMPLER

create a spacesampler interface

4. OpenRAVE
AEH] C++ 4 5 1Y AT LUA 3 OpenRAVE BRI AN 404 B i) 18] 5007 S04 7 31 B B A )
PSR E A T, AT LU AL AR AN A B H v

[ OpenRAVE. cpp:93] OpenRAVE Usage

—— nogui Run without a GUI (does not initialize the graphics engine nor communicate
with any window manager)

—— hidegui Run with a hidden GUI, this allows 3D rendering and images to be captured
—— listplugins List all plugins and the interfaces they provide

—— loadplugin [path] load a plugin at the following path
—— serverport [port] start up the server on a specific port (default is 4765)
——collision [name] Default collision checker to use

—— viewer [name] Default viewer to use

—— server [name] Default server to use

—— physics [name] Default physics engine to use

—d [debug — level ] start up OpenRAVE with the specified debug level (higher numbers print
more) .

Default level is 2 for release builds, and 4 for debug builds.

| 533
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— wdims [width] [height] start up the GUI window with these dimensions
— wpos x y set the position of the GUI window
——module [modulename] [args] Start OpenRAVE with a module. If args involves spaces, surround

it with double quotes. args is optional.
—— version Output the current OpenRAVE version

— f [scene] Load aOpenRAVE environment file

5. OpenRAVE-config
FH T4 4% OpenRAVE %245 H 5% i FI 4 B R RSk 22301
A LLF A4

Usage:OpenRAVE — config [ —— prefix[ = DIR]] [ —— exec — prefix[ = DIR]] [ —— version] [ ——
cflags] [ —— libs] [ —— libs—core] [ —— libs —only— 1] [ —— libs —only — L] [ —— cflags — only
—1I] [ —— shared — 1libs] [ —— python — dir] [ —— octave — dir] [ —— matlab—dir] [ —— share — dir]
[ ——usage | —— help]

5.3.3 5 OpenRAVE Y4

. MR
'Ji% OpenRAVE 6 {1 i 1F HoAth A i3 RaveCreateX J5 ok iE 3 O, N1 F 2 F e

MR PR AR . BRI ZUE ST 46 1 ] Python/Octave ., {H i 2t 02 FI P W 3% 61 2 487 1 LA
i 1 e AT SR A AR B Y I fE

O A A 5 B A9 77 2 2 8 i OpenRAVE-createplugin. py #2/F .

i dn . LU 64 B & — > 2 i MyNewModule Module (4 {1«

OpenRAVE — createplugin. pymyplugin —— module MyNewModule

ORI —A> myplugin H g S AFTA B30 T2 7 4 EMate .

cdmyplugin
make
python testplugin. py

BRINTE BT B B A /7T BRAT SO A7 it 6 A SR e v 0 DU SOk LS B T P
THiR

CMakelLists. txt F T8t Makefiles F1 Visual Studio fi# k7%,

Makefile ST Unix P, 8 A “make” MA@ CMake I H .

myplugin. cpp——FEEAY C++ 30 1F,

testplugin. py——F¢ 2k OpenRAVE th {4 4 3 8 JH H SendCommand g,
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scenes/robots PRI s AL A SCHE H 5% .
2. &wig
Al Ll it 5 OpenRAVE-core [ 4 2 0k 76 2 15 o A & F{f FHl OpenRAVE, A& /R

191 7 P 14 e fR7 S 7 9

OpenRAVE — createplugin. pymyprogram —-— usecore

R E — A OpenRAVE P58 FUMN 28 37 5 09 ] SR 7 o A A 35 558 5F A B A AT
Ao

5.3.4 HBidcH

1. OPENRAVE_DATA

W REEAR/URL [ F % robot/environment/model 34, f#i ] OpenRAVE 4231y
BLEF N3 5 0 2 m] U 1a) , PR TE 20 FR AR 48 E o

I 7B H & (Windows FREE I« 7) .

2. OPENRAVE_DATABASE

T m#E i OpenRAVE 4l 4 £ 48 6 1 09 808 2 S i 38 R e . 8 7 ) T A7 it
A IRHLESN L B I xF G AL 25 1A G B MG THE B X 25 B G IHE B A7 ZAR KA )
A BEWE T EE D B A E . BAN R DA RCE . RO E R A L
ffifl $ OPENRAVE_HOME,

A< "o kaAEA B St (Windows JRBE R “: ™) .

3. OPENRAVE_HOME

T B8 OpenRAVE A ZEAE A H S SO H s, BRINE 8 $ HOME/. OpenRAVE

4. OPENRAVE_PLUGINS

TEJ BN, OpenRAVE $#25x 86 J 5% rp iy A5 A e 2 xd g/ dIL 57 e ] . BRI
PEEE I, PR 75 RS B

i b EEA H 35 (Windows BB R ;™) .

5.4 OpenRAVEzHERZE

5.4.1 OpenRAVE [1yig H i H 2&/

1. 5 ROS(Robot Operation System) # 5z F

FEARTAILAS N FR Ge A8 I 12 38 2ok 0 5 B 15 | A St [ % R O vy J2 O AR A R A 3 450

OpenRAVE #J LLTEVF Z A [F] ) 3 57 ]

(1) H— OpenRAVE SEA 47 HLRI . FH AR 22 Bir A 1 42 1) 245 F0 A% I 2 0026 15 B 48
o HATFR N Master,

ot
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(2) 7E Master Z 4. OpenRAVE S|, & % 41 R A7 45 1 i A 1007 L 1 A% JR%
B . XS] AR ] ROS W45, 38 15 1% 3] MasterOpenRAVE,

1) OpenRAVE 1% #3] ROS

A LA OpenRAVE/ros i 76 N # G £ 5 s A A AR IBOH Q. . 3xX 2660 7] DATE jsk-
ros-pkg(https://sourceforge. net/projects/jsk-ros-pkg/? source=navbar) F13¢ %],

operaveros Al L ROS W 2% i) OpenRAVE % %474 . fF operaveros tutorials
g B4y W% (http: //wiki. ros. org/OpenRAVEros_tutorials) ,

OpenRAVE sensors—— 3K ROS 1 B LA A% i 1% 12 85 8 8] OpenRAVE (i Master
IE:QiUE V&

operave robot control

FH T ROS 2% f 42 1 AL % A 09 1 52 [0l 5 %7 [, operave
EIRE MK P g, 71 B AE lib Xff3e 15—~ librobot_control. so OpenRAVE #fi{f, J& F 4%
il

schunk motion controllers

#4223 Schunk A {442 O JF 45 H 48 2k = HIHLE A
orrosplanning—— A 4, F A 152 HUA% B A48 JF 8 & /R 7E OpenRAVE v, {5 4,
MP A — 45 &5 plublishingcheckerboard _ detector/ObjectDetection 4 &, W) 7] DA fifi F{
ObjectTransform OpenRAVESensorSystem 2 A 7EH 3 7 /R X4
2) LIRS A
ControllingRobots

i ROS il OpenRAVE #HIHLER A .

(% % 45 #. http://OpenRAVE. programmingvision. com/wiki/index. php/ROS;
ControllingRobots. )

i iF ROS &4 OpenRAVE & 845 504 .

(% % &5 #. http://OpenRAVE. programmingvision. com/wiki/index. php/ROS:
sensors. )

ROS: Object Detection {7 B 74 X SR A T FDRE Xof 52 4 A B PR A

(% % 4 . http://OpenRAVE. programmingvision. com/wiki/index. php/ROS;
Object_Detection. )

2. Hft

40, 7& Intel Research Pittsburgh 1 ff) Personal Robotics,

OpenGRASP——0penGRASP J&—~ FI THUBCH 2 16 #AE 9 5 B T2 A, B3
ROV E RN U IoHr e LA SCEE i T B RNz i B R bR

Modular Robots OpenMR J&—~ OpenRAVE il b AL 28 NG, F T 455 3045 e
LA ANz 30,

HAah, i A : Constrained Manipulation Planning Suite ( CoMPS). Planning Arm
System, RTC-OpenRAVE, Open Probabilistic Roadmap Planning, SmartSoft Toolchain,
Fawkes Robotics, Arm Model-Based Hierarchical Planner, Box Packing Robot, Lego
Project,MiniHubo,

Sensors
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5.4.2 OpenRAVE [i%)E 3

OpenRAVE rfifi A& Jl 4% i B HL 6 1 EEALAR AN TR 0 PERe A2 15 2 AT JF H 2
i et o i Ah BB 2% A ABEAUL . A0 45 X G AT R i 3942 2 2 i sh FL R 45

£ OpenRAVE i HHA B G HE BT 7T AAE B LA P B HE 24E 55 X 5 |
St S R L G 1 A AR D B AR R . R A% R A% Rt B RLER W LA AT & 4
BN o 491 G LA SR 4 B ) AR IO R0 552 J% (0 04 . 55 % G TCHCAR SC 1 AF 5 AT LA ]
OpenRAVE #—258#5% . 4, OpenRAVE 2 H I sE A . WA OpenRAVE H i) #1575 #1 X1l
A T A5 T LU AR A JC T 14 2 45 & AL AR N LR B L 28 48 5 B A B S B R
TS . MREXEE. T 288 AFSEFE OpenRAVE [T B R 6 IR & 55 ORI fa] 2,

H i OpenRAVE A7 R J7 3+ A X ML a8 N T Z [ 0945 fik o fn S A ol 1 40 0 422 f
TS R85 R LAATARE P 1 B0 250 25 8 A9 4R 8 15 6 T X S AT HL 8 AR I 5T

OpenRAVE 75 8 52t B A ML as AN e U, 5F & AR 28 i sh R S s 4 ffE 17— 4>
s EEIU s 2RI O 132 2l UL S B A B 43 1. OpenRAVE 7l 57 (1
PEB R VPR BN IA LSS ARG, B8R TIF 2 ar 47 T H R LS AR FL R
v I Has A7 ip a0 B 05 /0y n] DUAE 33 il 25 A K HEBE A T

KEINGE

AT FEANF OpenRAVE AU IERE I FIRN H . OpenRAVE T 5 F T HLEE A K18 3
FLRI L 783X LR 24 55 10 WA T 8 4 1 LA 05 L3 X R B 5 67 OpenRAVE 1Y)
TR .

£ 2 3Lk
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