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— https://irsl—tut.github.io/CPS—lecture/index.ja.html

e ChoreonoidlZrelease-2.0[Z L/ \YFMNHE->TLVET
— JIEXRchoreonoid[TERYIAFEN B ESIZHAAIFYET


https://irsl-tut.github.io/CPS-lecture/index.ja.html
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o« F&HT-Dockerh’®HYZET irslrepo/irsl_system:noetic
— https://hub.docker.com/r/irslrepo/irsl_system
— https://github.com/IRSL—tut/irs| docker _irs| system
- UTHERLKRIR)
— choreonoid (IRSL, stable 75> F)
m https://github.com/IRSL—-tut/choreonoid/tree/stable
m ( forked from https://github.com/choreonoid/choreonoid )
— choreonoid_ ros (IRSL, stable 75> F)
m https://github.com/IRSL—-tut/choreonoid_ros/tree/stable
m ( forked from https://github.com/choreonoid/choreonoid ros )
— irsl_choreonoid
m https://github.com/IRSL-tut/irsl_choreonoid
— irsl_choreonoid_ros
m https://github.com/IRSL—-tut/irs|_choreonoid_ros
— robot_assembler_plugin
m https://github.com/IRSL-tut/robot_assembler plugin
— jupyter_plugin
m https://github.com/IRSL—tut/jupyter plugin



https://github.com/IRSL-tut/irsl_docker_irsl_system

SBEBDODAR

e RobotAssemblerz{f>TH 5




RobotAssembler& | / #AMI B ARV MMER I AT L

DI b
e O/RYrERETIESDCADLEZRAWNTITOHEMNZLY
- BRE TN, HoMLHREOIZEVa1—I
DA EHLETAORYMERTEAILIZH A
- BEHAXMTAD
— HIES AT LOEF A
- BRLGERERSICHES
s BELI-ORYNES T L—2aV RICEVTEME
BEETA(ETILIFZAILDEZTHL)

. gsg%%ﬂﬂﬁff%ﬁ%l:nﬁ%gxﬁgﬁ- 2-ipic i

- V2aL—33 TOYVIR T ERILEDO M EK

1 96§ 09

HEBI Configurator
https://www.hebirobotics.com/robot-builder
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« HEBI Roboticstt

https://docs.hebi.us/resources/datasheets/X-

SeriesDatasheet.pdf 6 Degree-of-Freedom X-Series Arm
https://docs.hebi.us/resources/kits/datasheets/
x-series/A-2085-06G_Datasheet.pdf
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e Dynamixel (Robotis#t)

https://emanual.robotis.com/docs/en/platform/o

e : . i
https://e-shop.robotis.co.jp/product.php?id=48 o3/introduction/
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https://kondo-robot.com/product-category/robot/kxrseries
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HEBI Configurator
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https://www.hebirobotics.com/robot-builder
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LEGO Degital Designer  (https:/www.lego.com/en-us/Idd)

File | [dit Tool Box View Help
New (Ctrl+N) = > Y -
Open (Ctrl+0) - f; 55 o% o X @ 923
Import model _(ctrl+1 )P ) %) o)) Send

Export model (Ctr+E)

https://afrel.co.jp/archives/25916
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* Onshape (https://www.onshape.com/)
- #2542 3DCAD. CADT—4% /[, £ HTES
— DynamixellZIZZTI7A4I/ILZELTLS

* Onshape—to—robot (https://github.com/Rhoban/onshape—to—-robot)
— Onshape T{EST=CAD I 7 ILEORYNETILI7AILIZZE#R
— http://wiki.ros.org/sw urdf exporter [ U &KD7EEA A

-
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g 0,00, e

OnShape
design

* PyBullet
(URDF)



https://www.onshape.com/
http://wiki.ros.org/sw_urdf_exporter
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https://github.com/IRSL-tut/robot_assembler_plugin
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fullset_robot - Choreonoid-ROS

n (:) 125.928 |+
25 CBB O & S - @ CoUX® WG @

Scene Location

X 0.000 Y
R 0.0 P
Link Position

AssembleRobot / LINK 4

Coord: World ® Base

X 0.016 sy
R 45.0 & P
Body Origin

Property | Link Properties

Name block
Class Sceneltem
File block.wrl
Rotation .0 0510, D Links f Devices | Joint Displac
Lightweight rendering False AssembleRobot
File black.wrl 0: 0.0 %/ -inf
Attributes Reloadable iy
Num children 0 L0200 [v)Hn
Refs 2 24 0.0 <|-inf
Message | Python Console 3:[ 00 [%|Hnf
Storing WorldROS1tem "WorldRUOS™ | 4 0.0 =] inf
Storing AISTSimulatorItem "AISTSimulator" g ~
Storing GLVisionSimulatorItem "GLVisionSimulator" 5: 0.0 2|-inf
Storing SceneItem “block"
Saving the project file has been finished 6: 00 [3]-inf
RobotHWCnoid loaded the URDF model. 7 00 — £
0 [2]n

botHWCnoid loaded Transmission
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e https://github.com/IRSL—tut/CPS-
lecture/wiki/RobotAssembler%E3%81%AE%E4%BD%BF%E3%81%84%E6%96%B9

e ORYFDFAIL T 74 )L (roboasm)

e https://drive.google.com/file/d/10JOhCeeP0Wed1Sx6VHMscAMQHIP}P rn/vi
ew?usp=drive link

e https://drive.google.com/file/d/1KzwFZDXM2uu2QZ0QbZ12QMzwJHCEnW7q
/view?usp=drive link



https://github.com/IRSL-tut/CPS-lecture/wiki/RobotAssembler%E3%81%AE%E4%BD%BF%E3%81%84%E6%96%B9
https://drive.google.com/file/d/1OJOhCeeP0Wed1Sx6VHMscAMQHiPjP_rn/view?usp=drive_link
https://drive.google.com/file/d/1KzwFZDXM2uu2QZOQbZ12QMzwJHCEnW7q/view?usp=drive_link
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c BEDEZTH (FFXaAVMFEAERINTT)
* config/robot_assembler parts_settings.yaml
* YAMLEE;ED T7 4L (yaml-cppZ FALNTHRAIAH)

e https://github.com/agent—
system/robot_assembler/blob/master/config/robot_assembler_kxr_settings.va
ml
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https://github.com/agent-system/robot_assembler/blob/master/config/robot_assembler_kxr_settings.yaml

config/robot_assembler parts_settings.yaml| @) i BH

G X ER E SR horns(fixed-point-type A ERE SN TLVB)

- R AT REGIE Dtype D) A (A) BRIDEE
fixed—point—type—list: [horn12, horn12—-hole,

s FERE A EEALE Dtype DA EHE X (B)
fixed—point—-type—match-list:

pair: [horn12, horn12-hole] ;; (A)CEZLI=RBIDMHAEHHEEEL
allowed—configuration: [fixed, ;; [BlEzA]BE/EE D EZND) AL, (C)TEE

s R DEEDERER) XL (C)

pre—defined—configuration—list:

type: invert ;; (B)MD') A kM allowed—configuration TN =4 ] F?xed-po?nt N
description: 'rotate 180[deg] around z—axis’ (fixed-point-type D EXE ST LV D)

rotation: [0, 0, 1, 180] ;; E DA AZ[A]ERT HH



config/robot_assembler parts_settings.yam| @ zx BA

actuators: IN— Y ERTFE IR 7 BA horns
type: xmd30 ;; %
geometry: ;; WIRES AT

type: mesh ;; SMDEZAmeshDH (assimp TinHHIELE)
url: "meshes/xm430 dynamixel.dae"
scale: 1000
mass-param: ;; YAR/N\TA—H (ZZIEHF m, kgR)
mass: 0.1

center-of-mass: [0.0, -0.012, 0.0015]
inertia-tensor: [3.202708e-05, 0.0, 0.0, 0.0, 2.077708e-05, 0.0,

horns: ;; R"—2(BEREMBOEER)D)AXL

name: horn
types: [horn12] ;; E#AIREMLEDH A, (A)DUARMLES

translation: [0, @, 19]
fixed-points: ;; EHEAIEEIED!)AF

name: left-side-tap Fixed-points
types: [ boltl2 @-tap ] ;; HEMAIEEMIEDHA, (A)DARMNGES
translation: [ 14.25, -16, 9]
rotation: [0, 1, 0, 90]
53 POFAI—ADBWVEHRDESE (hornsHELVZHT actuatorsDEERERLED)

parts:
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— https://github.com/IRSL—tut/robot assembler config IRSL

« KxrDH>2J)L
— https://github.com/IRSL—tut/robot assembler plugin/tree/main/config/kxr

c IR
robot_assembler_pluginldwindows TODbuild[FIRIKRTE=TULVEH A
(HISIETEHERNET)


https://github.com/IRSL-tut/robot_assembler_config_IRSL
https://github.com/IRSL-tut/robot_assembler_plugin/tree/main/config/kxr
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https://github.com/IRSL-
tut/irsl choreonoid/blob/main/python/irsl choreonoid/RobotBuilder.py
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https://github.com/IRSL-tut/irsl_choreonoid/blob/main/python/irsl_choreonoid/RobotBuilder.py
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B EEEE———
o /—F27v(ipynb)DELNS

— Restart kernel

— Shutdown kernel

« E—FMELY
- T4y E—F
- aATUFE—F

« LT DELD
— CodeAA 7
— Markdown® A 7

. G
— https://github.com/IRSL—tut/CPS-
lecture/wiki/Jupyter%E3%81%AE%E4%BD%BF%E3%81%84%E6%96%B9



https://github.com/IRSL-tut/CPS-lecture/wiki/Jupyter%E3%81%AE%E4%BD%BF%E3%81%84%E6%96%B9
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c UTD/—,ITVI-FTILI7AILER D AO—KL upytern7 v A—F

« /—FIVY

https://drive.google.com/file/d/1CapY2RSewvp265CalC4UhulhYY Xjblsz/view?u
sp=drive link

https://drive.google.com/file/d/1mghKagtnyZwaX9yw7xcBIN4iRiLyMrdoc/view?u
sp=drive link

c ETILTF7AIL

https://drive.google.com/file/d/1XsHcLb5IcRpUcZ5E72dCd-
JUILI9BODNX/view?usp=drive link



https://drive.google.com/file/d/1CapY2RSewvp265CqIC4UhulhYYXjblsz/view?usp=drive_link
https://drive.google.com/file/d/1mghKqtnyZwaX9yw7xcBlN4iRiLyMrdoc/view?usp=drive_link
https://drive.google.com/file/d/1XsHcL5lcRpUcZ5E72dCd-JUIIi9B0DnX/view?usp=drive_link

e Choreonoid@Python/ N> T 4> TARYNTAOAG SIS



ChoreonoidMPython/\f T 4> F cARYNT AT SIS

A
c ARYNETIVEEST-A AT T47ARvbcT AT S35
LLTD/—rITvyHEAHO—KL Tupyter~n7vy7O—K
SRTTEEZZRDTOATS3IY
- /—kTv7

m https://github.com/IRSL—tut/CPS-lecture/blob/main/notebooks/cps lecture coords00.ipynb

m https://github.com/IRSL—tut/CPS-lecture/blob/main/notebooks/cps lecture coords01.ipynb
m https://github.com/IRSL—tut/CPS-lecture/blob/main/notebooks/cps lecture coords02.ipynb

ORYrETILOTOT 3305

— https://github.com/IRSL—tut/CPS-
lecture/blob/main/notebooks/cps lecture robot model.ipynb

LTOSZERDPSLIELLLNDEE (IS DEEMNZILNTT)
— https://github.com/IRSL—tut/CPS—-lecture/blob/main/documents/CPS—
lecture%E8%AA%ACUEB6%9I8%SE.pdf



https://github.com/IRSL-tut/CPS-lecture/blob/main/notebooks/cps_lecture_coords00.ipynb
https://github.com/IRSL-tut/CPS-lecture/blob/main/notebooks/cps_lecture_coords01.ipynb
https://github.com/IRSL-tut/CPS-lecture/raw/main/notebooks/cps_lecture_coords02.ipynb
https://github.com/IRSL-tut/CPS-lecture/blob/main/notebooks/cps_lecture_robot_model.ipynb
https://github.com/IRSL-tut/CPS-lecture/blob/main/documents/CPS-lecture%E8%AA%AC%E6%98%8E.pdf

Choreonoid Jupyter—plugin
——

e https://github.com/IRSL—-tut/jupyter plugin
 Jupyter—xeus 7473 ZF{E-TL\S

— https://github.com/jupyter—xeus/xeus
- Build® D LEEI(F=5ALEBEEIZES. .0 )
— Windows Tnative TbuildlXZL %>



https://github.com/IRSL-tut/jupyter_plugin
https://github.com/jupyter-xeus/xeus
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e Python—binding K1 Ak
— https://irsl—tut.github.io/irsl documents/ja/

o JupyterD{FELVA
— tabff#5t
— Ctrl-1 / documentZz R %
— Console (jupyter®web7 7)) Tld#E<a>y—ILTES)

m Jupyter console —kernel=choreonoid


https://irsl-tut.github.io/irsl_documents/ja/
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Linux (Ubuntu TULMNTARLTULVEEA)

* Docker—engine

* https://docs.docker.com/engine/install/ubuntu/#install-using—the—convenience—
script

* Nvidia—docker (nvidia®D 7 S7RZEFIIHE / H<THEEEFEA)

e https://docs.nvidia.com/datacenter/cloud—native/container—toolkit/latest/install—
guide.html

Windows L FEBLTHARIL XK

* Doker—desktop(windows—native)
— https://docs.docker.jp/docker—for—-windows/install.html

« WSL
- linuxM A iEERLC



https://docs.docker.com/engine/install/ubuntu/#install-using-the-convenience-script
https://docs.nvidia.com/datacenter/cloud-native/container-toolkit/latest/install-guide.html
https://docs.docker.jp/docker-for-windows/install.html

#E{i (Be 4 FRaEmn)
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« EFTIRENVNELISZE S (EDockerd A A—I)ILLTHELNTL &L

Docker{ V AR—JLRIZLLTD2D0ZF L THULNTLIZELY,
« (BGBDA Y O—FMThNnET)

docker pull irslrepo/browser vnc:20.04

docker pull irslrepo/irsl_system:noetic



#E i (B2 AHB )
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Docker{ > AL—JL1&IZ.

LTDITS59HTHESI1ZF1TD

https://github.com/IRSL-

tut/irsl docker irsl system/wiki/IRSL%E3%81%AE%E 3%82%BD%E 3%83%95%E 3%83%88%E 3%8
2%A6%E 3%82%A 7%E 3%82%A2%E 3%82%92%E4%BD%BF%E 3%81%86

<T7A4ILDER>
docker—compose—xxxx.yamlZ7AILDF H>O—K

(R F—ZFILTEFTLTESLY

docker compose —f <downloaded—compose>.yaml up
CEITRID

Jupyter~D 7t X http://localhost:8888

BEFERRADTItR http://localhost:9999/code.html



https://github.com/IRSL-tut/irsl_docker_irsl_system/wiki/IRSL%E3%81%AE%E3%82%BD%E3%83%95%E3%83%88%E3%82%A6%E3%82%A7%E3%82%A2%E3%82%92%E4%BD%BF%E3%81%86
http://localhost:8888/
http://localhost:9999/code.html

}:5(@3 'JJ 557]”)
]
O—AJILT 2 TODEIT(Linux, Windows—wsl)

https://github.com/IRSL-

tut/irsl docker irsl system/wiki/IRSL%E3%81%AE%E3%82%BD%E 3%83%95%E 3%83%
88%E3%82%A6%E3%82%A7%E3%82%A2%E 3%82%92%E4%BD%BF%E3%81%86

git clone https://github.com/IRSL—-tut/irsl_docker _irsl_system.git
cd irsl_docker_irsl_system

./run.sh —hub choreonoid

/run.sh —hub assembler

/run.sh —hub jupyter

./run.sh —hub choreonoid—console


https://github.com/IRSL-tut/irsl_docker_irsl_system/wiki/IRSL%E3%81%AE%E3%82%BD%E3%83%95%E3%83%88%E3%82%A6%E3%82%A7%E3%82%A2%E3%82%92%E4%BD%BF%E3%81%86

AE (B2 4 &)

]
« ZCOEMZEE-=EZIZE L T=Docker/\— 3>

L TULVBDocker/\—3> (Ubuntu, 2951 TY)
$ docker ——version
Docker version 24.0.2, build cb74dfc

compose®D/\— 3> (Docker Inc., v2.18.1)
$ docker ——help

(FERIFHARTY)

Management Commands:

compose*x Docker Compose (Docker Inc., v2.18.1)



