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* WillowGarage (Menlo Park, CA)
— 20064 AliL
LMFREAARYE, ORyrE, ORyrEvEEK R
Founder : S. Hassan : eGroupsBl %% , GoogleBi &
CEO: S. Cousins : IBM,XeroxBfE<vH—+
Milestone 1 2008/12/12 3.14km QFE4S—I 3>
Milestone 2 2009/6/3  FF7EEBRT SV E#ELTEE

— Milestone 3 2010/1/22 ROS1.0 2008 K. Wyrobek, E.
— Milestone 4 2010/6/29 PR2 Beta Program Bf## Berger, H.F.M. Van der
« ROS (Robot Operating System) Loos, K. Salisbury

= plumbing + tools + capabilities + ecosystem

— 20074 Switchyard Stanford AIFf
M.Quigleyh B F % Bath

— 20084 WillowGaragett b t-R—rEith B8
B. Gerkey (Stage/Player) ASS[H

— 20124 HEDARPAXEIM IO TIEA

http://maps.google.com/maps/ms?ie=UTF&msa=0&msid
=209668390659853657363.00049c608b78bc7779683

PR2 Beta Program (2010-2012)

« PR2A7R Y ($400,00048 %) = RIEIR . BRI
BREEA—ToVv—Rk. 2o ABORESR.
« T8HDEEMNDLILE. KET, B3, BRI,
E—TaUV IR RBEERE
— 14:00 for Berkeley, Stanford, Bosch, USC
— 17:00 for Georgia Tech, MIT, Penn
— 23:00 for Freiburg, Leuven, TUM

— 07:00 for JSK PR2 Beta Training Workshop
(2010/5/24-28)
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PR2EZEEALI-#BEELSMAIRE (D5 X247k, dL£K6 |
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CoTeSys-ROS Fall School on

1 Cognition-Enabled Mobile
= AT 1 Manipulation (2010/11/1-6)




oo JOK WG Visit

This team spent 4% days in Willow Garage's lab to connect
their existing EusLisp software system with ROS. They were
able to come up to speed and make the PR2 do new things in
only one week. Arriving at San Francisco International Airport
with a basic knowledge of ROS from the online tutorials and an
idea of what PR2 might be capable of, they identified, explored
and integrated ROS packages such as the navigation stack,
face detection, and arm controllers with EusLisp's executive
control and existing libraries
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Willow Garage to Shut Down? (2013/2/11)

BeORybkarH)LibE FLILE RS %E EERREIUYILEE

XOF hiDOF @l

hiDOF was founded by a Suitable Technologies is a

group of engineers from startup working to fulfill the ; o
Willow Garage seeking to promise of remote presence Industrial I_Derceptlor? is the
leverage advanced robotic technology. Our mission is to second spinoff of Willow

Garage where the founders
were members of the
research and software
engineering teams.

- Kurt Konolige, Gary Bradski,
Ethan Rublee, Stefan
Hinterstoisser, Troy Straszhei

HBBIN)LYT
s =
)y =xmmuzENPO

Open Source Robotics . .
We are an internationally

Foundation, Inc. (OSRF) is -
an independent non-profit Wl].lO'W rs?:?;r\:;llrs]?sd e?r:gl;r; Sifn(:(er;zrt

organization founded by

technology and tools for
commercial applications.

- Eitan Marder-Eppstein, Wim
Meeusse, E. Gil Jone, Vijay
Pradeep, Steve Cousins.

connect people separated by
istance in the most natural
way possible.

working together to solve
members of the global WillowGarage (2006-) compli(g:ategd 3D perception
robotics community. WillowGarage develops hardware and open problems.
- Brian Gerkey, John Hsu, source software for personal robotics ~Radu B. Rusu. David
Egé}ggagtr;f?r;ggbl:ke:e application Boardman, Steve Cousins,
' . - Scott Hassan, Steve Cousins
Morgan Quigley Frank Dellaert, Anwar

Ghulaum _Kon Snratlin




What is ROS exactly?

ROS = BIESAT3) +Y—IL + EE + TV RTFT LA

BIESAT5):ROSIEH MBEHES AT LDRE, WHIHED-0I
W AN IR AR D At — D BERBEIRES HEDTHS.

Y—IL:ROSIEIAHMEGHHELRTLDRE, £8), BEHR, 7/ v7, HEL
 BYRY, FIEETILEETY—ILERETHLDTHS.

B2 ROSIFHE, #1F, BHEEZDOLICKEOFERLGORYNS (TS
ZRRMITHLDTHS.

IV RATLROSIFAVTIL—2av R FarsT—2avEdib el T
RBFRGEAZ2 -T2 RO TR ALN, FELTLS. ros.orgld it Firh
DREEENSRBENF-KEDROS/NNYT—IERDITT, BT 571
HDILANYTH—ERTHS.

Dec 06 '11
Brian Gerkey

http://answers.ros.org/question/12230/what-is-ros-exactly-middleware-framework-operating

Complain!!!
LERO T, ABICTEHHETL,

#BI(Z. Eric Bergerh', "COMPLAIN IT"&HLT
BYFEL=KSIZ.ROS, YIRDI T, /N\—F, HHE
hDTO5SLOBEAAIZEALT, EM>f=Good
WETAREEANHD, COLSILIE=DHENDTIE,
Imorovement & Recommendation
ERbh=-CehBhn(E,. HiIMLNELED. PR
DEDRETRTHESEE,
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FMEIDLinuxaZa=F«I2B1+54T

http://archive.linux.or.jp/readme.html#notation &Y

o —RRICTZOIEVSDIETBHEVVERAE IKGLD BFFITEVVERTH
WonBIENSWEETTA, BA®D Linux I221=FT,TIED A FERK
MNEL-THY, (BB N THERLINLEIEDILE, —BOEFE
ABHTIAO1EMFATEEL.

« BATREEBEBNLET, AICES>TEIMNY TRIAS(CELSELALY,
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BAELGERTLHYET.

o LEM2TI 30 1 EWSHFUA L, MO ILEROROHIZTEERSY)
IDBEARAITERIEOI—IILTELH=hITTT.

':E:L:v‘-ﬂjl_’%%
MEEL /N —)L19M& KLY

[FOHD)—R, VAIEATTI)—R, ZLTEEDFEEELIL,
2. A—YEZHEEARRELLTRSIOFK. a—FOEERBRBEEHNRLINT/NVT D
WEIEAEBALAE,
3. AR_EFRALARBAREDEBIZTHRETIIL, (FEAETRTORM
BlIETCIZRDHEENRT. FOELALEANDZETCHhAIBIET,
1. BEOHEIZ+HHNIE. EARNT HELTEAL
2. EhhHEEERDTE, ZLTENEZEETA0EEAN DAL, 2L TH
BEROFELDERTTALNEF A RAF-CEFTBELTHL TR
4., R=ETRAEGTIKREBLHERTHLINDLIIRAE, MISHERICKE
HEREGDIETHRIITNLS
5. Fé‘ilﬂiL\L\fa\bh\oréwb\;mj’n I HICEETEEE(FLT
FEONEE ) DDA TEDA. § oL Tas5<,
6. BTAIEEHOMLOHFELTEIT, ESEWNPTHETHLIZHBATRED
5(ILYR- DIy AT ANB DfsEIE11E)
7. TBIFTHFALED) EF. FTMABEQOMAELEES=EETRAL T
LARIZHRYEDEDALEL ot %,
8. gaész CHEIRELGLED . REDOHEELTENE ARG R E(CSIZE

—Co

=

The Cathedral and the Bazaar Eric S. Raymond
MEEE/NY—)L WUz ER http://cruel.org/freeware/cathedral.htmlkY 51 F
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( Steve Cousins speaking at Robo Development]
http://www.willowgarage.com/blog/2008/11/17/sti
ve-cousins-speaking-robo-development-tuesday
&£Y)
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# Install RTMROS environment http://wiki.ros.org/rtmros_nextage
$sudo sh -c'echo "deb http://packages.ros.org/ros/ub untu Isb_release -
cs” main" > /etc/apt/sources.list.d/ros-latest.list '
$ wget http://packages.ros.org/ros.key -O - | sudo apt- key add —

$ sudo apt-get update

$ sudo apt-get ros-hydro-rtmros-nextage

# Launch RTMROS environment

$ source /opt/ros/hydro/setup.bash

$ rtmlaunch nextage_ros_bridge nextage_ros_bridge_sim ulation.launch
$ roslaunch nextage_moveit_config moveit_planning_exe cution.launch




Info:

pathi[/ - | (e
Node [/sequenceFlayerserviceRostridgecomp]
Publications:
* frosout [rosgraph msqs/Logl

subscriptiors: None

services:

fseq
« {SequenceplayerserviceROsBridgecomp/setJointangles
* {SequenceplayerservicerOsBridgecomp/loadpattern
{sequenceplayerserviceRosBridgecomp/get loggers
{SequenceplayerserviceROSBridgecomp/ISEMpLy
{sequenceplayerserviceRosridgecomp/playFattem

* {sequenceplayerservicerOsridgecomp/clear

fseq
{SequenceplayerserviceROSBridgeComp/setJointangle
{SequenceplayerserviceROSBridgeComp/setBasapos
{SequenceplayerserviceHOSBIidgeComp/setmp

fseq
# fSequenceplayerServiceROSBridgeComp/clearNowait

RT system Edito e Platform

ECCTIE @ | v w ¥

HGcontrollero

Sequenceplaperse

Viewer0
sequenceplayersenice
L

Stateroldero

5 Confiura 51 B8 Manager C R Compost |8 Executon RERTLogi | =01

Componentiame:  Confgurationset

simulatoro

actve confis [ rame. Ve

Launch OpenRTM/ROS humanoid example

$ rtmlaunch hrpsys_ros_bridge samplerobot.launch
Example code to send walking pattern from rosservice command
$ rosrun hrpsys_ros_bridge test-samplerobot.py

RTM/ROS Bridge Component/Node

Open-source

Closed-source

\ JSK
3 - Collision detector

- Soft Joint Limiter
HRP2 (2002) - Temperature estimator

- Sequencer - Autobalancer i )
- Balancer - Impedance controller HiroNX (2009)

- PatternGenerator hrpsys@JSK hrpsys/OpenRTM
I/
hrpsys

rpsys@AIST

hrpsys@Osaka

hrpsys@Tohoku
hrpsys@NAIST

- Stack of Tasks
- Pattern Generataor

hrpsys@CNRS
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' Tokyo Opensource Robotics
| 4 Kyokai Association

o BEA—TV—RORT4IRXHE (TORK)
« E%3I 2013%8A8H
. HE=x
— Isaac Saito: FTtWillow Garage 1>4—>
— %M {8 Y.O Systems JTCEO
- A E
+ START@USKTRUIVMDRAFEBRENDEEIL
- MEEORYLY IR I T OEERRICKEA—T A/ R—2a  m DA

e BHAMROSAZ2=F1DXIE

— ros.org &S 20134F8A
e 1.US 37.7k, 2. Germany 19.7k, 3. China 7.8k, Japan 7.7k.

o F—TUV—RORYN RTLOBEMZIE
o FA—TUY—RAORYM AT LDEBEEISF—
o F—Ty—RORYM AT LIZEICEEEE
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Nextage Open (Kawada Robotics)
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Robot Controller (RC-8)

Robot Motion Server (RMS)
Software Safety Function:

- Joint veolcity, Joint Positoin
- EEF Velocity, EF Pose

RC-8(Atom)

Industrial Open source
Controller(IPC-8)

ROS Motion Controller(RMC)

DENSO b-CAP Comm.

wwoy Jouiap3

RC-8(Corei?)
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Robot Hardware
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- Robot Pendant

et Robot Cantrolier
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