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Open or Die?
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Opensource Software

P pgthon [ LibreOffice 6

The Document Foundation

Tensorflow
Chainer
e Quite norr%al in dern sbftware world
(c R DY b B PRI R Y ST 7= 7 )
* What happened if you don’t yse? ... Loser!
(%L%K&#otb?mAHT?i@!>
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Open, Robot |

« Large complex system (K < EHHR T X T L)
* Including hardware (/N\— K7 = 7)
* Various tech field (ZI&(ZE 3 D EF)
* Intelligent machine (&E A 18E1L)

* Fuzzy application (T W77 1)
* Various environment, target (&84 DOXIR L IRE)
* Actionin real world (EHFE TOEIE)
* Research speed is very fast (2 UWFZ2EIH)

 Uncompetitive field (3EZE = 7E13,)
* Pointless to compete with others (Z B b AV EELK)
e Important (LD LEE)
e Couldbecost (AR MEHEADB)

* “Someone” create it for you? NO.
(EMLARLTOWLAITTE AL

ROSConlP2018
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17__{/']'_'\/.‘] —70\/\/_/< /_J_:\7—_/r 7XJ%%/_K\ Kyokai

* 2013 FFHILD—KAEFIEA
* Non-profit (FE=F)
« BEFRTORK (kJLZ) Tokyo Opensource Robotics Kyokai
e XA AV IN— 13N
« {BE &) Ryosuke Tajima (Dr. Eng.)

« $5K 2 B F Yumiko Suzuki (Dr. Eng.)
« [f]HH Z Kei Okada (Dr. Eng)

[ N N |
::ROS
Opensource power to Robotics!
Oy MlZH —T Yy —XD 7% |
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"

Our activities (/mEjJ A 7§>

e Seminar, workshop (L X+ —, 7—27> 3 v )
e Event related opensource robot (4 X > k FifE)
e Professional support for ROS/robot (7 R— k H—E X)

» Software development (B % & %3t)
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Workshop, events

e ROS Workshop (#§k. T#k)
 Hackathon event (/N Y V)
* World Movelt! Day 2017

Toyota HSR

Hackathon
World
)Movdtf

Day 2017

ROSConJP2018 7
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(Open) Software development wsmse <o s —oam

TRA: EtherCAT based robot arm Driver for IMU by Analog Devices
https://github.com/tork-a/minas https://github.com/tork-a/adi driver

We want to make it open! (sometimes cannot...)

REAF—T7>y—XI2! (L= 1)

ROSConJP2018 8


https://github.com/tork-a/minas
https://github.com/tork-a/adi_driver

Tokyo
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Motivation(Z#%) to use ROS :Top 3

* Navigation for wheeled robot
« FES —3 3 vikEE

* Movelt! for manipulators
o« BB ETIEH

e Sensor processing, object recognition

o« LU HAIE CHRYERED)



Tokyo

Opengpurce
o —
Conversation with a customer (sz =i s o)
TORK Hey, look! (&5 TEH 1) h Customer
ROS has motion planning, sensor fusion, and GUI!

Ty )

Coool! (LxvvAa 1)
BTW, how can | teach the robot?
(£2AT, TaA4—=—Fr7iFESTNIEVLD ?)

o
Q < Python! )
[ Oh.. (X %..) A;;7€!i

ROSConlP2018 1 O
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Robot teaching on ROS

* Movelt! Rviz plugin
* rqt_joint_trajectory_controller

e Python /C++ API
* moveit_commander
« Smach7s &, (%)% pythonZ 4 7 7 U
* Anything is possible (EARICAITH TE 3)

ROSConJP2018 1 1



' Tokyo
.~ Opensource

| N Robotics
: Kyokai

Movelt! Rviz plugin

Good GUI !
* Notjog control (¥ 3 7 TlE7 W)

o D(ffICU|t to se'\év—it&h %C%ir_g_b% mﬁ e
\ 7 el W e

Unable to...
Save ta r&et oses

(BZZEHAZRETEHWL)

e Regression from Hydro

Covenards

Plan and execute sequentiall

R OB A C R AL
Set planning in cartesian coordmate
(EXEIZERA T a>rhimn)

ROSConJP2018 1 3



" Tokyo
.~ Opensource

| N Robotics
: Kyokai

rgt joint trajectory controller

e Sliders to command the joint angles (ZEEEI~ DS
* Not jog control (¥ 3 7 Tl L)

ROSConJP2018 14
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jog control package

Released to Kinetic! (KineticlcV) U — X5 & 1)

Pull requests Issues Marketplace xplore

tork-a / jog_control @ Unwatch~ 4 * 5t 0

I master - New pull request Create new file  Uplond flles  Find file Olone or downlood ~
SO #5 Tram 100k M _ONEntalion_Jog Latost munit Fadad€R an hour ag

B Imaqe A
M |jog o
M jog.m

gitig

LICEN

FAD AN

(A7 27 FINEDODIE#Z T £ L7-)
ROSConJP2018 1 5
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Rviz jog plugin panel (/X3 /L)

ROSConlP2018 1 6
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Overview of jog control

JogFrame

jog_frame_node move_group

compute_ik

JoinTrajectory
JointTrajecotryAction

teaching
pendant

Jogloint JointState

ros_control
PositionController

jog_jont_node

ROSConJP2018 1 7
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Available on ANY robot (vano®y rcs#<)

« Depending on Movelt!(move _group) (Movelt!|Z (£ 7F)
« FK (IExEE)T), IKGEEENT)
e List of the controller (3> F A— 2 —& % Movelt!D /X7 X — 2 H 15 HS)

» Depending on ros_control interfaces (ros_control interface )’ WhZE)
* JointTrajectoryAction 777 > 3 >~
* JointTrajectory X vtz —v

Choice of target frame, base frame (T REZEXR, HERERZEND)
e Target frame (ij%ﬁﬁ;lﬁ?%%) ! Hand (F4%) ,tool (*Y—JL) , apoint on the tool, etc.
« Base frame (EEEIEXR) : World (HFREEIZEXR) | tool, etc.

Support for dual (multi) arm robots (7 — ADEKDH 2355 TH X I)



' Tokyo
~  Opensource
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URS (Gazebo)

oo

( " e :

Enabler |2 _
N AXxis
p selection

Frame

selection ' -

0
Jog slider

https://github.com/ros-industrial/universal robot

ROSConJP2018 1 9



https://github.com/ros-industrial/universal_robot

' Tokyo
Opensource
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U Kyokai

TRA - EtherCAT based robot arm

Show Aodot Coflryan
ey whethes 1

http://wiki.ros.org/minas

ROSConJP2018 2 O


http://wiki.ros.org/minas

I Tokyo
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Kyokai

Denso VS060

11 3 5 o o o) 6 B ©

TN E

L1
3

http://wiki.ros.org/denso

ROSConJP2018 2 1


http://wiki.ros.org/denso

' Tokyo
.~  Opensource
- Robotics

KAWADA NEXTAGE Open (Dual Arm Cobot)

http://wiki.ros.org/nextage

ROSConlP2018 2 2


http://wiki.ros.org/nextage

Tokyo
Opensource
Robotics

ABB IRB2400 o

o~
L] ~
» ¢ Status: Ok
Marve Group Names
O JogFramelanel
og Enabin on ]
Croup
bas k
Tae

vvvvvvvv

jogFramePanel JoglointPanel MobtiorPlanning

eset  Left-Click; Rotate Right-Click: Show cantext mana

https://github.com/ros-industrial

ROSConJP2018 2 3


https://github.com/ros-industrial

. Tokyo
Opensource
Robotics

MOTOMAN SIA20D

wont | Laft-Tlick: Murtate. Middle-Click: Mowe XUV, Right-Tlich: Mowe £ SHIFt Mors ugtiom

https://github.com/ros-industrial

ROSConJP2018 2 4


https://github.com/ros-industrial

i . Tokyo
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MOTOMAN SDA10F

...........

| rnrwezaey

https://github.com/ros-industrial

ROSConJP2018 2 5


https://github.com/ros-industrial

| Tokyo

‘ Opensource
Robotics
Kyokai

Demo (Jog by Rviz plugin)

ROSConJP2018 2 6
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Demo (Jog by Joypad)

ROSConJP2018 2 7
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StaCkltl @ Kyokai
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NextageOpen
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ROS TeaChIﬂg Peﬂdaﬂt (Under development, BF )

ROSConJP2018

* Unified Pendant . .
(=T 1 —F IRy E b))

* ROS native

e Daincube DTP7P

e 7-inch touch panel

Ubuntu / ROS

Physical buttons for jog (-/+)
Enabler SW

Emergency SW

30
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Jog by Teaching Pendant

31
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Sequential Plan and Execution on Rviz plugin U
(Rviz 77 74 >~ COBED BB & BAE)

2 isplay
@ cGlob ption
v Global Status: Ok
% Grl -
> MotsonPlannin o

on I
xt tanr | Objec d
Lanning Library
OMPL lanne
AAT( onges
progect
type
Warehou
HosL: |7 db
Workspa
Cant 0.00

Size (XY

https://github.com/ros-planning/moveit/pull/932

(K787 FMINEDODZEAZ T LT-)
ROSConJP2018 3 2


https://github.com/ros-planning/moveit/pull/932

Tokyo
Opensource
Robotics

b (o

c Oy FOHBEEITAF -7 VICHELEFL & !
Ny = %fE>THED !
c T4 —FNy T %Er>THILD !
c ERICSMLTWI D |
« HERDHFBAIICH LD

ITI

* TORKEFN~DXIE, BFLWEFEELTWLET
e Orphaned Package Maintainer (X > T+ £/ o — OEEE)
« ROSERAZ O 7 L (FRENDH V) )
s T E

BRIWVLEDHY : info@opensource-robotics.tokyo.jp



