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HRP2Z{E>f-APCA XY NEIR

3D Object Segmentation for Shelf Bin Picking by
Humanoid with Deep Learning and
Occupancy Voxel Grid Map

Kentaro Wada  Masaki Murooka KeiOkada  Masayuki Inaba
(The University of Tokyo)

IEEE-RAS International Conference on Humanoid Robots 2016



httpr/ v wew sk t.u-toyo.ac . Jdp

hrpsys AT LD EEZE

Open-source

Closed-source

JSK
; - Collision detector
- Soft Joint Limiter
HRP2 (2002) - Temperature estimator
- Sequencer - Autobalancer b 4
_ Balancer - Impedance controller HiroNX (2009)
- PatternGenerator hrpsys@JSK hrpsys/OpenRTM
e s
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- Stak of Tasks
- Pattern Generataor
hrpsys@CNRS

hrpsys@Osaka
hrpsys@ Tohoku
hrpsys@NAIST
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( Steve Cousins speaking at Robo Development
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MR ERIRERESE
# Install RTMROS environment http://wiki.ros.org/rtmros_common
$ sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu “1lsb release -cs°
main" > /etc/apt/sources.list.d/ros-latest.list®
$ wget http://packages.ros.org/ros.key -0 - | sudo apt-key add -
$ sudo apt-get update
$ sudo apt-get ros-indigo-hrpsys-ros-bridge
e
— - RTM _ -Sensor Viewer
*Dynamics simulation -Image Processing
* Robot Model (O e—
- Controller
-Sequence

-Sensor Holder
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$ rtmlaunch openrtm_ros _bridge myservice example.launch
$ roslaunch openrtm_ros_bridge myservice rosbridge.launch

120ARUFTITBLEGEEZTOROS, RTMAVIR—RU LD
tCE), RELHAEEGZITY.
RTM:nyrl-i’—*‘/h@ﬂ—lﬁ‘x%Ros@ﬂ—t“x#%*IJFH@‘%

<launch>
<arg name="HAVE_DISPLAY" default="true" />

’-I

<!-- BEGIN:openrtm setting -->

<env name="RTCTREE_NAMESERVERS" value="localhost:15005" />

<arg name="openrtm_args" value='-o "corba.nameservers:localhost:15005" -o "naming.formats:%n.rtc" -o "logger.file_name:/tmp/rtc%p.log
<!-- END:openrtm setting -->

<!-- RTC Service Provider sample -->
<node name="provider" pkg="openrtm_tools" type="MyServiceProviderComp"
args='$(arg openrtm_args)' />

<!-- RTC Service COnsumet sample -->
<node name="consumer" pkg="openrtm_tools" type="MyServiceConsumerComp"
args='$(arg openrtm_args)' />

<!-- BEGIN:openrtm connection -->
<node name="rtmlaunch_example" pkg="openrtm_tools" type="rtmlaunch.py"
args="$(find openrtm_ros_bridge)/samples/myservice_example.launch"/>

<rtactivate component="MyServiceProvider®.rtc" />

<rtactivate component="MyServiceConsumer®.rtc" />

<rtconnect from="MyServiceProvider®@.rtc:MyService"
to="MyServiceConsumer@.rtc:MyService"/>

<!-- END:openrtm connection -->

</launch> 10
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RTCZROSH o F AT

o RTCOAVHR—ARUFANLBEHEMICROS/—KEZEMTHTO055 L
e rtmbuild.cmake [ZLLF MDcmake macrosz &b

rtmbuild_init()
rtmbuild_genidl
rtmbuild_genbridge()

o idl I7AI)LZEIV I )LL, ROS DY —ERAYytE—TT7()LE,
OpenRTM/ROSHE ZE#/—RDY—RTOY S LEBEEKT

$ 1s rc_gen/
MyServiceROSBridge.cpp
MyServiceROSBridge.h
MyServiceROSBridgeComp.cpp

module SimpleService {

typedef sequence<string> Echolist;
typedef sequence<float> Valuelist;
interface MyService

{
string echo(in string msg); [:i>> $.ls >V

EchoList get _echo_history(); S}mpleServ?ce_MyServ%ce_echo.srv .
void set value(in float value); SimpleService MyService get echo _history.srv

float get value(); S%mpleServ%ce_MyServ%ce_get_value.srv
ValueList get value history(); S}mp1eSePV}ce_MySePV}ce_get_va1ue_h1sotory.srv
}; SimpleService MyService set value.srv
¥

SimpleService IDL File Generated Service messages
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® rxgraph

Path: |/ v Quiel [J Alltopics @ Info:
Node [/bridge]
Publications:
* [rosout [rosgraph_msgs/
Log]

] u
Subscriptions: None
I .
Services:
* /bridge/echo
n * /bridge/get_value

* [bridge/get_loggers
* [bridge/set_value

. /rosout * [bridge/set_logger_level
/brld e — * [bridge/get_echo_history
* [bridge/get_value_history

Pid: 15367

Connections:

*topic: /rosout
*to: frosout

* OpenRTM M Simple Service s
example % rosservice MM

¥ _M = f = d)) 00:22 2 kokada IlF

File Edit Mavigate Search Project Run Windew Help
Q~ | #~ o o o g R [ | 27 RT Syste...| ”

Command list:

echo [msgl : echo message.
set_value [valuel: set value. #Na 2 BRe
get_value : get current value.

get_echo_history : get input messsage history. = s R
get_value_history: get input value history.

Ci* B @ [

= O ||&@! System Diagram. U b IRN = O |E Properties 2 =0

> echo "openrtm service sample” B Rroperty .Value

¥ a7 localhost ¥ 19 MyServiceROSBri
Command list: 5 MyServiceConsumero|r Path URI localhost/M
echo [msgl : echo message.  MyServiceProvidero|rt Ij Instance Name | MyServiceR|
set_value [valuel: set value. 5 MyServiceROSBridgeo| MyServiceConsumer0Q Type Name MyServiceR|

get_value : get current value.
get_echo_history : get input messsage history.
get_value_history: get input value history.
>0

Description
Version 1.0.0
Vendor

'

MysServiceROSBridge0 Category
State ACTIVE

¥  owned
¥ & ExecutionCon

- o §
State RUNNING

MyServiceProvidero Kind PERIODIC

MyService::echo() was called.
Message: "openrtm service sample”
Message: “openrtm service sample” k-okada@kokada-t420s: ~
Message: "openrtm service sample” : A
Message: "oLenrtm cervice Salee" k-ogada@kckada-t4zes:~$ rosservice list
Message: "openrtm service sample” /br}dge/ECho A

Message: “openrtm service sample” /bridge/get_echo_history

Message: “openrtm service sample” /bridge/get_loggers

Message: “openrtm service sample” /bridge/get_value

Message: “openrtm service sample” /bridge/get_value_history

Message: "openrtm service sample” /bridge/set_logger_level
MyService::echo() was finished /bridge/set_value

MyService: :echo() yas.called. /rosout/get_loggers

Message: hello. this is echo sample /rosout/set_logger_level

k-okada@kokada-t420s:~$ rosservice call /bridge/echo 'hello, this is echo sample'

N

Message: hello. this is echo sample
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RUNEERT HTOT I LA

$ roslaunch navigation stage move base amcl 2.5cm.launch
$ roslaunch rosnode rtc stage sample.launch

- BRELTLWAROSEDa1—ILDABAAYE—% T

— ¥h5dH0penRTMADIDLI 7S ILEH T

— ERBENIDL77AIILEFBALTRTMa R—
DHEETRTMAOGHIEAT 5= DEBEHIEE

BEXifEi=t

« ROSTEIREINT=3000D/\y/r—

Imove_base/goal

Jemd_vel

Iclock

[move_base_node

Jodom

Imove_base_simple/goal

/move_base/cancel

[move_basefresult

/move_base_node/current_goal

Imove_baseffeedback

ROSOFES—>av/—Fk

RUNEER. ROSAYE—ERTMT—4AR—EDHHE

! System Diagram. al *System Diagram. 22~ ™1 =0
I:[lP_ rtprint_reader00

rtinject_writer00

move_base_node0

BEIE SN -ROSTFES— 3>
MEREA IR T ARTMOY  R—R Uk
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ROSFTE#4S— 3

| RTMayR—%k .

\I

Time

wall Time:

B 3 @

y ¥ AT 127.0.0.1

* [ kokada-t420s|host_cxt
17 move_base_node0|rtc
27 rtinject_writer00|rtc

C =

rtinject_writer00

rtprint_reader0o

move_base_nodel

E configur 52 . _&T Manager |&T Composi &T Executio |Rf RTLogvi| =8

ComponentName: ConfigurationSet: default EditValu
active confi name Value
g Apply
S | default
Cancel
® Copy Add Add
1329803436/ WallElapsed: |[1044.831 ROSTime: |6697.60000C ROS Elapsed: |1044.800i Reset = Pos: (75,144) Size: (93,39)

ROSTHES—LavFa—hr)7ILDEST

$ roslaunch navigation_stage move_base_amcl 2.5cm.launch
ROS/—FMBRTMaVER—RU LD BEIE R

$ roslaunch rosnode_rtc stage sample.launch
RTM®DT—2R—bMEROSDFEHS — a2 #Hil{Hd 54

$ rosrun rosnode rtc stage sample send goal.sh
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$ catkin build openrtm ros bridge

137K TROS, RTMAVRE T 2B MGIKFRERERERL,
WWBIGETD/IN 77— DAV ALY, IDLERZE
OTEA— 7y R—R D ERNEZFITS.
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HAEERIRETTE

http://wiki.ros.org/rtmros_nextage

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

# Launch RTMROS environment

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

$ rtmlaunch nextage ros bridge nextage ros bridge simulation.launch

$ hrpsyspy

.. OpenRTMCREHTARY, AT REEST

$ roslaunch nextage moveit config moveit planning execution.launch
ROSIRH TV REEST

N | Reset | Left-Click: Move X/Y. Shift Left-Click / Left-Click + Wheel: Move Z. Ctrl + Left-Click: Rotate around X/Y. Ctrl + Shift + Left-Click: Rotal
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What Is ROS exactly?
ROS = @{E5473) +VY—IL + £ + IO XT L

BIE 71 A475") :ROSIFAEBEHE AT LOAE, BHEEEDT-HIC
EEtEnt-HER-BREE O AvE—CBIEEBRLIZETIEDOTHS.

Y—JL: Rosti/\’*@?r:%i’/xTA@;ﬁE B, B, T/\vT, RE1L
COYEY, BRI RERLEY—ILERRT 21D THS.

HA - ROSIXF8E), &1, RHAEPDICKEOFRLZORVNSATSYE
T E2EDTHD.

IOV ATL:ROSIFATIL—a3 0 ERFTatoT—2a xR LT
RIBBBELZAS2ZT0I2&oTEZ AN, FEELTLVS. ros.org ld:ﬂiﬁ'zlﬂ
DERFEBEBNLIRESNI-KREDROS/NN\YTr—UZRDIFT, E‘ 59 5=
DDA TH—E XTH5.

Dec 06 '11

Brian Gerkey

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

17



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

Complain!!!

TEBOIFE. ABICTEHEFERTLE=,

#BIZ. Eric Bergerhy, "COMPLAIN IT"&EEBLT
BYFELI=LDIZ.ROS. VILIT T /\—Fk . FFE
hDTATSLDOMAFIZEAL T, LA >71=Good
HEITARETALNHD, COLIIZLE=ELLLDTIEL,
Imorovement & Recommendation
EEhN=CEnhNIE. NN ELEDH. B
DEDREITARTHESIZELY,

18
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AIEZEFIENLDHON>TEIDOMNENTOT SV BRICFEZFEHIL(ZLT
FEULEIE(E) LWL > TAHD A, -91L\7|:|’777

BTAIEEHOMNLHFELTEIT, ESF WP THETHILIZHDATED
5(ILYR- TR AN DEEIE11E)

[SER(THA D) &I, 1‘“7‘1]!]1%)160)#ﬂ%ﬁ(&ottéflif&( i
LABIZHRY EZL DA EHE F=E,
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The Cathedral and the Bazaar Eric S. Raymond
MEEE/NY—)L IUEEER http://cruel.org/freeware/cathedral.html& Y 51 fiq
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BREILED !

* #openrtm
e openrtm-users@openrtm.org

e ARV EFIFEARENDIZSAZ
TADH LD HFH (77 i
BIZKH>TIERELMEWNGE
$)

-I-

« WEMOHREIZH->TLHTHIHL
Y

- HOFDANIFFEBRIIZ
B LTS —

B3F2015 Existe algin video tutorial para el uso de openbll e
FEw 2 &R
TI—-7 - C
Openil 3

Existe algun video tutonal para el uso de openNI en win
e HEEs A -

Luis Rodriguez

Ao EXONBLENR DER

Hola mi nombre es Luis Rodriguez y soy desamollador basico, me
preguntaba si existe akgin video tutorial para |a instalacion de
openhl en win 32, tambien me preguniaba si necesiio kinect para gu
openi| funcione, o es acaso que o puedo hater con una web cam o

Agradecers las respuestas ;)

Radu Bogdan Rusu

EDORRE: lusd. _@gmail.com

Zoartr—2E W IR B
Hi Luis,
Mot being a native Spanish speaker, this is what | could make out of

"Hello my name is Luis Rodnguez and | am basic developer, asked tc
installafion of
openil in win 32 exists, also asked o me if | need kinect so that oper

a
commaon Web cam. | will be thankful for the answers:)” 2 O


mailto:openrtm-users@openrtm.org

TP v sk o tou-to Ky o..ac .- . T J -,K
[ ]

=L RRAYR

Kei Okada
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C A |8 https://books.google.co.jp/books?id=FOHIMG]047UCRpPg=PA264&Ipg=PA2648dq=5E8T /(v %@ 75| &8 &) & ) W~ Q@ &

Go g|e A= 0ba AT n

TvH R Q Q 74 SAFS)I5Em LE a2 —%EK

COSEATO SAFG N IEOER 2/3 % - AIN R - IXRTRE

BEONRETEAF ———
return(0);

EFERENDYTEA

O'Reilly fflush LIZX D VOO EIRET L 242 BRFoMEGon+

Amazon.co.jp
PRSI Boowed 155 SEANSEICEDFI(Y
BRT IR
S S SN ey WHONECLET/ 7L, 7OV FELATO 7 LoV TRALZEWTZ 2 L
THIF/$2 7T, BUTH2HTFR, REFTLIIVIHAL, MEATLL{THD VT
I e ey ho PPORIZID>TRILTODEVEHA, 7U7I2HWELATLEATASATHILS
TARTOHIREE » THLHhEbrwoTt,
R LHERIRDL S 2 LDTT,

G*14 0 [®d, N, brokuwnhiz, EIPLBIMESTOTFLIRIIDBELI LA, 80
1*!/‘;.:_' LA ENBRAEALT Y, HRRZB0I25TLEI AL, MATEMEZOREM-THNL
LE a—%E< TVBALRIFT Y —FYVEBEL— MEFz 227 L:L, MEI— FABHL {FHUTHIHRIE
LWz 2L, F0a—=F, Aveed )AL, N, MlLidbhr-7L,]

FOM, UV -BLRLIEEATLL,

DL BTy ZRLBME L ST TV ET, EDHEEICL Y, Ro NS LTOT T
LEMODLENTELEICLYET, S5, RANFRATL TV AMES LR TFAREBL TL
haZtbInTiddh 2HA,

CEREIOI Y5

& Oualine, Steve
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Github : 74 5<®MSNS

#1

#2

#3

#4

#5

#6

#7

#8

#9

#10

AU FILDa—

HEESLLY

TIAR—R)ROM) L FI AR BE

User

fkanehiro (Fumio KANEHIRQ)

s-nakaoka (Shin‘ichiro Nakaoka)

durka (Alex Burka)

ysuga (Yuki Suga)

hattorishizuko

jun0

gbiggs (Geoffrey Biggs)
sugarsweetrobotics (Sugar Sweet Robotis)
maniram477 {Manikandan R)

futail2a (asato)

Contribs

1627

753

727

227

NIZEESDEHRE
9 BHHEE (Pull Request) MERBESLLY
FREBHEOZHRAEDHLNED M

Location

Tsukuba, Ibaraki, Japan

Tokyo, Japan

Tokyo, Japan

India

Picture

L

B3

c

#1

#2

#3

#4

#5

#6

#7

#8

#9

User

wkentaro [Kentaro Wada)

dirk-thomas (Dirk Thomas)

k-okada (Kei Okada)

mkoval (Michael Koval)

DLu (David V. Lu!)

davetcoleman (Dave Coleman)

DaikiMaekawa (Daiki Maekawa)

felixduvallet (Felix Duvallet)

130s (Isaac 1.Y. Saito)

stonier (Daniel Stonier)

asmodehn (AlexV)

vrabaud (Vincent Rabaud)

wood (William Woodall)

THE WNIN@FERSIT Y OF TO

stream

master

\B. pull

https://github. con/keiko?13/incubatoh-cordova-dac

I'l. pull request -4

N

RS 2<1 o ¢

origin

local

master

my branch¢

10. push

https://github. com/apache/incuby

ator-cordova-doc §

master

my branchl

W 9. rebase

http://kik.xii.jp/archives/179

Contribs

7698

5592

5306

2953

2576

2495

2269

2176

2127

2064

1899

1852

1778

Location
Tokyo/Japan
Mountain View, CA
Tokyo, Japan
Pittsburgh, PA
Pittsburgh, PA
Boudler, CO

Japan/Switzerland

Sacramento, CA / Tochigi, Japan

Seoul, Korea

Paris, France

Mountain View, CA
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" itHub, Inc. [U!

Dave Coleman
lavet

Boudler, CO

Joined on 13 Jan 2011

138 29 28

Organizations
.

https://github.com/c

Pull requests

Popular repositories

B baxter_cpp

& rviz_visual_tools

B moy

it_simple_grasps

0s_control_boilerplate

2.495 contributions in the last year

Contribution activity

-

Issues  Gist
]
" o

Sl Block or report v

[ [

&

whentaro (Kentas

C f |8 GitHub, Inc. [US

] og n
13 The University of Tokyo
Tokyo/Japan
ww kentaro wada@gma

D Joined on 1 May 2013

55 564 155

Organizations

R
4 L

ttps://github.com/wkenta: % 8 = B Y
Pull requests  Issues  Gist L o+ @

u Mok or repont >

& Overview | [EJRepositorie \ Public activity

Popular repositories

B ten *
4] conqua.vim ) K
& homebrew-trr *
K dotfiles *
K deepGraspingCode ) ) . *

7,707 contributions in the last year

o
o

Shin'ichiro
Nakaoka

A

Tsukuba, Ibaraki Japan

« C A |8 GitHub, Inc. [US] https://github.com/s-nak

Pull requests

Popular repositories

B chor

old

B choreonoid-doc

¥ hipsys-base

¥ jvrc-model

¥ openhep3

753 contributions in the last year

Contribution activity

Issues  Gist

@l ~04
&+ @

ii 3 Block or report ~

wam

Period: 1 week =

@ m -\n Contribution activity Tweek v
8 [ & -
€ CH \ttps://github.com/gara LIRAIR L U - I =

Ryohei Ueda

76 110 18

Organizations

B

Willow
.

Pull requests Issues  Gist

+ -
h *‘ﬁ Block or report v

& Overview  EJRepositorie Public activity

Popular repositories

KB dap W

B 20510-105)p ok

1) emacs-settings N

¥ ros-gle N

] nico-downloader .
3,256 contributions in the last year

L =
. R e
Contribution activity Period: 1week ~

garaemon has no activity durina this period.
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