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RoboCup Japan Open 2018 Ogaki, RoboCup @Home Education [2nd Place]
RoboCup#|#% At 74 5 2%, RoboCup F ke ARk ik % [ %]

RoboCup Asia-Pacific 2017 Bangkok, RoboCup @Home [1st Place]

RoboCup Asia-Pacific 2017 Bangkok, RoboCup @Home [1st Place]

RoboCup Asia-Pacific 2017 Bangkok, RoboCup @Home Education [1st Place]

RoboCup 2017 Nagoya, Japan (International), RoboCup @Home SSPL [Overall ranked 4th out of 7
gualified teams]

RoboCup Japan Open 2017 Nagoya, RoboCup @Home Education [1st Place]
RoboCup Japan Open 2017 Nagoya, RoboCup @Home Simulation [2nd Place]

RoboCup 2016 Leipzig, Germany (International), RoboCup @Home League [Overall ranked 7th
out of 23 qualified teams]

RoboCup Japan Open 2016 Aichi, RoboCup @Home Education [2nd Place]
RoboCup Japan Open 2016 Aichi, RoboCup @Home Simulation [1st Place]

RoboCup 2015 Hefei, China (International), RoboCup @Home League [Overall ranked 7th out of
17 qualified teams]

RoboCup Japan Open 2015 Fukui, RoboCup @Home SPL [1st Place]

RoboCup Japan Open 2015 Fukui, RoboCup @Home Simulation [3rd Place]

Intelligent Home Robotics Challenge 2014 [Overall 3rd Place]

Intelligent Home Robotics Challenge 2014 [Mobile Robot Category 3rd Place]

Japanese Society for Artificial Intelligence (JSAI) Award [Standard Platform for RoboCup @Home]
RoboCup Japan Open 2014 Fukuoka, RoboCup @Home Simulation [First Runner Up]

Japanese Society for Artificial Intelligence (JSAI) Award [SIGVerse for RoboCup @Home
Simulation]

RoboCup Japan Open 2013 Tokyo, RoboCup @Home Simulation [First Runner Up]
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https://github.com/robocupathomeedu/

By AR
https://www.youtube.com/user/kameriderteam
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Item Qty Cost (USD)
Mobile platform (TutleBot2) 1 1,000
Robot arm 1 600
Elevated upper platform 1 600
Motion sensor (MS Kinect) 2 500
Electronics and miscellaneous 1 300
Controller and interface system 1 2,000
(Laptop PC)

Total 5,000

~5,000 USD

PR2: ~400,000 USD
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[http://www.policyalmanac.org/games/aStarTutorial.htm]
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Cruise

Robot Navigation

Autonomous V
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[https://www.youtube.com/watch?v=tiwVMrTLUWg]
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[https://msdn.microsoft.com/en-us/library/jj131033.aspx]
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People Tracking (Follow Me)




RGB-D Sensor

3D MS Kinect sensor

® RGB Color VGA Video camera

® Depth sensor
o Infrared projector
o Monochrome CMOS sensor

e Resolution 640 x 480 pixel
e 30FPS

IR Emitter Color Sensor

IR Depth Sensor

Micrnphane Array
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Control Parameters

Parameter

People Tracking (Follow Me)

 Parallel Two-Wheel Vehicle max_y

min_x

max_x

max_z

goal_z

x_scale

z_scale

* Vehicle Following Control

n )
i=1Xi

— Lateral, Xcentrnid = n

n )
i=1Zi

n
— Rotation, wpyy = —Xcentroia X X_scale

— Speed, Vpyy = (Zcentroia — goal_z) X z_scale

— Longitudinal, Z .ontroia =

34
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1F [A]32 3% (Forward Kinematics):

%ﬁﬂﬁﬁ (hess, Zttizsl) > TR EMZH

2 [Al1a 3%~ (Inverse Kinematics):

FHINERZEASKTNE OFs, Zitissh)

Xz = Ly cost i

Y, = L;sin 64 = Y

Y=Y, + L,sin(6; + 65) n

XE — X3 + L3 COS(Ql + 92 + 93) e

Y = Y5 + Laysin(0, + 60, + 05) - 1 ; .
BE £ 1 X2 X3 X X

Op =0, + 0, + 05
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(5) Gripper

‘ Y (4) Wrist flex

http://wiki.ros.org/turtlebot_block _manipulation
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[http://growthhackjapan.com/2014-
08-22-jibo/] Video

[http://blogs.solidworks.com/teacher/2012/05/educ
ator-events-for-a-solidworks-summer.html]



../../../Downloads/Ant Videos/Jibo  The Worlds First Social Robot for the Home - YouTube.mkv
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[http://www.softbank.jp/robot/] Video [http://www.daiwahouse.co.jp/robot/paroj‘]1


../../../Downloads/Ant Videos/First Home Robot - Pepper Robot Commercial with CC Aldebaran Robotics & SoftBank Robotics - YouTube.mkv

Tour Guide

Convenience Store Staff

Restaurant Waiter

Telepresence

42
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2e. HlEs Nui: N L& ge, MM, =itE 5 KEHE
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Cats Dogs

Training Phase
Labels

.| Feature |
| _Extractor

Images

Prediction Phase

| Full conection | Gaussian connections

Tostrs Trained Convolutions Subsampling Convolutions ~ Subsampling Full connection
Image - gy Features | Classifier Label

CNN called LeNet by Yann LeCun (1998)

Machine Learning Phases

[http://adilmoujahid.com/posts/2016/06/introduction-deep-learning-python-caffe/f14
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* Processing Servers
 Databases

Cloud System

Knowledge
Transfer

Robot Learning
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o mim AR E IS B, H T PME S

Robot Behavior
Model

Learning via
Crowdsourcing

Subject A Subject B Subject C

[J. T. C. Tan, Y. Hagiwara, T. Inamura, “Robot Learning Framework via Crowdsourcing of Human-Robot Interaction 47
for Collaborative Strategy Learning,” in Proc. of the 24th IEEE RO-MAN (Interactive Session), 1S04, 2015]
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Learning from the database of 4 experlments: Learning from the database of 16 experiments:
dld nothm at all e took two actmns and put one thmg _

o o

Learning from tli¢ databasé of 64 experiménts: Learning from the database of 128 experiments:
took six actions and put three things took eight actions and put four things
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Demo shows the detection results of Darknet

Handyman (GPSR)

e
[ Team: x000¢xx%
1st session 179 [s] left

Sessio%n start!

Human Navigation 49
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€

v.robocupathomeedu.org/home

+ B- & wB

Search this site

RoboCup@Home
Education

HOME PEOPLE CHALLENGES ROBOTS OUTREACH WORKSHOPS GETINVOLVED B4

Home

RoboCup@Home Education is an educational initiative in RoboCup@Home that promotes educational

efforts to boost RoboCup@Home participation and service robot development.

Under this initiative, currently there are 3 projects started in Japan:

1. RoboCup@Home Education Challenge in RoboCup Japan Open

2. Development of an Open Source Educational Robot Platform for RoboCup@Home (service robot)

3. Outreach Programs (Domestic workshops, international academic exchanges, etc.)

http://www.robocupathomeedu.org/

3. ROBOCUP@HOME EDUCATION

INITIATIVE

50



RoboCup@Home Education

RoboCup@Home Education{ i#RoboCup@Home H') 2k
85 LE, UHEBRoboCup@Home 112 5 H K BE AR S5 HL
AN R . HETRITES):

1. £ 7FRoboCup@Home Education Challenge
2. HERN K EENR L2 N HIRA T F &
3. ) Esh (EWEIE, EFRZEARAZIIHE S5)

http://www.robocupathomeedu.org/

https://www.facebook.com/robocupathomeedu/
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Universities
& Research
Community

Join RoboCup

Exchange Program

Evaluate the
learning

Outreach to Public

Invited Lecture

RC@Home y New
Education
Challenge

Robots in RoboCup
Japan Open 2016

RoboCup
Community

Improve Service
Robot Development

Education

Outreach
RoboCup Platform

Committee

|
Open |<] Open Design &

Source Codes

________ - Core Robot Platform
with Modular Add-ons



[ B4 ] »
*  Organizer: RoboCup Japan Committee /_A\/f }:& IEI
*  Coordinator: | i:‘_: J\

— Hiroyuki OKADA (Tamagawa University)
— Yoshinobu HAGIWARA (Ritsumeikan University)
— Jeffrey Too Chuan TAN (Nankai University, China)
* Supporter:
— Yasuhiro MASUTANI (Osaka Electro-Communication University)
— Kosei DEMURA (Kanazawa Institute of Technology)
— Yuki INOUE (Osaka Institute of Technology)
— Kenichi OHARA (Meijo University)

[ BRH ]
*  Organizer: Italian RoboCup Regional Committee
* Coordinator:

— Luca locchi (Sapienza University of Rome)
— Paola Ferrarelli (Sapienza University of Rome)

[RH ]

*  Collaborator: Amy EGUCHI (Bloomfield College), M. Q. Azhar (BMCC.CUNY)
pIEvN

*  Collaborator: Sara latauro (English Montreal School Board)

[HHE ]

Collaborator: Z=5E (R H )46 )

[RHE ]

*  Collaborator: Kanjanapan SUKVICHAI (Kasetsart University)
[ BRFEL |

*  Collaborator: Zool Hilmi Ismail (Universiti Teknologi Malaysia), Kwan Ban Hoe (University Tunku
Abdul Rahman), Danny Ng Wee Kiat (University Tunku Abdul Rahman), Hafiz Rashidi Harun
(Universiti Putra Malaysia)

[ ]

*  Collaborator: Reza Javanmard (University of Science and Technology of Mazandaran)



RoboCup@Home Education Challenge . 38 i 3]

e RoboCup@Home 3% 5%
— Since 2006

* RoboCup@Home Education Challenge
— RoboCup Japan Open 2015, Fukui (SPL Beta), H 7
— RoboCup Japan Open 2016, Aichi, H 2~
— RoboCup Japan Open 2017, Nagoya, [H A~
— RoboCup Asia-Pacific 2017 Bangkok, Z= &
— RoboCup Japan Open 2018, Ogaki, H 7<

— European RoboCuplJunior Championship (EURCJ) 2018,
Montesilvano, & X H|

— RoboCup 2018 Montreal, HE X
* Upcoming events

— RoboCupH'[E % 2019

— RoboCup 2019 Sydney, I K] IF

— RoboCup Japan Open 2019, H A

-

54



RoboCup@Home Education Challenge
RoboCup Japan Open 2015, 2016, 2017, 2018

RoboCup Japan Open 2016, Aichi



RoboCup@Home Education
RoboCup Japan Open 2015, Fukui (SPL Beta)

e Date: 2015 May 1 (Fri) - 4 (Mon)
e Participated Teams
1. AHP-1 eR@sers (Tamagawa University)
2. AHP-2 OIT Kitayama (Osaka Institute of Technology)

3. AHP-3 KameRider (The University of Tokyo, Nankai
University (China), Universiti Teknologi Malaysia
(Malaysia))

4. AHP-4 SOBITS (Soka University)

AHP-5 D.K.T. IcARus (Kanagawa Institute of

Technology)

6. AHP-6 TanichuCluster (Ritsumeikan University)

h

» — — = o
v + Q ) Q o _ ) gJo
o0 = S wmn S wn ™M B © gy O
c c o © < — — Y SR L < = =
= e T s S 3 [t = © et = c© o 2 3
= < 82 £ & & @ & E g F E e
o = Q ! (o) 1 LN = () < o
c 2 o) T 2 c - © g
2 A A z £
1st AHP-3 KameRider 400 750 1150 300 300 1450 100 40 46 38 91.33
2nd AHP-6 TanichuCluster 150 250 400 50 50 450 31 33 41 40 53.52
3rd AHP-1 eR@sers 150 O 150 560 560 710 49 18 35 16 47.48
4th AHP-2 OIT Kitayama 400 0O 400 250 250 650 45 19 30 12 4275
5th  AHP-5 D.K.T. IcARus 0 0 0O 181 181 181 12 23 26 34 3391
6th AHP-4 SOBITS 0 0 0 221 221 221 15 15 31 20 29.62




RoboCup@Home Education
RoboCup Japan Open 2015, Fukui (SPL Beta)

The RoboCup@Home rulebook of 2014 is based and 4 tests are selected as follows:
1. Basic Functionalities
* The description in section 5.2 Basic Functionalities (pg. 40-42) is referred.

* Insection 5.2.1, 1. Pick and Place (pg. 40), the objects for the robot to pick up will
be located within the reach of the working envelope of the robot arm.

2. Follow Me

* The description in section 5.3 Follow Me (pg. 43-47) is referred.
* No change is made on the rules.

3. Restaurant

 The description in section 6.3 Restaurant (pg. 64-66) is referred.

* Insection 6.3.2, 1. Guide phase (pg. 64) is omitted. The object and delivery
locations will be informed before the game.

* Insection 6.3.2, 2. Navigation and manipulation phase (pg. 64), the objects for the
robot to retrieve will be located within the reach of the working envelope of the
robot arm.

4. Open Challenge
* The description in section 5.5 Open Challenge (pg. 52-54) is referred.
* No change is made on the rules.

[http://www.robocupathomeedu.org/challenges/robocup-home-education-challenge-2015/rules-2015]



RoboCup@Home Education
RoboCup Japan Open 2016, Aichi

Date: — —
— Competition days: 2016 March 25 (Fri) - 27 (Sun)
— Team setup: 2016 March 24 (Thu)

Venue:
— Aichi Institute of Technology, Aichi, Japan

Participating Teams:
1. eR@sers (Tamagawa University)
2. OIT Kitayama (Osaka Institute of Technology)

3. KameRider (The University of Tokyo, Nankai
University (China), Universiti Teknologi
Malaysia (Malaysia), Shibaura Institute of
Technology)

4, SOBITS (Soka University)

5. WinKIT@DKT (Kanagawa Institute of
Technology)

6. TanichuCluster (Ritsumeikan University)
7. MMR (Meijo University)

8. ODENS (Osaka Electro-Communication
University)

9. Eruca (Tokyo City University)




RoboCup@Home Education
RoboCup Japan Open 2016, Aichi

The RoboCup@Home rulebook of 2015 is based and 4 tests are selected as follows:

1. Navigation Test

* The description in section 5.3 Navigation Test (pg. 50-53) is referred.
* No change is made on the rules.

2. Speech Recognition & Audio Detection Test

* The description in section 5.6 Speech Recognition & Audio Detection Test (pg. 59-
61) is referred.

* No change is made on the rules.
3. Restaurant
* The description in section 6.3 Restaurant (pg. 66-70) is referred.

* Insection 6.3.3, 6. Delivering phase (pg. 67), the objects for the robot to retrieve
will be located within the reach of the working envelope of the robot arm (see
below).

4. Finals
* The description in chapter 7 Finals (pg. 79-80) is referred.
* No change is made on the rules.

[http://www.robocupathomeedu.org/challenges/robocup-home-education-challenge-2016/rules-2016]
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https://blogs.mathworks.com/racing-lounge/2018/01/17/robocupathome-education-workshop/
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RoboCup@Home Education Challenge
European RoboCuplunior Championship
(EURCJ) 2018, Montesilvano, Italy




RoboCup@Home Education Challenge 2018

RoboCup 2018 Montréal

" Ap —’}; 171 =2
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www,RoboCupatHomeEDU.org

RoboCup@Home
RoboCup 2018 <\ MathWorks: epucaTion

)]

J7L NONTREAL - CANADA www RoboCupatHomeEDU org

Workshop June 16 (Sat) ~ 18 (Mon), 2018 Competition June 19 (Tue) ~ 21 (Thu), 2018
e 6/16 e 6/19

— AM Workshop 1 Hardware and Software — AM Team Setup

Setup — PM Task 1 Speech and Person Recognition

— PM Workshop 2 Speech, Navigation ¢ 6/20
* 6/17 — AM Task 2 Help-me-carry

— AM Workshop 3 Vision — PM Task 3 Restaurant

— PM Workshop 4 Arm, System Integration . 6/21
* 6/18

— AM Finals (Demo and Presentation)
AM Field Testing

PM Robot Inspection and Presentation *%%AM 09:00~12:00; PM 13:00~16:00



RoboCup@Home Education Challenge 2018
RoboCup 2018, Montreal




[ B4 ]
* Family & Robotics Workshops

— 2014.08.31 Introduction to ROS and TurtleBot2 *)_L j\ _‘ )I I
— 2014.09.04 RoboCup@Home Challenge with TurtleBot2
— 2014.09.28 “Grab a bottle” with TurtleBot2
— 2014.11.16 “Follow me” with TurtleBot2
e 2016.01.23 RC@HomeEDU Workshop (Kanto)
e 2016.02.20 RC@HomeEDU Workshop (Kansai)
e 2016.12 3rd RC@HomeEDU Workshop (Kansai)
2017.02 4th RC@HomeEDU Workshop (Kanto)
[%%EE]
e 2017.02 RC@HomeEDU Workshop
[ BRH ]
e 2017.03 RC@HomeEDU Workshop @ RomeCup
[FHBH |

e 2017.04 RC@HomeEDU Workshop @ RoboCup Iran
Open 2017

[FH ]

* 2017.08 RC@HomeEDU Seminar @ ROSHi A &z i FH
I, T ENLES A KFR2017

[EH ]

e 2017.09 RC@HomeEDU Exhibition @ Maker Faire,
New York

[%=H ]

e 2017.12 RC@HomeEDU Workshop @ RoboCup Asia
Pacific 2017
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2017.01.09-18 SAKURA Science Program @ Japan

— Host: Tamagawa University (Japan)

— Visitor: 10 students and 1 staff from Kasetsart University
(Thailand)

2016.12-2017.03 RoboCup Internship @ Japan
— Host: The University of Tokyo (Japan)
— Intern: 1 student from Univerisiti Teknologi Malaysia
(Malaysia)
2016.02.26-03.06 SAKURA Science Program @ Japan
— Host: The University of Tokyo (Japan)
— Visitor: 10 students and 1 staff from Nankai University (China)

2016.02.03-19 SAKURA Science Program @ Japan

— Host: Shibaura Institute of Technology (Japan)
— Visitor: 10 students and 2 staff from Universiti Teknologi
Malaysia (Malaysia)
2014.12.06 Intelligent Home Robotics Challenge 2014
@ Japan
— Venue: Tokyo

— Participated the challenge and workshop by 3 students from
Univerisiti Teknologi Malaysia (Malaysia)

2014.06-09 RoboCup Internship @ Japan
— Host: The University of Tokyo (Japan)
— Intern: 1 student from Univerisiti Teknologi Malaysia
(Malaysia)
2014.03-06 Robotics Internship @ Japan
— Host: Shibaura Institute of Technology (Japan)

— Intern: 1 student from Univerisiti Teknologi Malaysia
(Malaysia)

UTM raih anugerah di Tokyo

Pasuban Universiti  Tek i._ ¢
nelogi Malaysia (UTM) me =X =f p\ . |

) X 1 : &
rangku anugerah pada ) e B 5 *
Intelligent g

Home Robotics Challenge
1014 (IHR20M4) di Tekyo,
baru-baru ini

Kedua-dua pasukan
berkenaan diwakili tiga ~
siswa sarjana muda dan -

dua siswa sarjana dari
Fakulti Kejuruteraan l
Elektrik,
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— RoboCup@Home Education
Community (Challenge,
Workshop)

— F[ERoboCup A H 3%, HH
RPN S

EjRoboCup Junior (iEH A
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— MathWorks, NVIDIA, ROBOTIS&54E

FERCRAZER , TFROHL B A (B /) TF
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www.RoboCupatHomeEDU.org
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