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HISTORY

The International Conference on Atrtificial Life and Robotics (ICAROB) resulted from the AROB
symposium whose first edition was held in 1996 and the eighteenth and last edition in 2013. The
AROB symposium was annualiganized by Oita University, Nippon Bunri University (NBU), and
ALife Robotics Corporation Ltd., under the sponsorship of the Science and Technology Policy
Bureau, the Ministry of Education, Science, Sports, and Culture (Monbusho), presently, the
Ministry of Education, Culture, Sports, Science, and Technology (Monkasho), Japanese
Government, Japan Society for the Promotion of Science (JSPS), the Commemorative
Organization for the Japan World Exposition ('70), Air Force Office of Scientific Research, Asian
Office of Aerospace Research and Development (AFOSR/AOARD), USA. 1 would like to express my
sincere thanks to not only Monkasho (annually fund support from 1996 to 2013) but also JSPS,
the Commemorative Organization for the Japan World Exposition ("f@), various other
Japanese companies for their repeated support. The old sympoghusnsymposium has been

held everyyearat® 2y tfF1T 13X . SLIJzZ hAdlFX WFHLIFYy SEOSL
¢21e23 WI LI y)waslongdnized byiihg let@atianal @rganizing Committee of AROB

and was cepperated by the Santa Fe Institute (USA), RSJ, IEEJ, ICASE (Now ICROS) (Korea), CA
(P. R. China), ISCIE, IEICE, IEEE (Japan Council), JARA, and SICE. Theymjgtb#&&0B
expanded much by absorbing muaew knowledge and technologies into it. This history and
character of the former AROB symposiums are passed on the current ICAROB conference and to
this journal International Journal of Robotics, Networking and Atrtificial Life (JRRédD). now

on, ALié Robotics Corporation Ltd. is in charge of management of both the conference and the
journal. The future of the ICAROB is brilliant from a point of view of yielding new technologies to
human society in the 21st centuryhis conference invites you all.
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AIMS AND SCOPE

The objective of this conference is the development of new technologies for artificial life and
robotics which have been recently born in Japan and are expected to be applied in various fields.
This conferenc@resentsoriginal technical papers and authoritative staiéthe-art reviews on
the development of new technologies concerning robotics, networking and artificial life and,
especially computebased simulation and hardware for the twerfiyst century. Thisonference
covers a broad multidisciplinary field, including areas such as:
1 Atrtificial intelligence & complexity
Artificial living
Artificial mind research
Artificial nervous systems for robots
Artificial sciences
Bipedal robot
Brain science and computing
Chaos
Cognitive science
Computational Molecular biology
Computer graphics
Data mining
Disasters robotics
DNA computing
Empirical research on network and MOT
Environment navigation and localization
Evolutionary computations
Facial expression analysis, nousecommendation and augmented reality
Foundation of computation and its application
Fuzzy control
Genetic algorithms
Humanwelfare robotics
Image processing
Insectlike aero vehicles
Intelligence in biological systems
Intelligent control
Management 6technology
Medical surgical robot
Micro-machines
Multi-agent systems
Nanacbiology
Nancrobotics
Networking
Neural circuits
Neuro-computer
Neuromorphic Systems
Neuroscience

= =4 A& -4 4 -8 a8 _a 8 _a 8 _a _a -4 _a 8 _a -8 _4 -8 -2 -2 _2 -9 -2 -9 -2 -2 -9 -2 -2 -2 -2 -2 -9 -2
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Pattern recognition
Quantum computing

Robotics
System cybernetics

Unmanned underwater vehicles

Unmanned Aero vehicles
Virtual reality
Visudization

=4 =4 -4 -4 48 -4 a8 -8 _—a _—a _9a -9

Reinforcement learning systemggenetic programing

Software development support method

Unmanned Aerial Systems Technologies
Unmanned Aerial Systems designing, controls and navigation

Hardwareoriented submissions are particulatkelcome This conference will discuss new
results in the field of artificial life and robotic

GENERAL SESSION TOPICS

GSINeuromorphicSystems(5)

GS3ReinforcementearningSystem &
Genetic Programmingb)
GS5H5Viulti-Agent Systems &
Visualizatiof2)

GY Robotics (6)

G Roboticsl (4)

ORGANIZEBESSION TOPICS

OS1Artificial Life and Quality

Erhancement of Life(6)

OS3Construction Engineering and
Management(6)
OS5AdvancedControlSystems(6)
OS7Image Analysis and Content
Security(5)

0OS9 Modern approaches of MOT ar
Corporate Strategy(3)

OS1iKansei Engineering and
Applicatior(4)

OS13Automatic Generation, Creation, an
Production of Narrative Conter(#)
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GS4Micro-Maching4)

GSéantelligent Control& System
Cybernetic€3)

GS3 Robotics1 (5)

GS1@Poster Sessi®b)

OS2ntelligence Control System and
Artificial Life(6)

OS4Construction Technology and
Managemens)

OSéintelligent Control(6)

0OS8mage, Circuit and Control(9

OS10Reality Mining(3)

0OS12 Advanced Research oi€omputer
Science and Information Processing(4)
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COPYRIGHTS

Accepted papers will be published in theceeding ofThe 208 International Conference on
Artificial Life and Robotics (ICAROB&0®me of high quality papers in the proceeding will be
requested to resubmit their papers for the consideration of publication in an international
journal ROBOTICS, NETWORKINGARIDFICIAL LIFE undgreement of both Editem- Chief

and 3 reviewersAll correspondence related to the conference should be addressed to ICAROB
Office.

ICAROB Office

ALife Robotics Corporation Ltd.

3661-8 Oaza Shimohanda, Oita 84112, JAPAN
TEL/FAX+81-97-597-7760

EMAIL

icarob@alife-robotics.cojp

Home Pagehttp://alife -robotics.co.jp/
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MESSAGES

Masanori Sugisaka

e o General Chair of ICAROB

ST is my geat honor to invite you all to The 2016ternational Conference
| on Artificial Life and Robotics (ICAROB&201

This Conference is changed as the old symposium from the first (19¢

4 the Eighteenth(2013) annuallywhich were organized yb Oita University,
, Nippon BunrlUniversity(NBU), and AkiRobotics Corporation Ltd. under tt
' sponsorship of the Science and Technology Policy Bureau, the Minis
Education, Science, Sports, and Culture (Monbusho), presently, the Mil
of Education, Culture, Sports, Science, and TechnoldggnkKasho),
/ ) Japanese Government, Japan Society for the Promotion of Science (
¢CKS /2YYSY2NI GAGBS hNEBFEYATFGAZ2Y 1
Masanori Sugisaka Force Office of Scientific Research, Asian Office of Aerospace Resear
General Char Development (AFOSR/AOARD), USAodldvlike to express my sincer
thanks to not only Monkasho (annually fund support from 1996 to 2013)
(ProfessorsOpenUniversity also JSPS, the Commemoratiye OArgan_ization for the Japan World Exp,w
Peris (Malaysia) and Presiden The old symposium wasrganized by International Organizing Committ
of Alife Robotics CoLtd. of AROB and was @perated by the Santa Fe Institute (USA), RSJ, IEEJ,
(Japan) (Now ICRdOS)Ogh(orelz), CAAI (P. R. China), ISCIE, !bEICE, IEbEE (Jape
- JARA, and SICHe old AROB symposium was growingpyipbsorbing many

Macami ’&MM new knowledge and technologies into it.

This history and character was inherited also from ICAROB 2014(The
International Conference on Artificial Life and Robottoshow. From now
on, ALife Robotics Corporation Ltd. is in chafy@anagement. This year w
have The 208 International Conference on Artificial Life and Robol
(ICAROB 2@®). The future of The ICAROB is brilliant from a point of vie\
yielding new technologies to human society in 21st century.

I hope that fruitful discussions and exchange of ideas between resear:
during Conference(ICAROB 2@} will yield new merged technologies fc
happiness of human beings and, hence, will facilitate the establishment
international joint research ingute on Artificial Life and Robotics in future

©ICAROB 2016
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Yingmin Jia
CoGeneralChair of ICAROB

It is my great pleasure to invite you The 2016 International Conference ot
Artificial Life and Robotics (ICAR@®L6), in GinowanCity, Okinawa Japan
from Jan29th to 31st 20%6.

ICAROB develops from the AROB that was created in 1996 byRsainori
Sugisaka and celebrated her birthday2astyears old in1996.Doubtless, new
mission and big challenges in the field of artificial life and robotics will pronr
ICAROB to start a new stage and attract wide interests among scie
researchers, and engineers around the world.

For a successful meeting, many people have contributed their great effol
ICAROB. Here, | would like to express my special thanks to all authot
speakers, and the meeting organizing team for their excellent works.

Yingmin Jia Looking forward to meeting you aCAROB iGinowanCity, Okinawaand
CoGeneralChair wishing you enjoy your stay in Japan.
(ProfessorBeihang
University,
R .P. China)

==

©ICAROB 2016
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Takao Ito
CoGeneralChair of ICAROB

It is my great honor to invite you all to TB816 International Conference
on Artificial Life and Robotics (ICAROB&This Conference is changed &
the old symposium from the first (1996) to the Eighteenth | am pleased
welcome you toThe 206 International Conference on Artificial Life and
Robotics in the wonderful city @éinowan OkinawaJapan

The ICAROB has long history. The former organization of the ICAROE
developed under the strong leadership of the President, Professor.
Masanori Sugisak#he father of AROB. We gathered many researchers,
faculty members, graduate students from all over the world, and publist
numerous higkguality proceedings and journals every year.

Takao Ito Over the years, dramatic improvements have been made in the field o
CoGeneral Chair artificial life and its applications. The ICAROB has becoming the unifyin
(ProfessorHiroshima exchange of scientific information on the study of rmaade systems that
University, Japan) exhibit the behavioral characteristic of natural living systems including
software, hardware and/or wetwa. Our conference shapes the
% ):Er development of artificial life, extending our empirical research beyond tt

territory circumscribed by lifaswe-know-it and into the domain of lifas
it-couldcbe. It will provide us a good place to present our new research
results, good ideas, and valuable information about artificial intelligence
complex systems theories, robotics, management of technology, etc.

In order to provide an outstanding technical level for the presentations
the conference, we have invited motiean 60 distinguished experts in the
field of artificial life in the organizing committee and program committee
We will have 2 sessions during 3 days of conference, includimyited
sessions.

The conference site Bkinawa Convention Centearne of the finest
congress centers i@kinawa It is situated near the center of tHginowan
city in Okinawa You can find many fantastic scenic spots and splendid
historical places in Naha citignjoy your stay and take your time to visit th
city of Okhawa

| am looking forward to meeting you ®kinawaduring ICAROB016 and
to sharing a most pleasant, interesting and fruitful conference

©ICAROB 2016
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JuJang Lee
CoGeneralChair of CAROB

The First InternationaConferenceon Artificial Life and RoboticKYAROB
was held irDita City Oita, Japan frordan 11th to 13th, 2014® ¢ KA
Conference will be held amidst the high expectation of the increasi
important role of the new interdisciplinary paradigm of science &
engineering represented by the field of artificial life and robotics t
continuously attracts wide interests among scientist, researchers,
engineers around the globe.

Distinguished researcherand technologists from around the world ai
looking forward to attending and meeting BEAROBICAROB is becomin
the annual excellent forum that represents a unique opportunity for
academic and industrial communities to meet and assess the I

JuJang Lee developments in this fast growing artificial life and robotics fi¢@RROB
CoGeneralChair enables them to address new challenges, share solutions, discuss res
(Professor, KAIST) directions for the future, exchange views and ideas, view the result

] applied research, present and diss the latest development of ne
- technologies and relevant applications.
) In addition,ICAROB offers the opportunity of hearing the opinions of w

known leading experts in the field through the keynote sessions, prov
the bases for regional and international collaborative research, and enz
to foresee the future evolution of new scigfit paradigms and theorie
contributed by the field of artificial life and robotics and associa
research area. The twendyrst century will become the century of artifici:
life and intelligent machines in support of humankind al@hAROB i<
contributing through wide technical topics of interest that support ti
direction.

It is a great honor for me asCo-General Chaiof the3rd ICAROB 204.to
welcome everyone to this important event. Also, | would like to extend
special thanks to all authors and speakers for contributing their rese
works, the participants, and the organizing team of #rd ICAROB.

L Qdoking forward to meeting yowat the 3rd ICAROB inNaha City,
Okinawaand wishing you all the best.

©ICAROB 2016
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1/28(Thu.) 17:3019:30 Welcome Party(Conference Site: Farm Café TAIYO ICHIBA)

TIME TABLE (29)

1/29(Fri.) RoomB2 RoonB3 RoonB4
8:50- Registration
9:10-10:25 | OS4Construction GS8Robotic#t (5) GS1(Poster Sessions)
Technology and Chair:J. J. Lee
Management(5)
Chair:C C Chang
CoChar: Y. C Shiau

10:25-11:40 Coffee break
10:40-11:10 Opening CeremonyRpomB?2)
11:2012:00 Chair: T. Ito
Invited SpeeciSIRoomB2)
Luigi Pagliarini
12:00-13:00 Lunch
13:00-14:00 Chair:T. Ito

Plenary SpeecPY(RoomB2)
Henrik H Lund

14:0014:20 Coffee break

14:2015:50 | OS11 Kansei Engineering OS1Artificial Life and OS3Construction Engineering
and Application(4) Quality Erhancement of and Management(6)
Chair:T. Hattori Life(6) Chair:Y. C. Shiau
CoChair:Y. Imai Chair:S.H. Li CoChar: Y.Y.Tsai

CoChar: S.D.Wu

15:5016:10 Coffee break

16:10-18:10 | OS2ntelligence Contrd | GS1 Neuromorphic GS4 MicreMachine(4)
System and Artificial Systemg5) Chair: J.M. Lee
Life(6) Chair:T. Kondo GS9 Robatd (4)
Chair: K H. Hsia Chair:A. Boonyaprapasorn

CoChar: K L Su

©ICAROB 2016
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TIME TEBE (180)

1/30(Sat.) RoomB2 RoomB3 RoomB4
8:50- Registration
9:10-10:40 GS2Pattern recognition & | GS7Roboticg (6) OS5AdvancedControl
image processing(6) Chair:A. Yamaguchi Systems(6)
Chair:T. Fujita Chair:Y. Jia
CoChair:E Wang
10:4011:00 Coffee break
11:0011:40 Chair: YJia
Invited speecHSZRoomB2)
Kaoru Sumi
11:4013:00 Lunch
13:0014:00 Chair: Y. Jia
Plenary SpeecRPS2(RoomB2)
JuJang Lee
14:0014:20 Coffee break
14:201S50 | OS8mage, Circuit and OSéintelligent Control(6) | GS Multi-Agent Systems &
Control(6) Chair:Y. Jia Visualization@)
Chair:F. Dai CoChair:W. Zhang Chair:S. Mabu
CoChair:H. Jia GS6 Intelligent Control &
System Gybernetics(3)
Chair:M. C. Lee
15:5016:10 Coffee break
16:10-17:10 0OS12 Advanced Researc| OS8image, Circuit and
on Computer Sciere and| Control(@3)
Information Processing(4)| Chair:F. Dai
Chair:T. Ito CoChair:H. Jia
CoChair:M. Sakamoto
18:0020:00 | Banquet:Culture Resort Festone

©ICAROB 2016
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TIME TABLE/31)

1/31(Sun.) RoomB3 RoomB4
8:50- Registration
9:10-9:55 0S10 Reality Mining(3) OS9Modern Approaches of MOT and
Chair:M. Kubo CorporateStrategy(3)
CoChair:S. lwanaga Chair:T. Ito
CoChair:S. Matsuno
9:55-10:10 Coffee break
10:10-11:25 | OS13Automatic Generation, Creation, | OS7Image Analysis and
and Production of Narrative Contents(4)| Content Security$)
Chair:T. Ogata Chair Y. Yoshitomi
CoChair:Y.Kawamura CoChair: M. Tabuse
11:25-13:00 Lunch
13:00-14:30 | GS3 ReinforcementLearningSystems &
Genetic Programing6)
Chair:K. Kobayashi
14.:40-15:40 Farewell Party (Conference Site: Farm Café TAIYO ICHIBA)

GS1 Neuromorphi&ystemg5)

GS2 Patterrirecognition &lmageProcessing(6)
GS3 ReinforcementLearningSystems &Genetic
Programing6)

GS4 MicreMachine(4)

GS Multi-Agent Systems &Visualization@)
GSéantelligent Control & System Gybernetics(3)
GS7Robotics (6)

GS8Robotic# (5)

GS9Roboticst (4)

GS1@Poster Sessios(5)

OS1Artificial Life and Quality Erhancement of
Life(6)

OS2ntelligence Control System and Atrtificial
Life(6)

OS3ConstructionEngineering and Management(6
OS4Construction Technology and Management(§
OSb5AdvancedControl Systems(6)

OSélintelligent Control(6)

OS7Image Analysis and Content Security(5)
0OS8mage, Circuit and Control}9

OS9Modern Approaches of MOT and Corporate
Strategy(3)

0S10 Reality Mining(3)

0S11 Kansei Engineering and Application(4)
0OS12Advanced Research on Computer Science i
Information Processing(4)
0OS13Automatic Generation, Creation, and
Production of Narrative Contents(4)
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The2016International Conferenceon
ARTIFICIALULFEANDROBOTICS
(ICAROB 2@

January28 (Thursday)

17:3019:30 Welcome Party(Conference Site: Farm Café TAIYO ICHIBA)

January?9 (Friday)

RoomB210:4011:10

Opening Ceremony
Chair:Jiwu WangBeijing Jiaotong UniversityChing

Welcome Addresses

1. General Chairman of ICAROB M. Sugisak#ALife Robotic€aporation Ltd. Jgan)
2. CeGeneral Chairman of ICARC Y. M. Jia (Beihang University, China)

3. CeGeneral Chairman of ICARC T. Ito (Hiroshima University, Japan)

4. CoeGeneral Chairman of ICARC J. J. LeKAISTSouth Koreg

January30 (Saturday)

Banquet Culture Resort Festone
18:00-20:00

Chair T. Ito (HiroshimaUniversity, Japan
Welcome Addresses

Prof.Yingmin Jia (Beihang University, P.R. China.)
Prof JangMyung Lee (Pusan National University, South Korea)
Prof.Kaoru Sumi (Future University Hakodate, Japan)

Prof.Saori lIwanag@Japan Coast Guard Acaderdgpan)
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TECHNICAL PAPER INDEX
January 29 (Friday)

08:50Registration

Room B2

9:10-10:25 OS4 Construction Technology and Management (5)
Chair: ChingChing Chan¢Chung Hua University, Taiwan)
CoChar: YanChyuan ShiagChung Hua University, Taiwan)

0S41 Study on the Promotion of Steel Slags Recycling in Taiwan
ShuChen Chand;hingJung Chang (Chung Hua University, Taiwan)

0S42 The Research on the Utilization of Green Building Ecological Index Group in Campus
Environment, Taking of Elementary Schools at Houli District, Taichung City as Exampl:
ChingJung Chang, YungengHsu, ChusHsien Chen (Chung Hua University, Taiwan)

0S43 The Assessment and Research on the Reconstruction of Enclosing Wall into Oper
Elementary School Campu3aking of Erlin Township, Changhua County as Example
ChingJung Chang, Chizhen L, I-Chen Wu (Chung Hua University, Taiwan)

0S44  The Study and Analysis on the Reuse and Transformation Strategy of Tile KiqTagane
of SanHe Tile Kiln as Example
ChingJung Chang, Hsiatu Lin, Yinryu Su (Chung Hua University, Taiwan)

0S45 The Research on the Influence of Economic Benefit foiRighBuildings Constructed by
Different Excavation Methog Taking of Residence Buildings at New Taipei City as Exar
ChingJung Chang, Chejn Yang, Hsitsiung Hsu (Chung Hua Univetshaiwan)

10:4011:10 Opening Ceremony

11:2012:00
Chair: Takao ItgqHiroshima University, Japan)

Invited SpeechllS1)Redefining robot based technologies for elderly people assistance: a survey.
L2l uigi Pagliarini*Henrik Hautop Lun@TechnicalUniversity of Denmarkpenmark 2Academy
of Fine Arts of Macerat, Italy)

13:0014:00
Plenary Speech (PSDjsrupting the Industry with Play
Henrik Hautop LundTechnical University of Denmark, Denmark)
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14:20-15:20 OS11 Kansei Engineering and Applicat{dh
Chair: Tetsuo HattorjKagawa Universityapai
CoChair: Yoshiro ImgiKagawa Universityilapai

OS111 Automated MultipleBrightness Peak Image Processing Method Using Curvature
Variance Estimation
Yusuke KawakanfiTetsuo Hattori?Yoshiro Imai’Kazuaki And&Yo Horikawa
(!DynaxT Co., LtdKagawa University, Japan)
R. P. C. Janaka Rajapak3aifian National University of the Arts, Taiwan)

0OS11¥2 Histogram Matching Based on Gausshzistribution on the HSB Color System
Yusuke KawakanfiTetsuo Hattori?Yoshiro Imai’Kazuaki And&Yo Horikawa
(*DynaxT Co., Lt@Kagawa University, Japan)
°R. P. C. Janaka Rajapak3aifian National University of the Arts, Taiwan)

0OS113 Quantitative Evaluation of Fladkased Educational Visualizing Simulator
Kei Takeichi, Yoshiro Imai, Kazuaki Ando, Yusuke Kawakami, Tetsuo Hattori
(Kagawa Universityapan

0OS114 Relation between Optimal Stopping Solution and NSPR for Structural Gtzanig@etection
Problem
Tetsuo HattorilYoshihide KoyamaYoshiro ImatyYo Horikawa?Hiromichi Kawano
(*kagawa UniversityNTT advanced technology Company Ltd, Japan

16:10-17:400S2ntelligence Control System and Artificial Lif6)
Chair: Kuo-Hsien HsigFar East University, Taiwan)
CoChar: KuoLan SyNational Yunlin University of Science & Technql@giyvan)

0s21 Modified Quantum Particle Swarm Optimization for Chaos Synchronization
Chingl Lee ChiaNan KgNan Kai University dfechnologyTaiwarn)

0S22 A Simulation Model of Hall Sensor Misalignment in BLDC Motors
ChungWen HungChuLin Hsu
(National Yunlin University of Science & Technqgl@giwan)

0S23 Using MultiTarget Tracking and Identification TLD AlgorithmIfdelligent Mobile
Robot
Jr Hung Guo, Kuddsien HsigKuoLan Su
(National Yunlin University of Science & Technqgl@giwan)

OS24 Handheld Mobile Devices for Remote Monitoring of Factory
BingGang, Jhong, Jig®ing, HuMei-Yung, Chen
(NationalTaiwan NormaUniversity,Taiwan)
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0S25

0S26

Task Assignment and Checking Process for Pattern Reformation on a Square Grid
Plane

KuoHsien Hsig BoYi L3, KueLan St(*FarEast UniversityNational Yunlin
University of Science & Technology, Taiwan)

The Design of a Multifunctional Acousiptical Device With a Mobile Power
Pack
YiYu Lu, WesBin Lin, Zhenlying Li (FaEast University, Taiwan)

Room B3

9:10-10:25GS8Roboticy (5)
Chair JuJdang Le€¢KAIST, South Korea)

GS81

GS82

GS8&3

GS&4

GS85

VisualservoControl of DOF Robot Manipulator for Sorting Moving objects
Longtan WangSeonwoo Kim,HyunWook HaJangMyung Lee
(Pusan National Universjtgouth Korea

Selfidentification of Mental State and Selbntrol through Indirect Biofeedback
-Indirect Representation and Placebo Effect
Madoka Takahara, Ivan Tanev, Katsunori Shimohara (Doshisha University, Japan)

Construction of a sense of force feedback and vision for toijects: Recreate the respon
and a sense of force of objects
Yusei Ishii, Eiji HayagHhlyusyu Institute of Technology, Japan

Dynamic Behavior Selection Model based on EmotiontdsSitar Conbé robot
Wisanu Jitviriya, Jiraphan Inthiaiji Hayashi (Kyushu Institute of Technology, Japan)

Consideration on a Crawler Robot with Six Legs
Toyomi Fujita, Taiga Sasaki (Tohoku Institute of Technology, Japan)

14:20-15:50 OSXArtificial Life and Quality Erhancement of Life (6)
Chair: Shang-Hui Li (Far East University, Taiwan)
CoChar: Sheu-Der Wu (Cheng Shiu University, Taiwan)

Oos1u

OS12

0S13

The development of new products of pineapple cheesecakes
Sheu-Der Wu?, Hung-Wen Sif (*Cheng Shiu Uriversity, 2Far East University, Taiwan)

The study on ballroom service quality to affect customer satisfaction
HsiuMin Lin, Yang WiJeiFu Ho(Far East Uniersity, Taiwan)

¢KS NBfFidA2yaKALl 0Sid6SS yorkSxluehk #né jStSirvevens
with the contribution to their companiesFor the micro food service industry

HsiuChen ChunlgChiouLan Chieh LungChi Ts&{*Tainan University of Technolagy
2SouthernTaivan University ofScience andechnologyTaiwan)
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0S¥ [ 2y adzySNQRa | OO0S LI I-piréspplaij@n ad ék@nplgy S 6  LINR Rd
Shang-Hui Li, Jei-Fu Ho(Far East Uniwersity, Taiwan)

0OS15 Development of an innovativedesignprocessfor green products
Ming-ChiehWang (Far East Uniersity, Taiwan)

0OS16 Research on Nail Art 3D design with Different MateridlSCase Study of the Tang Dyne
Style
Mei-¥in Lee, Kung\u Liu, Sh-Je Guan, Ji-Fu Ho(Far East Uniersity, Taiwan, ROC)

16:1017:25GS1 Neuromorphi&/stems(5)
Chair Tadashi Kond@Tokushima University, Japan)

GS11 Compensating Temperatui@ependent Characteristics of a SubthreshdldSFET Analo
Silicon Neuron
Ethan Green, Takashi Kohno (The University of Tokyo, Japan)

GS®2 Medical image analysis of brainrXy CT images ljeep GMDHype neural network
Tadashi Kondo, Junji Uerghoichiro Takao (Tokushima Universigpa

GS13 Medical image diagnosis of lung cancer by deep feedback GWfigHheural network
Tadashi Kondo, Junji Uerghoichiro Takao (Tokushima Universigpa

GSi4 Feature Linking by Synchronized Response in Chaotic Cellar Neural Network
for Visual Stimulus of Moving Objects
Akihiro YamaguchiSatoshi ArakarteMasao Kub®(* Fukuoka Institute of Technology,
2National Defense Academy of Japaapan)

GS15 An FPG#ased cortical and thalamic silicon neuronal network.
Takuya NanamiTakashi Kohno (The University of Tokyo, Japan)

Room B4
9:10-10:25GS10 Poster Sessiory (

GSlel !yl feaAra 27F t2ad3INI RdzZ (O Bas&d od MnedReH@Siondw
Dummy Variables
Ning Xiaojun, Huang Ruocheng, Liang Xiaoyi, Ai Dongmei
(University of Science ari@chnolog\Beijing P.R. China

GS1@  Clinical Evaluation of URystem 2 for Recovery of Motor Function of Plegic Upp#r after
Stroke
Hirofumi TanabeMasahiro Mitsukang?Norihiro Toya?Ryosuke TakeicHiHitomi Hattori,
2Yoshifumi Morita2Yoshiaki TakagiNorio Hasegawa$honan University of Medical
Sciences’Nagoya Institute of Technologiganyo Machin&Vorks, Ltd., Japan)
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GS1a&

GS1e4

GS1&b

Knee Android Model Reproducing InterBaternal Rotation with Screldome Movement
of Human Knee

Daichi Yamauchi, Sho Takei, Noritaka Sato, Yoshifumi Morita

(Nagoya Institute of Technology, Japan)

Wood SpecieRecognition System based on Improved Basic Grey Level Aura Matrix g
feature extractor

la2 KR LT QF I $Anis Skalwa Mokd IKaX®&diNorrima Mokhtar 2Rubiyah Yusol

(*University of Malaya?Universiti Teknologi Malaysia, Malaysia)

9@ fdzt A2y GKS tSNF2NXIYyOS 2F || bSg vd
Yasameen Kamil N., D. Hazry, Khairunizam Wan, Zuradzman M.Razlan
(University Malaysia perlis, Malaysia)

14:20-15:500S3Construction Engineering and Management (6)
Chair: YanChyuan ShiagChung Hua University, Taiwan
CoChar: YiYin Tsa{Chung Hua University, Taiwan

0OS31

0S32

0S33

0S4

0S35

0S36

Discussion on Factors Influencing the Performance of Hospital Renovation
Engineering Taking one Medical Center in Taiwan as Example
WenLungLin, YarChyuan Shiau, Tir@hi LgiChenChung Liu

(Chung Hua University, Taiwan

Discussion on Land Expropriation Compensation System
HungChi Liu, Yahyuan Shiau, Y&han HuangCherChung Liu
(Chung Hua University, Taiwan

Studyon User Satisfaction of Pick Areas for Elementary Sohtsisig Nanyang
Elementary School in Taichung City as Example

ChurFeng Chang, Ydhyuan ShigikuanYin Chen

(Chung Hua University, Taiwan

Study on User Satisfaction in Sport Saeilities for Senior Students of Elementary
Schools in Taichung City
PetiLing Lin, Yafhyuan ShialingLin ChangChung Hua University, Taiwan

The Establishment of the Sustainability Performance Indicators for Wefewldgical Project:
Usirg Construction Inspection Phase as Example

ChingMei Miao, YarChyuan Shiau, Ch&hung LipdenKuo Chang

(Chung Hua University, Taiwan

Development of Type Control Guidelines for the Old Town DistHsirghuCity
Y+Yin Tsa{Chung HudJniversity Taiwar)
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16:1018:10GS4 MicreMachine(4) + GS9 Robotic# (4)
GS4Micro-Machine (4)
Chair:JangMyung LegPusan National University, South Korea)

GS41

GS42

GS43

GS44

Applying Fuzzy Sliding Mode Control on Electrowetting on Dielectric System
IArsitBoonyaprapasoryfThavida ManeewarfEakkachai Pengwang@hulatiomkloa Royal
Military Academy?Y Ay 3 a2y 3| dziQa ! yAGSNEAGE 2F ¢

Development of Micré®?ermanent Magnet Synchronous Reluctance Generator for TPV
SmartRobots

IChunChieh Chang,ChengTang PantShaeYu WangtAn-Yun YangGu-Xuan Lin,

2Roger Chenglung Le€TingHung ChungYuJen Wang

(*National Sun Yaten University?Naroller Electronicslaiwan)

Study of MicreFluxSwitchingPermanentMagnet Generator for TPMS on Smart Robots
IAnYun Yang, ChengTang PanShaeYu Wang!ChunrChieh ChangGu-Xuan Lin,
2Roger Chenglung LegingHung ChundiYuJen Wang

(*National Sun Yaten University?Naroller Electronics, Taiwan)

MEMSMicrorobot Controlled by Mounted Neural Networks IC with Two Types Actuatc
Kei lwata, Hirozumi Oku, Yuki Okane, Yohei Asano, Masaki Tatani, Yuki Ishihara, KazL
Satohiro Chiba, Satoko Ono, Mizuki Abe, Minami Takato, Ken Saito, Fumio Uchikoba
(Nihon University, Japan)

GS9Roboticdi (4)
Chair. Arsit BoonyaprapasortiChulachomklao Royal Military Academy, Thailand)

GSa1

GS92

GS83

GSH

Social Expression of Pet Robot Basedrtficial Consciousness and Biologically Inspired
line Topological Method
Sakmongkon Chumkamon, Eiji Hayashi (Kyushu Institute of Technology, Japan)

Anthropomorphic robot modelling with virtual height inverted pendulum approach in
Simulinkstep length and period influence on walking stability
Ramil Khusainov, llya Afanasyevgeni Magidinnopolis University, Russia)

A low cost genetic algorithm based control scheme for wheelchair control in hospital
environment

Karam Dad Kallu, Miammad Jawad Khan, Wang Jie, Min Cheel

(Pusan National University, South Korea)

Simultaneous Localization and Mapping (SLAM) algorithm base on EKF and SPKF.
Zolghadr Javad, Yuanli Cai ,Yekkehfallah Majidk QI y WA | 2RIR Ghilla | Y A
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January 30 $aturday)

08:50Regstration

RoomB2

09:10-10:40GS2 PatterrRecognition &ImageProcessing(6)
Chair. Toyomi Fujita(Tohoku Institute of Technology, Japan)

GSs21 An accurate method for the extraction of structured light stripe
JiwuWand, Yaodond_t, Zhijing Jiah Sugisaka Masanéri
(*Beijing Jiaotong Universitl,R Chim) (Alife Robotics Corporation Ltdapan)

GS22 Feature Acquisition From Facial Expression Image Using Convolutional Neural Netwc
Taiki Nishime, SatosBndo, Koji Yamada, Naruaki Toma, Yuhei Akamine
(University of The Ryukgulapai

GS23 Estimating Age on Twitter Using S&thining Sem&upervised SVM
Tatsuyukijl, Satoshi Bdo, Koji damada Naruaki ®ma, Yuhei Kamine
(University of The Ryukguwapan

GS24 Interactive musical editing system to support human errors and offer personal prefel
for an automatic piano
Kenji Tsunenari, Eiji HayagKiyushu Institute of Technology, Japan)

GS25 Geometric parameters measurement of wheel tréaded on line structured ligh
Jiwu Wang Zhijing Jiah Yaodond.it, Chao Yanlg Sugisaka Masanéri
(*Beijing Jiaotong Universit, R. Ching (°Alife Robotics Corporation Ltdapan)

GS26 Study on the ORB algorithm in the application of MonocsilakM
Jwu Wang, Shunkai ZherlgMasanori Sugisaka
(*Beijing Jiaotong UniversityR. Chiny (*ALife Robotics Corporation Ltthpan)

11:0011:40
Chair: Yingmin JigBeihang Univesty, P. R. China

Invited Speech(1S2 Affective Human Computémteraction
Kaoru Sum{Future University Hakodate, Japan)

13:0014:00
Plenary SpeeckPS2 A Study on Differential Evolution Using BetaCOR,,d&hd TPBO
SoYoun ParkJuJang Le€KAISTSouthKoreg

14:20-15:50 OS8 Image, Circuit and Contr(8)
Chair: Fengzhi DafTianjin University of Science and Technol&gR.China)
CoChair: Hongyan Ji@ianjin University of Science and Technol&g® China)
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os &l Image Encryption Implementation Based on fractiesrdler Chen System
Hongyan Jia, Qingh&®ang(Tianjin University of Science and Technol®&jy,China)

0S8  Mobile Camera based Motion Segmentation by Image Resizing
Chunyu Y(Syracuse University, USA)

0OS 8  Synchronization of the fractionatder permanent magnet synchronous motor
XueWei, Li XugTianjin University of Science and Technol&gy,China)

0S8 !yl ft23 [/ ANDdAG LYLX SYSyidlGA2y YR Cdz f
Hong Niu, Dongchen Tan, Yongjun Wu
(Tianjin University of Scienemd TechnologyP.R China)

0S8-5  Research on visualizational rescue robot
YuanLi Yue, Fengzhi Dai, Qijia Kang, Pengfei Xie
(Tianjin University of Science and Technol&Jy,China)

OS 8  Development of training instrument for upper limb muscle rehabilitation
Qijia Kang, Fengzbai, Yuanli Yue, Bo Liu, Hongtao Zhang
(Tianjin University of Science and Technol&Jy,China)

Room B3

09:10-10:40GY Robotics (6)
Chair. A. YamaguchiFukuoka Institute of Technology, Japan)

GS#A

GS72

GS73

GS74

Haptic system with fuzzy controller for extendemtrol of Teleoperation mine detector
wheeled robots

Yekkehfallah MajidGuao Yang, Yuanli Cai, Naebi Ahmad, Zolghadr Javad

(Xi'an jiaotong university, P.BRhing

Effect of System Parameters and Controlled Torque on the DynarRiggd#flexible Robotic
Manipulator
Sachindra Mahto (North Eastern Regional Institute of Science & Technology, India)

Modeling of Mobile Manipulatoand Adaptive Supéefwisting Backstepping Control
Seong Ik Han, Hyunuk Ha, Jangmyung Lee
(PusanNational UniversitySouth Korepa

Selftuned Local Feedback Gain Based Decentralized Fault Tolerant Control of
Reconfigurable Manipulators

Bo Zhaé, Bo Dong Yan I3 Fumitoshi Matsund, Yuanchun Ei

(*Chinese Academy of Scienc&hangchun University of TechnologyR. China
(®Kyoto University, Japan)
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GS75 Study on Decentralized Integral Nested Sliding Mode Control for Constrained Reconfi
Manipulator with Harmonic Drive Transmission
Bo Dong, Zeyu Donty Bo Zha§ Yan |, Fumitoshi Matsung Yuanchun Ei
(*Changchun University of Technolo@hinese Academy of Sciences, P.R. China),
(®Kyoto University, Japan)

GS76 A Number of Mobile Manipulator Control for Moving Object by using Cooperative Cor
DeokSuKim DongEon Kim, Seonlk Han, JaniylyunglLee
(Pusan National Universjtgouth Korea

14:2015:500S6Intelligent Control (6)
Chair:Yingmin JigBeihang Universityy. RChina)
CoChair:Weicun Zhag (University of Science and TechnoldgyR China)

0Ss61 Adaptive Control of DiscrefEme Systems Using Multiple Fixed and One Ada|
Identification Models
Zhang Yuzhemi QingZhang Weicun
(University of Science and Technology Beijihdr China)

0S62 Adaptive Polynomial Regression and Its Applications to Gene Selection of Rat Liver
Regeneration
Juntao Li, Yimin Cadiaoyu WangCunshuan X(Henan Normal University, P&hing

0S63 Adaptive Consensus via Dynamic Output Feedback for Ligsohitaear MultiAgent
Systems
Lin LjHeyang Wang (University of Shanghai for Science and TechraR&hing

0Ss64 Iterative Learning based Thrust Ripple Suppression for PMLSM
Caixia Gad-uzhong Wang, Ziyi Rdenan Polytechnic Universif§.R.China)

0OS65  Adaptive Sliding Mode Control for A®F Magnetic Levitation System
with Uncertain Parameters
Meng DuanYingmin Jia (Beihang University, ERna)

0S66 Undershoot Reduction in Discreiene ADRC of NMP Plant by Parameters Optimizatior
Tong WuWeicun ZhangUniversityof Science and TechnoloBgijing P.R.Ching

16:1017:100S 12Advanced Resarch on Computer Science and Information Processing (4)
Chair:Takao Ito Hiroshima University, Japan)
CoChar: Sakamoto Makoto niversity of Miyazaki, Japan)

0S121 Development of a Tool to Keep Consistency between a Model and a Source Code in .
Development Using MDA.
Yuuki Kikkawia Tetsuro KatayantaYoshihiro Kita Hisaaki YamabaKentaro Aburadband
Naonobu Okazak{*University of Miyazak?Tokyo University of Technologyita National
College of Technology, Japan
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0OS12 Necessary spaces for sewgay fourdimensional Turing machines to simulate four
dimensional onenarker automata
Makoto Nagatomé, Shinnosuk&’and, Makoto Sakamoth Satoshi Ikeda Takao It8,
Tsutomu It8, Yasuo UchidaTsunehiro Yoshinatjaand Hiroshi Furutahi
(*University of MiyazaKiHiroshima UniversitylUbe National College of Technology,
“Tokuyama College of Technology, Jgpan

0S123  Analysis for 4x12 board of Othello
Yuki Takeshita Satoshi Ikeda Makoto Sakamoth Takao I1td
(*Miyazaki UniversityHiroshima University, Japan)

0S124 A space lowebound technique for foudimensional alternating Turing machines
Makoto Nagatomd, Shinnosuke YahoMakoto Sakamoth Satoshi Ikeda Takao I8,
Tsutomu It8, Yasuo UchidaTsunehiro Yoshinatjaand Hiroshi Furutahi
(*University of MiyazakfHiroshima UniversityUbe National College of Technology,
“Tokuyama College @kchnology, Japan

RoomB4

9:10-10:400% Advanced Gatrol Systems (6)

Chair:Yingmin JigBeihang University.R. China

CoChair:Fuzhong WangHenan Polytechnic University, P.R. China

0S51 Socialized MuliAgent System Rendezvous via Networkseaifvorks
Yunzhong SONG@iyi FU, Fuzhong WANKBenanPolytechnic University.RChina)

0S52 Global sensor selection for maneuvering target tracking in clutter
Wenling LiYingmin Jia (Beihang University, P.R. China.)

0S53 Attitude/PositionEstimation of RigiBody using Inertial and Vision Sensors
Shihao Sunyingmin Jia (Beihang University, ERina)

0S54 Modeling and Control of a Suspended Gravity Compensation System with thEI&iditk
Coupling
Jiao Jia, Yingmin JBhihao SufBeihang Universityg.R China)

0S55 Trajectory Tracking Control for Omnidirectional Mobile Robots with Input Constraints
Wenhao ZhengYingmin Jia (Beihang University, ERina)

0S56 Parameters Tuning Approach for Prescribed Performance FuBetsma Active Disturbanc
Rejection Control
Wei Wei, Bo Liang, Weijun @eijing Technology and Business UniverBifg,China)
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14:2015:35 GS5 MultiAgent Systemst Visualization(2) +GS6 Intelligent Controk System
Cybernetics (3)

GSHVluUlti-Agent Systems & Visualization (2)

Chair: Shingo Mabu'Yamaguchi University, Japan)

GS5l Moving Robots Lies and Their Minds with Degree of Confidence in a Decentralized
Autonomous FMS
Shizuka Tanaka, Hidehiko Yamamadtakayoshi Yamada (Gifu University, Japan)

GS52 Conquest Oriented Robot Knowing Its Own Availability
Sho Yamauchi, Keiji Suzuki (Future University Hakodate, Japan)

GS6 Intelligent Control & System Cybernetics (3)
Char: Min Cheol leg(Pusan National University, South Korea)

GSe1 A Consideration on Feature Extraction for Operation Skill Based on Control Engineer
Approach
Kazushige KoiwAiLiao Yantalp Toru Yamamotp Takao Nanj Yoichiro Yamazaki
YoshiakFujimotc
(*Hiroshima UniversityKOBELCQof@struction Machinery CO., LTDapan)

GSe2 Design of a Dat®riven Control System for a Hydraulic Excavator
Takuya Kinoshitayasuhito Oshima@Kazushige KoiwdiToru YamamotdTakao Nanjo,
2Yoichiro Yamazakiyoshiaki Fujimoto
(*Hiroshima UniversityyKOBELCO Construction Machinery CO., LTD, Japan)

GS63 An Optimization of SpatiBpectral Filter Bank Design for EEG Signal Classification
Masanao Obayashi, Takuya Geshi, Takashi Kuremoto, Shingo Mabu
(Yamaguchuniversity, Japan)

16:10-16:550S8 Image, Circuit andontrol (3)
Chair: Fengzhi DafTianjin University of Science and Technol&gg China)
CoChair: Hongyan Ji@ianjin University of Science and Technol&gg China)

OS 8  Design and Analo@ircuit Implementation of a Dynamic Feedback Control System Bas
RLC Series Circuit

HongNiu, YongjunMu, Dongchen TaTianjin University of Science & Technoldg® China)

0S8  Maximal power point tracking technology for the solar photovoltaic battery based on
model predictive control
Xia Zhao, Huailin Zhg8hanghai Institute of TechnologyR China)

OS &  Analysis and unidirectionally coupled synchronization of a rtweegitic system
Li Xue, Xue W¢Tianjin University of Science and Technol&gy,China)
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January 31 (Sunday)

8:50- Registration

Room B3

9:109:55 0OS10 Reality Mining (3)
Chair: Masao KUBMational Defense Academy of Japan, Japan)
CoChair:Saorilwanaga(Japan Coast Guard Academy, Japan

0301 Fast collective photographic subject detection without pixels by an assumption about
and its elevation angle
Sora Tanioka, Masao Kubo, Hiroshi $itational Defense Academy of Japdapan)

0S162 Evaluation of a safety map generated from a collection of difference of Individuals
Masao Kubo, Dang Vi€hau, Hiroshi Sato, Akira Namatame
(National Defense Academy of Japdapan)

0S163 Endeavor to adopt GIS data on evacuation decision makaugl
1Saori Iwanag&Akira Namatame
(3Japan Coast Guard Acadefational Defense Acadenay JapanJapah

10:10-11:10 OS13 Automatic GeneratiorGreation, and Production of Narrative Conten(4)
Chair. Takashi Ogatélwate Prefectural University, Japan)
CoChar: Yoji KawamurdKinki University, Japan)

0OS131 Automatic Generation, Creativity, and Production of Narrative Contents
Takashi Ogata (lwate Prefectural University, Japan

0S132 A Design Plan of a Gargstem including an Automatic Narrative Generation Mechani
The Entire Structure and the World Settings
Jumpei Ono, Takashi Ogata (Iwate Prefectural University, Japan)

0S133 A Way for using the Verb Conceptual Dictionary in an Integrated Narf@éreration
System: Focusing on the use ofdCourrence Information on the Verb Concepts
Takashi Ogata, Jumpei Ono (lwate Prefectural University, Japan)

0S12# A Viewing Experiment on the Effects of Advertising Story
Yoji Kawamura (Kinki University, Japa

13:0014:30 GS3 Reinforcement Learning Systems & Genetic Prograing
Chair:Kunikazu KobayaslfiAichi Prefectural University, Japan)

GSz1 Examination of Robotic Aerospace Engines Maintenance Supported by Augmented F
through Cloudvanufacturing
Mosab Alrashed, Yaser Yadekar, John Ahmet Erkoyuncu, Yifan Zhao (Cranfield Unive
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GS32 Unit Layout Design Supporting System of Cell Assembly MachineUsing Two Robots |
Reinforcement Learning
Yusaku lkai, Hidehiko Yamamgtakayoshi Yamada (Gifu University, Japan)

GS33 Virtual Input Parts Decision System of-$3tiop Production Line by using GA with ON / C
Gene
Junji Ito, Hidehiko Yamamat®akayoshi Yamada (Gifu University, Japan)

GS34  An Evolutionary Algorithm fdviaking Decision Graphs for Classification Problen
Shingo Mabu, Masanao ObayasFikashi Kuremoto (Yamaguchi University, Japan

GS35 Improvement of Computational Efficiency of UPF by Automatic Adjustment of the Nun
Particles
Kenta Hidaka, TakusuzukiKunikazu Kobayashi (Aichi Prefectural University, Japan)

GS36 Multi Objective Evolutionary Algorithms for Association Rule Mining: Advances and
Challenges
Aswini Kumar Patra (North Eastern Regional Institute of Science & Technology, India)

RoomB4

9:10-9:55 OS9Modern Approaches of MOT and Corporated@egy (3)
Chair:Takao Ito(Hiroshima University, Japan)
CoChair: Seigo Matsun(National Instiute of Technology, Ube Collegiapan

0Ss91 A Study on the Structural Hole of Patent Appli¢éeitwork in R&D Management
lori Nakaokd Yousin PafkYunju Chenr (National Institute of Technology, Ube College,
2Prefectural University of Hiroshim#ghiga University, Japan

0S92 The TCIRBV framework for information systems outsourckappirical testing using
survey data in Japan
1Seigo Matsunp?Tsutomu Itg *Yasuo Uchid&Yoshiki Mikami*Takao Ito
(*National Institute of Technology, Ube Colleti¢ino Motors, Ltd.>Nagaoka University of
Technology;Hiroshima University, Japan)

0S93 Momentum and its Implications in Corporate Management
Tsutomu Itd, Takao Ité, Rajiv Meht3 Sakamoto Makoth Katsuhiko Takahashi
Katsumi Morikaw&*Hiroshima UniversityMiyazaki University, Japa(fNew Jersg
Institute of Technology, USA)

10:10-11:25 OS7Amage Analysis and Content Security (5)
Chair Yasunari YoshitomKyoto Prefectural University, Japan
CoChair: Masayoshi Tabug&yoto Prefectural University, Japan
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0S71 A Method for Secure Communication Usarigiscrete Wavelet Transform f6ound Data
Yuji Tsudg Kouhei Nishimufa Haruka OyaiZuYasunari YoshitorhiTaro Asadg
MasayoshiTabusé (*SoftwareService|nc.,’Kyoto Prefectural UniversityiNHK Media
Technology, Inc., Japan)

0S72 AnAuthentication Method Using a Discrete Wavelet Transform feeeaptured Video
Ren Fujii, Yasunari Yoshitomi, Taro Asiktissayoshi Tabuse
(Kyoto Prefectural Universityapan)

0S73 A System for Facial Expression Analysis of a Person While UsinghGdeo
Taro Asada, Yasunari Yoshitomi, Ryota Kato, Masayoshi Tabuse, Jin Narumoto
(KyotoPrefectural University, Japan

OS74 Emotion Recognition of a Speaker Using Facial Expression Intensity of Thermal Image an«
Utterance Time
Yuuki Okj Yasunar¥oshitomi, Taro Asada Masayoshi Tabuse
(*NTTDATA Financial Solutions CéKyoto Prefectural University, Japan)

0s7-5 Estimation of Learners' Subjective Difficulty-irearning Using Thermal Image Processing
Yuki YoshimitsiMasayoshi Tabusiyoto Prefectural University, Jagan

PS abstracts

PS1 Disrupting thelndustry with Play
Henrik Hautop LundTechnical University of DenmarBenmarf

Decades of research into intelligent, playful technology andftisadly marmachine
interfaces hagprovided important insight into the creation of robotic systems
intelligent interactive systems which are much more-trgamdly, safer and cheape
than what appeared possible merely a decade or two ago. This is signifi
disrupting the industrin several market sectors. This paper describes the compc
of the playware and embodied artificial intelligence research that has led to disr
in the industrial robotics sector, and which points to the next disruption of the |
care sector. Tik includes playful robotics, LEGO robots for kids, minimal rol
systems, usdriendly, behavioibased, biomimetic, modular robotics and intellig
systems. The insight into these components and the use in synthesis for de
robots and intelligerdystems allows anybody, anywhere, anytime to use these sys
providing an unforeseen flexibility into the sectors, which become disrupted with
systems.

PS2A Study on Differential Evolution Using BetaCOBL, B°R, and TPBO
So-Youn ParkJuJangLee (KAIST, SouthKoreg

New parameters are defined to use a beta distribution without limitation and tw
utilizations to control the search magnitude afttice algorithm are proposed: one f
adding randomness to OBBetaCOBL)and the other for individual distributier
oriented reproductiofB°R). BetaCOBL and R are developed into DE embeddil
BetaCOBL (BetaCODE) and twphase BR optimization (TPBO) respectively. Tk
proposed algorithms are tested on various test functiahsiverreal world application:
and compared with other algorithms with respect to the performance criteria
results indicate that the proposed algorithms outperform or perform comparativ
the comparison group especially in terms of solution acygwaad reliability.
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IS abstracts

IS1 Redefining robot based technologies for elderly people assistance: a survey.
Luigi Pagliarini'? Henrik Hautop Lund
(! Technical University of Denmark, Denmafldcademy of Fine Arts of Macerata, Italy

We analyse the state of the art of Hiech and robot based technologies in terms o
Assistive Technology for all patients and, in particular, elderly people assistanc
and everyday activities aid. By focusing on different aspects and characteristic
(such as playfulness invasivenesslearning-speed efficiency, short and long-term
effect active vs. passive, ejave show the most important existing examples, anc i
highlight all the factors that might help researchers when developing technologie §
for elderly care. Decades of research have not yet declared what the optimal HI §
is, in such context. Since there is an urgent need to clarify how variol P
technologies can be a goal or an approach for preventive, rehabilitative ar
assistive interaction, we try to m&e a first step towards a redefinition of Robotics
Assistive Technology.

IS2 Affective Human Computer Interaction
Kaoru Sumi(Future University Hakodatdapan)

This talk introduces a study of spoken dialogue agent systems using em
expressionsas affective human computer interaction. The paper describe
experiment investigating the effect that the expression and words of the agent ¢
people, introduces a spoken agent for customer services using expressive
expressions and a spokagent for mental care using expressive facial expression:
positive psychology as application systems for affective human computer intere
and presents a discussion and a conclusion.

OS abstracts
OSl1Artificial Lifeand Quality Enhancement of Life (6)

0S1-1 The development of new products of pineapple cheesecakes
Sheu-Der Wu?, Hung-Wen Si? (*Cheng Shiu University, 2Far East University, Taiwan)

We arein view of the product pineapple cheesecakes newly developed for this st
the questionnaire answers proposed by consumers after sensory evaluations 1
most popular flavor with 2% recipe proportion of pineapple chops add
Furthermore, after pineapples are added into cheesecakes, a newdkmeanergeih
cheesecakes yadauces the oily taste without sacrificing its original flavor and nutr
value. In the experiment of formal sensory evaluation, genders, ages, occug
incomes and purchase intention are served as factors to analyze consumers' pr
to pineapplecheesecakes. Research results after investigation finds the str |3 i
acceptability is the samples of pineapple cheesecakes add&¥ %iftineapple chops
The least acceptability happens to the samples of pineapple cheesecakes adi
27%pineapplgams. After analysis, it is found the overall acceptability is higtthmi
purchase intentiofis low revealinga higher preferenceo cheesecakes added wi
pineapple chops.

©ICAROB 2016
-31-



The 2016 International Conference on Artificial Life and Robotics (ICAROB 2016), Okinawa Convention Center, Okinawa,
Japan, January 231, 2016

0S1-2 The study on ballroom service quality to affect customesatisfaction
Hsiu-Min Lin , Yang Wy JeiFu Ho(Far East University, Taiwan)

For hoteliers, customer expectaticarsd the real performance of service proba

existed in perceptive variance between the emphasized details and satisfau

bring aboutthe gaps of service qualityAs such, it naturally caused custon

unsatisfied with service quality to lose their patronage. As it is found

research results, service quality exerted positive influence on demogi

variables.If it was available tamprove the service quality and the expectati

to customer satisfaction, then it was naturally available to enhance the re

purchase intention of customers. In 10 dimensions cited in this resedteh

researching analysis, "tangibles" wesisfied by customers the most. If provid: s
could keep the satisfaction always, then it was naturally available to enhan = =
first image in customers' mind. Additionally, "external response" scored the | .= |

and provides should improve their own seeviguality by focusing on the par | = | K
highly emphasized by customers. Furthermore, more emphasis should be = ‘
on the opinions of customers to win their trust and avoid external complaint Ic

by customers without losing the source of customers. Thellexcy or inferiority

of service quality would directly affect customer satisfaction. If providers \

planning for sustainable business management, excellent service qualit

imperatively required. As such, it was just available to win the trust -

customers under the fiercely competitive business climate with the go

sustainable business management achievable.

0OS1:3The relationship between employeesd perso
involvement with the contribution to their companiesi For the micro food service
industry
Hsiux-Chen Chung ChiowLan Chien, Lung-Chi Tsaf
(*Tainan University of TechnologySoutherrilaiwanUniversity of Science andechnology, Taiwan)

We The purpose of the study is to discover the influémeet ween t he
whom who works in the micro food industry) personality, work values and
involvement to the contribution and dedication. Research sample focus on the
bar in night market, bakery Isyees or evmners }
from Taizhong, Changhua, Yunlin, Jiayi and Tainan cities. We send 450 question ||
the effective questionnaires are 333, and the percentage of effective retrieve
questionnaire is 87.63%. After using reliability analysis, colimanalysis, onavay Isklavolremen
analysis of variance (ANOVA), independent, work values and personality can fo
prediction the employeeds contribut
find out that job involvement has a very clear effects betweahk walues and jok
contribution.
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OSI4Consumer 6s accept anpireapplojanabexample w product
Shang-Hui Li, Jei-Fu Ho (Far East University, Taiwan)

Based on the health and environmental consideratiomssumerspaid their
more attention to the pursuit of natural ingrediein other wordsa safeand
non-toxic dietis the basc consideation for the consumersvore consumers
pay more attention on natural foods; they gradually change their eating h

In recent years, many &al safety events such as tainted milk, clenbute | e — e, ‘
poison starch, plasticizers etc. have been reported. Consumers tend 1 I

natural foods, less chemical additives and security food as the primary cot ’ T ‘
This study attempts to take the natural pineapjplm as the major structur: I

And try to add dates and plum into pineapple jam instead of any artif ‘ S—— ‘
additives, and enhance the taste level. Meanwhile, diffeflavtors could I '

derive from the natural products according to the pineapple jam proportic | Data Amlysi |
different formulations. The study expects to be able to create the pineappl |

which is not the same as made by the market prodi¢isstudy selected 15( | Resits miDrasion |
consumer®f Tainan aredo be tested opreferences of sensory evaluatiamd Chart 1. BineppleJam ot lovelt

SPSS 12.0 statiical softwarewas used as the daamalysisof the autcomes of
the study. The resufoundamondl23 valid questionnaire§ he original favor
pineappldam inits appearance, aroma, stiffness, acidity, sweetaadsverall
acceptabilitycan be acceptetty most consumersnd there are significan
differences with other productsConsumer also showed their stronge:
willingness to buythe original favor pineapple jamandthere are significan
differences with other products.

0OS1-5 Development of an innovative design processfor green products
Ming-ChiehWang (Far East Uniwersity, Taiwan)

We are Under the growing trend of environmental protectiorany differenteco

design methods have been propgosadhe same timeahere are many TRIZ tool
usedto support these processda thisstudy we proposed aimnovative design
process for green produciEhis process inaldesthree frameworksollaborative
design innovative desigrenvironment, and the greeproductdesign system
Collaborative desigrframeworkaims toassistthe desiger and their upstrean
and downstream partners tcombine their ideas b SCW tools. Thennovative |===e[ .. o
designenvironmentincludesdata layer, information layer, and knowledge lay —
analyzel through thedata exchangeinformation sharing and decisiomaking

during the design process. Thgeen product design system was consists of
problem analysis, problem solving, and solution evaluatised to assist th
design process witbollaborativecoordinationand informaton recording This

constructintegrating the desigiteas knowledgeexchangeproblem solvingand

feedbackfor the greerproductdesignprocess

g

0w
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0S1-6 Research on Nail Art 3D Design with Different Materials
-- A Case Study of the Tandynasty Style
Mei-Yin Lee, Kung-Yu Liu, Sih-Jie Guan and Jei-Fu Ho (Far East Uniwersity, Taiwan, ROC)

Women in Tang Dynasty, China (618 A:807 A.D.) had concerned with beauty. Th
had painted color in their nails in addition to emphasis on clothingrand e u p .

costumes had blended the diverse characteristics of northern ethnic groups. Mei
a variety of engineering methods had been used such as embroidery, painting,
wearing gems and gemstones. Floral patterns had been appearge mulabers in
clothing, accessories and poetry. This study has tried to build the Tang D
decorative palntmg technlque or way of painting reappeared on modern nail art

documents and experimenting many comb|nat|ons of different materials, st
sculpture, supeight clay, foam paper, popsicle sticks, and Styrofoam, many-h &
made stereoscopic flowers, such as peony, rose, plum etc., with painting hav
made. Hence different from the past nail art, beautiful pieces of finger nail wit
mood of Tang Dynasty poetry are presented. Furthermore, this study has inves
whether the stereoscopic nail art design with different materials could be pramc
the daily nail decoration to enhance the quality of life.

OS2Intelligence Control System and Atrtificial Life (6)
0S2-1 Modified Quantum Particle Swarm Optimization for Chaos Synchronization
Chingl Leg, ChiaNan Ko(Nan Kai University offechnology Taiwan)

In this study, amodified quantumbehaved particle swarm optimizatiomM QPSO)
based on hybrid evolution (HEEQPSO) approach is proposedstmchronie chaotic
systems, in which the proposed MBRPSO algorithm combines the conceptions
genetic algorithm (GA) and adaptive annealing learning algoritiitin the MQPSO
algorithmto search optimal solution&imulation resultsre illustrated toverify the
performancef chaos synchronization usingthroposed HEQPSO approach. Fror
thenumerical simulations and comparisons with other extant evolutionary meih
chaoticsystens, the validity and superiority of the HEQP SO approach are verifiec

XD

0S2-2 A Simulation Model of Hall Sensor Misalignment in BLDC Motors
ChungWen Hung ChuLin Hsu
(National Yunlin University of Science & Technolgdaiwan)

A simulation model of Hall sensor misalignment in BLDC motors is proposed ir
paper. The Hall sensor jpularly used in brushless DC motor to decide commt
and rotational speed. However, the accuracy of Hall sensor position is limited ir _
of BLDC motors, and it is lack of suitable simulation model for Hall Sensor installi =
misalignment. The detai of simulation model are discussed in this paper,
simulation results are also provided to show the model workable.
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0S2-3 Using Multi-Target Tracking and Identification TLD Algorithm for Intelligent

Mobile Robot
Jr HungGuo, KuaHsien HsiaKuo-Lan Su

(National Yunlin University of Science & Technolggyaiwan)

Image algorithms used herein are Trackim@rningDetection (TLD) and Speed U
Robust Features (SURF). TLD is used for target tracking and SURF is usedify it
targets. We use zoning identification, with the use of statistical probabilit
strengthen the efficiency of TLD and SURF. With such a method, the efficien
image identification and target tracking can be enhanced so that the rob
simultaneusly track and identify multiple targets.

0S2-4 Handheld Mobile Devices for Remote Monitoring of Factory
Bing-Gang, Jhong, Jia8ing, Hu, MeiYung, Chen
(NationalTaiwan NormalUniversity, Taiwan)

In this paper, a handheld mobile device systeprésented for remote monitoring
the factory to short the downtime of machines and recovery more quickly. Theiht
computer interaction of the system is developed byPGPEX, and operates by usir
commercial or free distal APP combining with sigrwebsite of the company. Th
way for the program linked can be linked with mulay links, such as londistance
link (3G/4G or WiFi wireless INTERNET), medium distance (LAN) and sh
distance (ETHERNET) and can be chosen in the company portal page.
supplemented Internet browser program for remote monitoring, the distal end of
or the person in charge can confirm the machine condition through the distal enc
server, port, user name and password settings. Therefore, the operational gfficce
system transparency can be improved with the handheld mobile devices for |
monitoring system.

® & ®
& & @
B &
—_

Factory
Serwver

Company
Server

0S2-5 Task Assignment andChecking Procesdor Pattern Reformation on a

Square Grid Plane
Kuo-Hsien Hsid, Bo-Yi Li, Kuo-Lan Su

(*FarEastUniversity, National Yunlin University of Science & Technolodyiwan

Pattern reformation probleon a grid plane is an interesting problem. Suppose t
is a group of mobile robots on a square grid plane with the number of robots ec
to thenumber of columns/rows of the grid plane. The mobile robots are initially
certain formation and they are commanded to change to another formation as :
possible. Any one of them has to prevent himself from colliding with others durin
movingof reformation process. In this paper, we will provide a systematic proce
task assignment of route programming for the pattern reformation problem on a
grid plane. We will also provide a checking process to check if the suggested pr
is redly good or not.
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0S2-6 The Designof a Multifunction al Acousto-Optical Device With a Mobile
Power Pack
Yi-Yu Lu, WenBin Lin, ZhengYing Li (FarEast University, Taiwan)

This study presents details of a multifunctiomabusteoptic warning device tha
recently obtained a patent in Taiwan. The device comprises three subsystems
are RGB LEDs, warning system and mobile power pack. This device has mi
functions, including as a traffic baton, camping light, gldigks and for women's
security at night. The tube body of the device is adjustable, and can extend to 1.
its length. The design is both functional and practical, and it is also energy eff
due to the use of polymer optical fiber and a lithiuattdry. Since this device also h
a USB charge and discharge function, it can also work as a mobile power pack.

OS3Construction Engineering and Managemen{6)
0S31 Discussion on Factors Influencing the Performance of Hospital Renovation
Engineering Taking one Medical Center in Taiwan as Example
WenLungLin, Yan-Chyuan ShiauTing-Chi Lai, CherChung Liu(Chung Hua University, Taiwan

Renovation engineering is conducted to create the-dniglity medical environment
meet the publicds me dfthwsastudyvier toinvestigatehe
renovation engineering case of four hospital areas in Mackay Merveidical Centet
in Taiwan.50 factors influencing the engineering performance were conclindixs
study The rank of each factorods influe
stages for hospital renovation engineering was summarized f act or s : :
influencing the performance in the four stagesre planning and design sta / (Inchuting sener \
construction management stage, bidding stage and case acceptance and clos R )

The conclusions and suggestiafishis study can be used as refere forfuture hospita

renovationprojects

Regional
Hospital

Local Hospital

0OS32 Discussion on Land Expropriation Compensation System
Hung-Chi Liu, Yan-Chyuan ShiauYao-ShanHuang CherChung Liu
(Chung Hua University, Taiwan

Land expropriatioris anecessary means for tpablic constructiorof country. Usually
someappropriate compensatiomas paid to imposed peoplélow land expropriatio
should be compensated in accordance with the spirit of the Constifiotigovernsto
protect peopl adebeepxplorl m thissyudyThegthdy results shc
that the public in Taiwan is rather satisfied with the current land expropriation at tl
mar ket value. AEst i madti atne od s tliamadt ovr:
based on values listed on thetdalPrice Registratiobaremuchaccepted by the publi
It is also suggested that the existing land expropriation compenshttadjust tomeel
the publicwish toreduce incidences afrugglesand improve administrative proficienc

Generdl PUDIIC
(Non-expropriated
People)
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0S3-3 Study onUser Satisfaction of Pick Areas for Elementary Schoo$i Using Nanyang
Elementary School in Taichung City as Example
ChunFengChang, YarChyuan ShiatKuanYin Chen(Chung Hua University, Taiwan

Most of the campus accidents happen on thebesyeerschool and home, and most
the locations are close to their homes or schddis. elementary schoghildren have Pav&é
low autonomyand they are mainly picked kparents.This studyhasinvestigatecthe
user satisfaction of pick aress for elementary schook and their improvemen | 200 ————
requirements.Questionnaireis adopted todiscussuser satisfaction of the scho 0 ]_‘,ﬁ_‘]T!,lN=l
environment The improvemenstrategiesfor pick area were inspected fadifferent ooooO
various backgounds. The research resultsaveshowed that overall satisfaction ran
from general to satisfactioome useful sggestionsare proposedThese suggestio
can beserved as reference for schools and educational organizations to esta
unimpeded pk aredfor a safeschool commuting environment.

0S34 Study on User Satisfaction in Sport Site Facilities fdSenior Students of Elementary
Schools inTaichung City
PetLing Lin, Yan-Chyuan ShiapLing-Lin Chang(Chung Hua University, Taiwan

In Taiwan, obesity rate of children and adolescents is 26.8% and physical fithe:

falls behind the neighboring Asian

actual use and satisfaction towards school sport field facilities in elementaniss:
of Taichung City. This study adopted questionnaire method and senior stude
elementary schools of Taichung City were used as research subjects whicl
sampled with stratified cluster sampling method. The obtained data were analy
descriptive statistics, Chsquare test, T test, omeay ANOVA, and Pearson produc
moment correlation. It is expected to provide reference for relevant personne
to provide the ideal campus spoetsvironment.

0S35 The Establishment of the Sustainability Performance Indicators for Wetland
Ecological Project: UsingConstruction Inspection Phase as Example
ChingMei Miao, YanChyuan ShiauChenChungLiu, JerKuo ChangChung Hua University, Taiwan

Taiwan's government has invested considerable material, human resources an
to build many artificial by using ecological engineering methdde critical succes
factors ofsustainable performance indicator (SREre investigated in this researéh
wetland water purification project of a stream in Hsinchu was used as an exampl ==
paper.The experiment information was integrated as feedback to correct the | - =
library. The measurement from test results verifies the SPI from sample projedn - «

some facet is consistent with the results of current inspection sy&tipting the SP f
integrated from this study can quickly detect the sustainability of the construction
and dramatically reduce labor inspection and costs. The researiticassbe served i
reference for the sustainable development of ecological engineering achievemet

OS3-6 Development of Type Control Guidelines for the Old Town District of ~ Hsinchu City
Yi-Yin Tsai(Chung Hua Universityraiwan

The study employed the concept of 0
model and design guideline for the urban regeneration process. GIS was L
efficiently manage database and map out the building environmental features t
as a vsual reference tool. Existing building regulations and urban design policit
out by the government were reviewed to set out limitation and ultimate vision fc
study district, three type control zonings were set out with type control di
guidelires respectively. Results of the study can serve as a sufficient reference
assist design decision making in the urban regeneration process.
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0S4 Construction Technologyand Management(5)
0OS41 Study on the Promotion of Steel Slags Recycling faiwan
Shu-ChenChang Ching-JungChang(Chung Hua University, Taiwan

The fast development of global economy makes the great development of ir
causes the excess development and abuse of natural resources, and causes tht
depletion gradually. So the topic of waste reuse has already become an energy
pad more attention the worldwide research units and governments day by de
construction industry uses a large amount of concrete, and its basic materials are ; :
and coarse aggregates and cement, which are taken from sandstone mining and VLAV,
calcining, and they will be exploited excessively and destroy the environment. Thi

triesto use the industrial waste to replace the aggregates and cement in concrete

them suitably in accordance with their different properties.

0OS42 The Research on the Utilization of Green Building Ecological Index Group in
Campus Environmenti Taking of Elementary Schools at Houli District, Taichung
City as Example
Ching-Jung Chang, Yund-eng HsuChunHsien Cher{Chung Hua Universitylaiwar)

Due to overexploitation of the earth, the mankind causes the phenomena suc
climate anomaly, ozone layer depletion, forest disappearance, species extinctio
pollution, debris flow, global warming and sea level rise etc. Thereforg egantry in &
the world begins to launch the comprehensive environmental protection action ¢
This research took elementary schools at Houli District, Taichung City as study sI
based on fAGreen Buil di ng As s e auhorigynanc

conducted fAecol ogi cal index groupo
and compared three assessment indice,j
water preservationo, and pr ovidédréodaiseth

ecological environment of campuslt is hoped there should have appropr
contribution for the planning of similar school or environment in the future.

0S43 The Assessment and Research on the Reconstruction of Enclosing Vifatb Open
Type in Elementary School Campug Taking of Erlin Township, Changhua County
as Example
Ching-Jung ChangChia-ChenLi, I-ChenWu (Chung Hua University, Taiwan

In recent years, Taiwan government has pursued the open campus by reconstre

enclosing wall of campus into the friendly fence or dismantling the enclosing

directly, let the community residents participate in the school space together.

government subsidizes the funds and encourages the school to reconstruct othe .

enclosing wall. Because the change for the type and height of enclosing wall, the '; |

and parents have the doubt for the security of students in the campissresearc

conducted the regional investigation for the school teachers, studemp@arants again T—
the friendly fence and security opinion of open campuspes to provide the referer "7 77 LT
for the reconstruction and design of enclosing wall in Elementary School campus

government authority in the future.

©ICAROB 2016
-38-



The 2016 International Conference on Artificial Life and Robotics (ICAROB 2016), Okinawa Convention Center, Okinawa,
Japan, January 231, 2016

0S44 The Study and Analysis on the Reuse and Transformation Strategy of Tile Kiln Space
i Taking of San-He Tile Kiln as Example
Ching-Jung ChangHsiac Yu Lin, Ying-Yu Su(Chung Hua University, Taiwan

Becauseahe new technology was introduced and #imindant use of concrete and s
products, the tile kiln industry was declined graduadlfaiwan This paper attempts
review a successful case of kiln space reuse that has good culture assets preser
combines cultural and creative industihis research selects Skie Tile Kiln as the
study subject. The questionnaire for investigating the visitors on different requil
wasdesigned through interviewing the kiln owners and experts in advance and ¢
the interview information systertieally. The Principal Component Analysis simplifi
the questionnaire variables to become the aspects of appeal.  This research
provide the operation reference to the civilian tile kiln owners or the other relatec
reuse sector.

0S45 The Research on the Influence of Economic Benefit for HigRise Buildings
Constructed by Different Excavation Methodi Taking of Residence Buildings at New
Taipei City as Example
Ching-Jung ChangChengMin Yang, Hsiuw-Hsiung HsuChung HudJniversity, Taiwai

i1

Every domestic big construction company hunted the land for development aggre
in order to get the priority of obtaining the profit. The selection of excavation m
has great relative relationship on the construction speestro€ture, influence ¢
adjacent building, acquisition of use license and delivery of hou¥his researc
adopteddiverseexcavation methods used by tbenstructorto analyze the advanta
and disadvantage, construction period difference, and conetruaist prediction et
Finally, the results are compiled and contrasted to verify the relative relations
excavation method on the difference of construction period, and coShetpurpose ¢
this research is expected to provide the developsel&rt suitable excavation mett
effectively to reach the highest benefit of delivering the finished house.

OS5AdvancedControl Systemg(6)
0OS5-1 Socialized Multi-Agent System Rendezvous via Networks of Networks
Yunzhong $ng Ziyi Fu, Fuzhong Vd@ng(Henan Polytechnic Universijti.R.China)

Networks of networks paradigm was introduced to explore rendezvous proble
leadeffollower multi-agent system, where rendezvous actors were categorizec
target object, leader agents, informed follovegients and isolated follower agen
respectively.Three humanized system inspired strategies were inaéstig Results
demonstrated thatemocracy strategy could fulfill rendezvous task in expenses w
long convergent time and autarchy democracy caoolthe to targeted object quickl
with risk of failing in rendezvous, while mixed strategy cared about dfotbnvergent
speed and utmost task, would take autarchy strategy when connections were a
for follower agents, while democracy rules had ¢éoused if the connections were r
possible
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0S52 Global sensor selection for maneuvering target tracking in clutter
Wenling Li, Yingmin Jia(Beihang UniversityP.R.China)

In this paper, we consider the problem of sensor selection for maneuvering

tracking in clutter. By utilizing the global knowledge of all sensors locations, a
function that minimizes the expected filtered mean square localization error ispbaln -
to select a given number of active sensors. As the cost function is derived basec :7
decentralized structure, we investigate how to derive the decentralized fusion fc
by applying EKF and PDA technique so that the clutter information can bbicedn -
into the cost function. By minimizing the cost function, a sensor selection sche

proposed based on tiedd one sensor node at a tosieategy. Simulations are provide * ° ° * © T
to illustrate the effectiveness of the proposed approach.

OS5-3 Attitude/Position Estimation of Rigid-Body using Inertial and Vision Sensors
Shihao SunYingmin Jia (Beihang University, P.Rhina)

This paper is concerned with the attitude and position estimation of ebddidusing
inertial and vision sensors. Bymploying the Newtotfeuler method, a kinematic mod: - | T
is developed for the rigibody by treating the inertial measurements as inputs. Bast ! %

the coordinate transformation, a nonlinear visual observation model is proposed b

the image coordinates ééature points as observations. Then the unscented Ka : fr'ﬂ”-\m.f”‘
filter (UKF) is utilized to estimate the attitude and position recursively. Simule :
results are provided to show the effectiveness of the proposed algorithm.

0S54 Modeling and Control of a Suspended Gravity Compensation Systemvith the Rigid-

Flexible Coupling
Jiao Jia, Yingmin JigShihao Sur{Beihang UniversityP.R.Ching

In this paperthe suspension gravity compensation system (S@CRpdeled and the

corresponding controller is designéithe system is a servo platfononsising of three T =
subsystemdy whichamicro-gravy environmentan be establishedihe systemmodel |
is deducd based on Lagrangsquation The system stateaviablesareclassifed intwo
parts based on thephysicalmeaning andhe model dimensions are reducedtbe
classification A PID controlleris designed basedn thefeedback linearizationThe
simulation results show the effectivenesshefproposednethod

0OS55 Trajectory Tracking Control for Omnidirectional Mobile Robots with Input

Constraints
Wenhao Zhengyingmin Jia (Beihang University, P.Rhina)

In this paper, a trajectory tracking controller based on kinematicsnfimidirectional
mobile robots with input constraints is presented. The tracking error model wit
control law is proved to be global asymptotic stability by Lyapunov stability theory.
input limits can be described as octahedron in thredimensioml space, so that
spatial vector analysis method is proposed to designtangng feedback paramete
to limit robot inputs. Simulation results show the feasibility and effectiveness c
control strategy.
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0S5-6 Parameters Tuning Approachfor Prescribed Performance Function Based Active
Disturbance Rejection Control
Wei Wei, Bo Liang, Weijun Su
(Beijing Technology and Business UniversRyR.China)

Active disturbance rejection control (ADRC) is a control approach which need:
information of the controlled plants/processes. However, there are many parame
the nonlinear functions utilized in ADRC, such parameters make the tuning of A
be a challenge. Prescribed performance function based ADRC is proposed and th
approach is studied in this paper. Some typical controlled plants are taken
simulations. Numerical results are presented to support the proposed control af
and its tuning method.

OS$6 Intelligent Control (6)
0OS6-1 Adaptive Control of Discrete-Time Systems UsindMultiple Fixed and One Adaptive
Identification Models
Zhang YuzhenLi Qing, Zhang Weicur{University of Science and Technology Beijifg),R.China)

The adaptive control of a linear tinm@variant discretetime system usingnultiple
models is considered in thimper. Basedn the prediction errors of a finite number
fixed andone adaptiveidentification modelsa new weighting algorithm is propose
for improving systemperformance.The principal contributions of the papare the
proofs of global stability and the convergencef the overall system. Compute
simulation results are included to complement the theoregsalts.

YR ¥

0S6-2 Adaptive Polynomial Regression and Its Applications to GenBelection of Rat Liver
Regeneration
Juntao Li, Yimin CapXiaoyu Wang Cunshuan XiHenan Normal University, P.RChing

This paper proposes an adaptive polynomial regression by incorporating theland!
adaptive elastic net penalty into polynoniiklihood loss. The adaptive polynomi
regression was proved to adaptively select the relevant genes in groups in perf , .
multi-class classification. The proposed method was successfully applied to the = .. ™ «~
expression data for rat liver regeneratiord ahe relevant genes were selected. -

pathway relationships among the selected genes were also provided to verif

biological rationality.

0S6-3 Adaptive Consensus via Dynamic Output Feedback for Lipschitz Nonlinear Muki
Agent Systems
Lin Li, Heyang WangUWniversity of Shanghai for Science and Technol®&gR.Ching

This paper deals with the consensus problem via dynamic output feedback fer
agent systems with fixed topologies. The agents are described by Lipschitz no ¢ — .
systems. Under the assumption that the states of the multiple agents are unmeast ;"

only output information of each agent can be obtained from its neighbor agents. I
on the graph and Lyapunov theory, a distributed adaptive consensus algoritt T =—— 4
dynamic output feedback is proposed, in which the coupling weights between ac (V" ——
agens are timevarying and satisfy some designed adaptive laws. Provided exampl = i
included to demonstrate the effectivenesswifproposed consensus algorithm.

©ICAROB 2016
-41 -



The 2016 International Conference on Artificial Life and Robotics (ICAROB 2016), Okinawa Convention Center, Okinawa,
Japan, January 231, 2016

0OS64 lterative Learning based Thrust Ripple Suppression for PMLSM
Caixia GagFuzhong WangZiyi Fu (Henan Polytechnic Universijti.R.Ching

To solve problem of thrust ripple of mukegment primary Permanent Magnet Line
Synchronous Motor (PMLSM), a control strategy combining fuzzy PID, which
based on velocity regulati@md iterative learning algorithm, which was based on cur
compensation was proposed to deal with thrust ripple in advance. Through invest
of thrust ripple of PMLSM, mapping relationship between thrust ripple and motor ci
parameters has beestablished, then thrust ripple suppression model for 1sedfinent
primary Permanent Magnet Linear Synchronous Motor was available, and contr
can be made possible. Results show that, thrust ripple was less than 1% under ¢
position; strong wppression of thrust ripple caused by periodic disturbance could
be inhibited.

0OS6-:5 Adaptive Sliding Mode Control for A 2-DOF Magnetic Levitation System
with Uncertain Parameters
Meng DuanYingmin Jia (Beihang University, P.Ehina)

This paper investigates the stability control for a 2 degrees of freedom ma I
levitation system with both parameters uncertainty and external disturbance. This | =
includes one magnet and two coils, thagnet which levitated by two coils can or {1/ .

move through saxis and zaxis. The electromagnetic forces between the magnet |
coils are obtained by numerical calculation that brings uncertain parameter of ir . T

the system dynamical model. To this emah adaptive sliding mode controller - E
proposed. The system stability and robustness are proved by the Lyapunov s \/\/\/\/\
theory. Simulation results are presented to verify the effectiveness of the prc 7 ./ ./ o
control strategy.

0S6-6 Undershoot Reductionin Discrete-Time ADRC of NMP Plant by Parameters
Optimization
Tong Wu Weicun ZhandUniversityof Science and Technolo@eijing, P.R.Ching

Undershoot phenomena caused by unstable zeros ehimmum-phase NMP) plant
is difficult to dealwith in active disturbance rejection control (ADRC). This pa
proposes a new method to reduce undershootby optimizing the controller param
discretetime ADRC system. Simulation results are given to verify the effectivene J
the proposed scheme.

e

0OS7 Image Analysis and Content Security(5)

0OS7-1 A Method for Secure Communication Using a Discrete Wavelet Transform for Sound Data

Yuji Tsudd, Kouhei Nishimurja Haruka Oyaiztj Yasunari Yoshitond Taro Asadg Masayoshi Tabusge
(*Software Service, InéKyoto Prefectural UniversityNHK Media Technologync., Japan)

We developed a method for secure communication using a discrete wavelet tra
for sound dataTwo users must have one piece of music before communicating
other. The music is beforehand transformed into a code using the scaling coeff
obtained from a discrete wavelet transform. The sound data are transformed into .
code using the same method as that for the music. The information on the de
between these two codes is sent from one user to the other. The user can proc Recieved sound wave
sound similar to the original sound using an inverse discrete wavelet transform w
code made from the music, the information on the deference between these twc
and values of zero for all wavelet coefficients. The voice produced by the pro
method was audible.

Original sound wave

©ICAROB 2016
- 42 -



The 2016 International Conference on Artificial Life and Robotics (ICAROB 2016), Okinawa Convention Center, Okinawa,
Japan, January 231, 2016

OS7-2 An Authentication Method Using a Discrete Wavelet Transform for a Recaptured Video
Ren Fujii, Yasunari Yoshitomi, Taro Asada, MasaydathusgKyoto Prefectural University, Japan)

Recently, several digital watermarking techniques have been proposed for hiding

the frequency domain of moving image files to protect their copyrights. In this stuc st if]"::td:b‘:se
developed an authentication methfor a recaptured video by using the previou by our method

proposed method using a discrete wavelet transform for a static image and a met
selecting several frames in the moving image. In esihtio digital watermarkingjo
additional information is insentiéinto the original moving image by the newly propos
method. The experimental results show that the proposed method has &
performance for authentication.

OST7-3 A System for Facial Expression Analysis of a Person While Using Video Phone
TaroAsada, Yasunari Yoshitomi, Ryota Kato, Masayoshi Tabuse, Jin Narumoto
(Kyoto Prefectural University, Japan

We developed a wireless local area network system, consisting of two pe
computers and one router, where a module for analyzing facial sipre®f a persor
while speaking with another person using a phone video is equipped in a pe
computer in front of a subject and is controlled by an operator using another pe
computer in the system. In the module, a function for determiningefeeence frame
and locally searching the mouplart area with the most appropriate position for e
frame to be analyzed is contained. The video saved in the personal computer in-
the subject is analyzed using image processing software (Opem@d\the previously

[y
S

Average : 6.4

[}
(=3

=)

Facial expression intensity

0 0 2
proposed feature parameter (facial expression intensity), which is measured - time (s)
mouthpart area. The experimental result shows the usefulness of the proposed s Wisaramosstoeiz {140

OS7-4 Emotion Recognition of a Speaker Using Facial Expressiomiensity of Thermal
Image and Utterance Time
Yuuki Oka, Yasunari Yoshitondj Taro Asad3 Masayoshi Tabuse
(*NTT DATA Financial Solutions Corp?Kyoto Prefectural University, Japan)

We previously proposed a method for recognizing human emotion. Aigidealyzed
by thermal image processing and the feature parameter of facial expression, w

3.40 Angry
extracted in the area of the mouth and jaw. The facial expression intensity, defi g jcg : —
the norm of the difference vector between the feature vector of tteahéacial =2
expression and that of the observed one, is measured. The standardized mean 3% R
facial expression intensity for a major cluster, and the standardized mean value %3% : s
at utterance for a major cluster are used for recognizing humarnoamiotithis study;, e e
the emotions of one subject were discriminable with 76.5% accuracy in speakin &% /' d A
of 23 kinds of utterances with exhibiting each of the five intentional emotior R

fangry, 0 Ahappy, 06 Aneutral, o6 fAsad, o
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OST7-5 Estimation of Learners' Subjective Difficulty in e-Learning Using Thermal Image

Processing
Yuki Yoshimitsy Masayoshi Tabug&yoto Prefectural Univ., Japan

In recent years,-karning has been utilized as a learning system in many schools
conventional class, a teacher teaches learnerdddeee, so that a teacher obsen
faci al expressions and posture chan
difficulty of the lecture. On the other hand]earning is usually utilized in thself-
study. Alearner learns a teaching material using a computer by oneself, so that a
can't observe the state of the | ear
subjective difficulty. Th e rdéfitutyregtimation
system. This system captures the face of a learnelereing with a thermal camer;
It extracts the face region, measures the temperature changes of the nose reg
the forehead region of the learner, and estimates the subjdifficulty of the learner
based on the temperature changes.

OS8Image, Circuit and Control (9)
OS 81 Image Encryption Implementation Based on fractionalorder Chen System
Hongyan Jia, Qinghe War{@ianjin University of Science and Technolo§R.China)

In this paper, based on the fracticoatler Chen system, a kind of double encrypt
algorithm method is adopted to realize the image encryption. The method mainly
to the transformation of the pixel position and the transformatiquixef value. The
effectiveness of the double encryption method is verified by encryption and decr
of a typical image. The experimental results show that this method nohastie
ideal effectof imageencryption and decryption, but alpossessea better guarante
on the imagesecurity. That is, this encryption method is practical and feasible.

OS 82 Mobile Camera based Motion Segmentation by Image Resizing
Chunyu Yu(Syracuse UniversityJSA)

The need of detecting moving object likeman and vehicle by mobile camera
increasing in commerce and industry. In this paper, an iregjee methodology
which can abstract motion segmentation and detect moving object from m
background is proposed. First, edges images are computedmbivement vectol
between frame images are computed and the relative background mot
compensated. By adjusting the parameters of resize algorithm, human liked ok
vehicle liked object can be segmented separately and the segmentation can
for further detection. Experiments have been performed under three dif
environments for human detection and vehicle detection.

OS 8-3 Synchronization of thefractional -order permanent magnet synchronous motor
Xue Wej Li Xue (Tianjin University of Science and Technolo§/R.Ching

In this paper, the synchronization of thHeactionatorder permanent magnt
synchronous motois investigated. The presented control scheme is simple =
flexible, and it is suitable both fodesign and for implementation ipractice. \
According to the stability theory of fractionaftder linear system, adopting tt
linearzation by feedback method, a nonlinear feedback controller to implemer
synchronization of the drive system and the oesp system is designed. T
numericalsimulation resultcoincidewith that of theoretical analysis, which ci
further demonstrate the feasibility and effectiveness of the proposed synchron
scheme.
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OS84AnalogCi rcuit | mplementation and Full State

HongNiu, Dongchen TanyongjunWu
(Tianjin University of SciencandTechnologyP.R.Ching

In this paper, an inductance simulator and a nonlinear resigtarh areconstruced
by operational amplifiersand resistors are applied to aopletethe analog circuit

i mpl ement at i o rasvel asndpbroweahé accucacyofcircuit paramete e
For the observation of all variables, the state variablenich represents the produ = * - '~ !
of thelinearresistance and the inductor currenh  C h u a,&lsoulccbe obsemve - - . L[_;,, =
even if it is not an actual measurable physical quantity. It is found that z can be ot e ’
via scaling of the voltage of the resistor in the inductance simuldierr@al chaotic B

curves generated from the analog Ct
clearly and correctly.

OS 8-5 Researchon visualizational rescue robot
YuanLi Yue,Fengzhi DaiQijia Kang, Pengfei Xie
(Tianjin University of SciencandTechnologyP.R.Ching

Aimed at the shortcomings of the low efficiency and the limitation of the searcl
rescue robotthis paper presents a visualizational search and rescue robot ba
Arduino platform.The infrared detector fosearchinghuman bodyis used tadetect
life, and the camera can transmit the information back to the mobile phone or col
terminal in reatime. The track wheel improves the capabilityf shuttle and ovel
obstacle, and can easily cope with complex terféive moundedmanipulator can
complete many missionsiich as clean up the road block and deliver essential suj
to small spacelt can replace human® carry out the task into the dangero
environment and seargndrescue person into the confined space.

OS 86 Development of training instrument for upper limb muscle rehabilitation
Qijia Kang, Fengzhi Dai, Yuanli Yu®o Liu, Hongtao Zhang
(Tianjin University of Science and Technolo&R.Ching

This equipment can work in multiple degrees. By $iiggle joint and compositi
motion, it imitates human upper limb movement. Composite motion can be mt
degrees of freedom, so that the equipment can fit with the physiological struct
human body well. Upper limb strength can be recovered effigiamd the muscle e :
contraction can also be well preserved as expected. Obtaining vibration moc W
enhances the effect of recovering. Wireless transceiver module makes the w
monitoring and data wireless transmission be a feasible way. It is ¢edneith the
computer, and the recover information of patients could be gathered, analyz:
recorded in computer as well. Date can also be transmitted by the internet, s
offer the recover information to medical institution.
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OS 87 Design and Analog Circuit Implementation of a Dynamic Feedback Control System
Based on RLC Series Circuit
HongNiu, YongjunWu, Dongchen TafiTianjin University of SciencandTechnology)

The purpose of this paper is to verify that a dynamic feedbackol system can b

realized by a simple small analog circuit. A normal RLC series circuit, which

electrical twoeorder circuit only consisting of one resistor, one inductor and

capacitor, is taken as the controlled object, and the voltage chifacitor is taken a

the output of the system. The engineering design method of regulator in DC

control system is applied to design the dynamic feedback compensator, so t - . : 7o
output of the system can track the given input, and the systenbikizeth and has e
expected performance. The simulation results of the theoretical model ar

corresponding results of the real analog circuit implementation are given in the

to illustrate that the circuit can accomplish the tracking function ofrdim&eedback

control system.

OS 88 Maximal power point tracking technology for thesolar photovoltaic battery based
on model predictive control
Xia Zhag Huailin Zhao(Shanghai Institute of Technolody,R.Ching

The solar photovoltaic battery isiaw type of renewable distributed enendy output

power is directly affected by light intensity atittemperatureand itsvoltagecurrent

characteristic & the obvious nonlinear feature. In order to improve the ene iy ==
conversion efficiency of thetpot ov o | t a is werysignidicare tom study the \\()”lsz St l
effective control al goapowehpuoidtsracking @MPRT,

control. A new MPPT technology based on model predictive control (MP(
proposed. The proposed method is develdpezbntrol the output current of a boc
converter in order to extract the maximal solar power from the photovoltaic pan
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0S 8-9 Analysis and unidirectionally coupled synchronizatiorof a novel chaotic system
Li Xue, Xue Wei(Tianjin University ofScience and Technolody,R.Ching

In this papera new threelimensional autonomous chaotic systenproposedByYy

means of theoretical analysis and numerical simulation, some Hgeamical

properties, such as equilibrium points, fractal dimensibyapunov exponen

spectrunmand chaotic dynamical behaviors of the new chaotic system are investi

The obtained results show clearly thaistlsystem is a new chaotic systel
Furthermore,based on Lyapunov stability theory of theystem, weobserve

unidirectionally coupled synchronization of the new thdemensional chaotic syster  Fig curve of sate
through designing the appropriate coupling coefficieResults of mmerical variable
simulationillustratethe effectiveness of the presented synchronization scheme.
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