
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP20765-POD  
978-1-7281-1090-5 

2020 59th Annual Conference of 
the Society of Instrument and 
Control Engineers of Japan  
(SICE 2020) 

Chiang Mai, Thailand 
23-26 September 2020 

Pages 1-499 

1/2 



 

 

 

 
 
 
 
Copyright © 2020, Society of Instrument and Control Engineers of Japan (SICE) 
All Rights Reserved 
 
 
*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version. 
 
 

IEEE Catalog Number:   CFP20765-POD 

ISBN (Print-On-Demand):  978-1-7281-1090-5 

ISBN (Online):   978-1-7281-1089-9 

   

                             

 

 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 

57 Morehouse Lane 

Red Hook, NY  12571 USA 

Phone:  (845) 758-0400 

Fax:  (845) 758-2633 

E-mail: curran@proceedings.com 

Web:               www.proceedings.com 

 

 

 

   



TABLE OF CONTENTS 
 
 
 

A NEW METHODOLOGY FOR PROVIDING INSIGHT INTO MANUFACTURING USING KPIS BASED ON 
SMKL (SMART MANUFACTURING KAIZEN LEVEL), UTILIZING INDUSTRY STANDARDS (OPC UA, 
FDT, PLCOPEN AND AUTOMATIONML) .................................................................................................................................................. 1 

Mitsushiro Fujishima; Shinobu Ueda; Hisato Yoneda; Takashi Yoshizawa; Akio Ito; Tetsuo Takeuchi; Shinichiro Chino; Kenji 
Kitayama; Toshio Ono; Takashi Matsukuma; Hiroshi Yoshida; Makoto Okuda; Kenji Kumagai 

 

INDUSTRIAL CONTROL PRODUCT(S) WITH VIRTUALIZING TECHNOLOGY APPROPRIATE FOR CPS 
PLATFORM ....................................................................................................................................................................................................... 7 

Pattavisa Tangtrustham; Motohiko Okabe; Yoichi Takayanagi 
 

LEVERAGING IT TECHNOLOGY INTO FDT3 SPECIFICATION REALIZES FITS™ ARCHITECTURE ................................ 13 
Thomas Hadlich; Manfred Gundel; Jason Chan Sin Wai; Glenn Schulz; Tetsuo Takeuchi; Akio Ito 

 

SECURITY INTRODUCTION FRAMEWORK FOR OPERATIONAL TECHNOLOGIES AND APPLYING TO 
INDUSTRIAL CONTROL SYSTEM ............................................................................................................................................................ 19 

Tsutomu Yamada; Toshihiko Nakano; Tadashi Kaji; Shun’ichi Tano 
 

REQUIREMENTS FOR IT/OT COOPERATION IN SAFE AND SECURE IACS ............................................................................... 25 
Hiroo Kanamaru 

 

A CONSIDERATION OF WHITE LIST CREATING ALGORITHM FOR INDUSTRIAL NETWORK 
PROTOCOLS AT NETWORK SWITCH .................................................................................................................................................... 31 

Masatoshi Enomoto; Shu Hosokawa; Kenji Sawada 
 

MONOTONICITY ANALYSIS FOR OPTIMAL SCHEDULING OF STORAGE BATTERIES AND POWER 
GENERATORS – CONSIDERING RAMP LIMIT OF THERMAL POWER PLANT – ...................................................................... 37 

Masakazu Koike; Takayuki Ishizaki; Jun-Ichi Imura 
 

REALIZATION PROBLEM OF PASSIVITY-BASED CYBER PHYSICAL SYSTEMS IN POWER NETWORKS ....................... 43 
Koji Tsumura; Binh Minh Nguyen; Shinji Hara; Stefanos Baros; Anuradha M. Annaswamy 

 

THAI TEXT DETECTION AND CLASSIFICATION USING CONVOLUTIONAL NEURAL NETWORK ................................... 49 
Susanta Malakar; Werapon Chiracharit 

 

TIME AND FREQUENCY SYNCHRONIZATION OF GFDM WAVEFORMS FOR IOT APPLICATIONS .................................. 53 
A-lin Yongwiriyakul; Watcharapan Suwansantisuk 

 

COMPARISON OF METHODS TO TACKLE CLASS IMBALANCE IN BINARY CLASSIFICATION FOR IOT 
APPLICATIONS .............................................................................................................................................................................................. 59 

Watcharakorn Buttijak; Krissada Suchatpattmakul; Surakarn Suksirisophak; Watcharapan Suwansantisuk 
 

SUSTAINABLE ECO-DRIVING STRATEGY AT SIGNALIZED INTERSECTIONS FROM DRIVING DATA ............................ 65 
A. S. M. Bakibillah; M. A. S. Kamal; C. P. Tan 

 

SEMANTIC INSTANCE SEGMENTATION IN A 3D TRAFFIC SCENE RECONSTRUCTION TASK .......................................... 71 
Shiqah Hadi; Somnuk Phon-Amnuaisuk; Soon-Jiann Tan 

 

COMPLETELY MODEL-FREE APPROXIMATE OPTIMAL TRACKING CONTROL FOR CONTINUOUS-
TIME NONLINEAR SYSTEMS .................................................................................................................................................................... 77 

Zhenhui Xu; Tielong Shen 
 

EXTREMUM SEEKING BASED ON APPROXIMATED SIGN OF GRADIENT OF UNKNOWN PLANT MAPS ........................ 83 
Osamu Yamanaka; Yuta Onishi; Yukio Hiraoka; Koichi Hidaka; Hiromitsu Ohmori 

 

A STUDY ON THE PLANT-INPUT-MAPPING DISCRETIZATION FOR NONLINEAR CONTROL SYSTEMS 
UTILIZING FEEDBACK LINEARIZATION ............................................................................................................................................. 89 

Ryuya Tsuchida; Keisuke Yagi; Yoshikazu Mori 
 

MODEL PREDICTIVE CONTROL FOR CONCENTRATING SOLAR POWER PLANTS WITH THERMAL 
ENERGY STORAGE SYSTEM ..................................................................................................................................................................... 95 

Reiji Terunuma; Hiromitsu Ohmori 
 

ACTIVE VISUAL LOCALIZATION USING PREDICTED IMAGES .................................................................................................. 101 
Hideki Deguchi; Shun Taguchi; Noriaki Hirose 

 

RENEWABLE IMPLEMENTATION OF RATIONAL BIOMOLECULAR SYSTEMS DESIGN .................................................... 107 
Masaaki Tamba; Takashi Nakakuki 

 

METHOD EVALUATION FOR SOFTWARE TESTABILITY ON OBJECT ORIENTED CODE .................................................. 115 
Natsuda Kasisopha; Songsakdi Rongviriyapanish; Panita Meananeatra 

 

UTILIZING AN ENSEMBLE STL DECOMPOSITION AND GRU MODEL FOR BASE STATION TRAFFIC 
FORECASTING ............................................................................................................................................................................................. 121 

Kristian Sebastian; Hui Gao; Xudong Xing 
 

REALTIME SINGLE-SHOT REFINEMENT NEURAL NETWORK FOR 3D OBEJCT DETECTION FROM 
LIDAR POINT CLOUD ................................................................................................................................................................................ 127 

Yutian Wu; Harutoshi Ogai 
 

DRONE VERSUS BIRD FLIGHTS: CLASSIFICATION BY TRAJECTORIES CHARACTERIZATION .................................... 133 
Sutthiphong Srigrarom; Kim Hoe Chew; Denzel Meng Da Lee; Photchara Ratsamee 

 

VISION-BASED AUTOMATIC STRAWBERRY SHAPE AND SIZE ESTIMATION AND CLASSIFICATION 
USING RASPBERRY PI ............................................................................................................................................................................... 139 

Hay Thar Myo Htet; Theint Theint Thu; Aung Kyaw Win; Yuichiro Shibata 
 



WEIGHT ESTIMATION OF MANGO FROM SINGLE VISIBLE FRUIT SURFACE USING COMPUTER 
VISION ............................................................................................................................................................................................................ 145 

Waiyar Aung; Theint Theint Thu; Hnin Thi Dar Aye; Phyu Phyu Htun; Nay Zar Aung 
 

THAI HERB LEAVES CLASSIFICATION BASED ON PROPERTIES OF IMAGE REGIONS ..................................................... 151 
Narong Mettripun 

 

TUNABLE ELLIPTIC HIGH-PASS FILTER BASED ON DIFFERENTIATOR APPROACH ........................................................ 157 
Natapong Wongprommoon; Peradol Pienpichayapong; Pipat Prommee 

 

GERONTECHNOLOGY: LITERATURE REVIEW AND RESEARCH AGENDA* .......................................................................... 161 
Simon Colnar; Vlado Dimovski; Barbara Grah; Valerija Rogelj; David Bogataj 

 

FALL RISK ESTIMATION WITH RELAXATION OF THE STRONG CONSTRAINT ON DEPTH CAMERA 
LOCATION ..................................................................................................................................................................................................... 167 

Keisuke Isomoto; Daisuke Kushida 
 

AMBIENT ASSISTED LIVING TECHNOLOGIES SUPPORTING THE AUTONOMY OF OLDER ADULTS IN 
A SMART VILLAGE: LITERATURE REVIEW AND RESEARCH AGENDA .................................................................................. 173 

Valerija Rogelj; Vlado Dimovski; Barbara Grah; David Bogataj; Simon Colnar 
 

ESTIMATION OF URINARY ACCUMULATION MODEL PARAMETERS BASED ON ABSORPTION 
SPECTRUM AND METHOD OF PREDICTING URINARY VOLUME IN THE BLADDER FOR A MULTI-
TASK GAUSSIAN PROCESS ...................................................................................................................................................................... 179 

T. Hirota; T. Yamasaki; Y. Hamada; T. Kaburagi; Y. Kurihara 
 

EXTENSION OF PROJECTION AREA USING HEAD ORIENTATION IN PROJECTED VIRTUAL HAND 
INTERFACE FOR WHEELCHAIR USERS ............................................................................................................................................. 185 

Kohei Morita; Takefumi Hiraki; Haruka Matsukura; Daisuke Iwai; Kosuke Sato 
 

BIPEDAL LOCOMOTION BY SWINGING ARM WITH FLEXIBLE TRUNK ................................................................................. 191 
Ryoma Kitamura; Yuichi Tamura; Takashi Takuma 

 

MEASURING WEIGHTING FACTOR OF EIGENSTATES IN QUANTUM SUPERPOSITION BY CLASSICAL 
MECHANICAL ‘QUANTUM’ COMPUTER............................................................................................................................................. 197 

Teturo Itami; Nobuyuki Matsui; Teijiro Isokawa; Noriaki Kouda; Takanori Hashimoto 
 

SHORTEST PATH EVALUATION WITH ENHANCED LINEAR GRAPH AND DIJKSTRA ALGORITHM ............................. 203 
Tanishk Dudi; Rahul Singhal; Rajesh Kumar 

 

DEVELOPMENT OF A PERSON SEARCH COMPONENTS BASED ON AN OMNIDIRECTIONAL CAMERA 
AND A 3D-LIDAR .......................................................................................................................................................................................... 209 

Ayuka Yoshida; Tomohiro Shimizu; Tomoyuki Ohkubo; Kazuyuki Kobayashi; Kajiro Watanabe 
 

DEVELOPMENT OF BLOCKED ROUTE SIGNBOARD DETECTION ALGORITHM FOR AUTONOMOUS 
MOBILE ROBOT COMBINING OMNIDIRECTIONAL CAMERA AND 3D-LIDAR ...................................................................... 215 

Toshiki Kono; Tomoyuki Ohkubo; Kazuyuki Kobayashi; Kajiro Watanabe 
 

DEFORMATION CONSTRAINT MEMBER ARRANGEMENT FOR PASSIVE DEFORMATION CONTROL 
OF ELASTIC FINGERS OF A ROBOT GRIPPER .................................................................................................................................. 221 

Hiroki Ando 
 

BIO-INSPIRED COOPERATIVE CONTROL USING A NONLINEAR OSCILLATOR WITHOUT DIRECT 
COMMUNICATION AMONG AGENTS ................................................................................................................................................... 227 

Takahiro Niwa; Yasushi Amano; Tomohiko Jimbo 
 

SCALABLE FORMATION CONTROL OF DOUBLE INTEGRATOR AGENTS: A DISTRIBUTED OBSERVER 
APPROACH .................................................................................................................................................................................................... 233 

Djati Wibowo Djamari; Muhamad Rausyan Fikri 
 

AUTONOMOUS DECENTRALIZED EVACUATION GUIDANCE SYSTEM FOR BUILDING FIRES ....................................... 239 
Ken Shimizu; Daisuke Kushida 

 

LOCAL TRAJECTORY PLANNING FOR LANE CHANGE BASED ON GLOBAL WAYPOINT MAP ....................................... 245 
Jin Ho Yang; Woo Young Choi; Tae Won Kang; Chung Choo Chung 

 

FUNDAMENTAL STUDY OF TRAFFIC PREDICTION IN TOKYO BAY USING MACHINE LEARNING ............................... 251 
Masayoshi Terayama; Chihiro Nishizaki; Tadatsugi Okazaki 

 

ESTIMATION OF MOLTEN STEEL SURFACE SHAPE IN CONTINUOUS CASTING MOLD USING 
KALMAN FILTER ........................................................................................................................................................................................ 257 

Hiroki Yamamoto; Hiroshi Kitada 
 

POWER SYSTEM SIMULATOR TO EVALUATE IMPACT OF HIGH PENETRATION OF RENEWABLE 
ENERGY RESOURCES ................................................................................................................................................................................ 263 

Yoshihito Kinoshita; Daichi Kato; Masahiro Watanabe 
 

A CORRENTROPY BASED ARTIFICIAL NEURAL NETWORK USING EARLY STOPPING FOR DAILY 
PEAK LOAD FORECASTING .................................................................................................................................................................... 269 

Naoki Sato; Yoshikazu Fukuyama; Tatsuya IIzaka; Tetsuro Matsui 
 

MILD ACTION BLENDING POLICY ON DEEP REINFORCEMENT LEARNING WITH DISCRETIZED 
ACTIONS FOR PROCESS CONTROL ...................................................................................................................................................... 275 

Yoshio Tange; Satoshi Kiryu; Tetsuro Matsui 
 

EXTREMUM SEEKING CONTROL FOR WASTEWATER TREATMENT PLANT WITH PRIORITIZED 
OUTPUT CONSTRAINTS ............................................................................................................................................................................ 281 

Yuta Onishi; Osamu Yamanaka; Yuki Nishimura; Keitaro Kato; Koichi Hidaka; Naoki Fukuda; Hiromitsu Ohmori 
 

THE MARKETING STRATEGY FOR ENHANCING THE COMPETITIVENESS OF LOCAL TRADITIONAL 
STORES IN THAILAND .............................................................................................................................................................................. 287 

Aumparin Chantayarkul; Smitti Darakorn Na Ayuthaya; Supaporn Kiattisin 
 



FACTORS AFFECTING THE ACCEPTANCE OF TECHNOLOGY ADOPTION MODEL IN DIGITAL 
PAINTING ON TABLET OF MEDIA ARTS STUDENTS ...................................................................................................................... 293 

Korawan Kangwansil; Adisorn Leelasantitham 
 

DEVELOPMENT OF LOW-COST RADIO FREQUENCY (RF) LABORATORY FOR MICROWAVE FILTER 
AND ANTENNA COURSE ........................................................................................................................................................................... 299 

May Sandar Moe; Kittisak Phaebua; Titipong Lertwiriyaprapa 
 

DETECTION OF ATTACKS IN SMART GRIDS VIA EXTENDED KALMAN FILTER AND CORRELATION 
ANALYSIS ...................................................................................................................................................................................................... 305 

Julia Sawodny; Oliver Riedel; Toru Namerikawa 
 

DETECTION OF DISLOCATION-FREE STATE IN DASH-NECKING PROCESS OF SI CRYSTAL GROWTH 
FURNACE USING THE CZOCHRALSKI METHOD ............................................................................................................................. 312 

Shiori Ueta; Toru Kurihara; Yuta Saibara; Hideyuki Sato; Chu Pao-Hua 
 

INSECT PEST DETECTION AND IDENTIFICATION METHOD BASED ON DEEP LEARNING FOR 
REALIZING A PEST CONTROL SYSTEM ............................................................................................................................................. 318 

Hiroaki Kuzuhara; Hironori Takimoto; Yasuhiro Sato; Akihiro Kanagawa 
 

FINITE-TIME CONTROL USING LOCALLY SEMICONCAVE CONTROL LYAPUNOV FUNCTION FOR 
DIFFERENTIALLY FLAT SYSTEMS ....................................................................................................................................................... 324 

Takuya Hayashi; Hisakazu Nakamura 
 

LOCAL STABILIZATION OF NAVIER-STOKES SYSTEMS VIA OBSERVER-BASED FEEDBACK ........................................ 330 
Yoshiyuki Tsutsui; Yoshihiko Miyasato 

 

FEEDBACK CONTROL ON IMMIGRATION TO REDUCE SPREAD OF INFECTIOUS DISEASES WITH AN 
ISS GUARANTEE .......................................................................................................................................................................................... 336 

Hiroshi Ito 
 

MAX- AND SUM-SEPARABLE LYAPUNOV FUNCTIONS FOR MONOTONE NETWORKS WITH 
BALANCING KINETICS ............................................................................................................................................................................. 342 

Hiroshi Ito 
 

GENERATION OF COMPOUND EMOTIONS EXPRESSIONS WITH EMOTION GENERATIVE 
ADVERSARIAL NETWORKS (EMOGANS) ............................................................................................................................................ 348 

Win Shwe Sin Khine; Prarinya Siritanawan; Kazunori Kotani 
 

COGNITIVE LOAD-STRENGTH ESTIMATION FOR NIRS WITH SELF-ORGANIZING PARTICLE 
FILTERING .................................................................................................................................................................................................... 356 

Toshiki Fujiwara; Satoshi Suzuki 
 

DEVELOPMENT OF A PASSIVE MECHANISM OF TRANSFEMORAL PROSTHETIC KNEE PREVENTING 
FALLS DURING RUNNING ........................................................................................................................................................................ 362 

Mai Murabayashi; Koh Inoue 
 

DESIGNING PROTRACTOR AND COMPASS LEARNING AID FOR VISUALLY-IMPAIRED PRIMARY 
STUDENTS ..................................................................................................................................................................................................... 368 

Upady Hatthasin; Pratch Piyawongwisal 
 

SIMULATION OF OCCUPANT BEHAVIOR CONSIDERING THE INFLUENCE OF VEHICLE ACTION ............................... 372 
Hirofumi Sugiyama; Ichiro Kiriyama; Yuta Yokoyama; Shigenobu Okazawa 

 

PROPOSAL OF SURROGATE MODEL FOR GENETIC PROGRAMMING BASED ON PROGRAM 
STRUCTURE SIMILARITY ........................................................................................................................................................................ 378 

Sohei Kino; Tomohiro Harada; Ruck Thawonmas 
 

CHAOTIC EVOLUTION ALGORITHM WITH MULTIPLE CHAOTIC SYSTEMS ....................................................................... 384 
Tran Thi Thoa; Yan Pei 

 

ANALYSIS OF RELATION BETWEEN PREDICTION ACCURACY OF SURROGATE MODEL AND 
SEARCH PERFORMANCE ON EXTREME LEARNING MACHINE ASSISTED MOEA/D .......................................................... 390 

Koki Tsujino; Tomohiro Harada; Ruck Thawonmas 
 

DATA DIMENSIONALITY REDUCTION BY INTRODUCING STRUCTURAL EQUATION MODELING TO 
MACHINE LEARNING PROBLEMS ........................................................................................................................................................ 396 

Jiarui Li; Yukio Horiguchi; Tetsuo Sawaragi 
 

INTERLEAVING GENERATION EVOLUTIONARY ALGORITHM WITH PRECEDENCE EVALUATION OF 
TENTATIVE OFFSPRING .......................................................................................................................................................................... 402 

Hayato Noguchi; Akari Sonoda; Tomohiro Harada; Ruck Thawonmas 
 

DETECTION OF WEAK RELEVANT VARIABLES USING RANDOM FORESTS ......................................................................... 408 
Shuhei Kimura; Masato Tokuhisa 

 

ADAPTIVE MUTATION BASED ON POPULATION DISTRIBUTION IN DE WITH AN INDIVIDUAL-
DEPENDENT MECHANISM ....................................................................................................................................................................... 416 

Keiko Ono; Erika Makihara; Yuya Maeda; Yuka Kawai 
 

REACTIVE TABU SEARCH FOR OPTIMAL VEHICLE ROUTING METHOD OF TRUCKS CONSIDERING 
ALLOCATION OF SECONDARY DEPOTS IN CASE OF NATURAL DISASTER .......................................................................... 422 

Sara Onoda; Yoshikazu Fukuyama 
 

FAULT DETECTION OF HYDROELECTRIC GENERATORS USING ISOLATION FOREST .................................................... 428 
Yuki Hara; Yoshikazu Fukuyama; Kenya Murakami; Tatsuya IIzaka; Tetsuro Matsui 

 

ONE CLASS SUPPORT VECTOR MACHINE WITH A NEW FEATURE SELECTION METHOD FOR FAULT 
DETECTION OF GAS TURBINE GENERATORS IN THERMAL POWER PLANTS ..................................................................... 434 

Takahiro Yamasaki; Yoshikazu Fukuyama; Kenya Murakami; Tatsuya IIzaka; Tetsuro Matsui 
 

QUASI-LINEAR SVM WITH LOCAL OFFSETS FOR HIGH-DIMENSIONAL IMBALANCED DATA 
CLASSIFICATION ........................................................................................................................................................................................ 440 

Li Yanze; Harutoshi Ogai 
 



A PROPOSAL OF COLLATION METHOD USING NONLINEAR SVM FOR RESTORATION OF STONE 
WALL IN KUMAMOTO CASTLE ............................................................................................................................................................. 446 

Yusuke Take; Shin-Ya Tokunaga; Hiroshi Okajima; Nobutomo Matsunaga 
 

AN INDEPENDENTLY/ELECTRONICALLY TUNABLE VOLTAGE-MODE MULTI-FUNCTION FILTER 
USING VDGAS ............................................................................................................................................................................................... 452 

Jirawat Hirunporm; Montree Siripruchyanun 
 

A COMPACT ELECTRONICALLY CONTROLLABLE BIQUAD FILTER SYNTHESIZING FROM 
PARALLEL PASSIVE RLC CONFIGURATION ..................................................................................................................................... 457 

Khanidtha Thinthaworn; Winai Jaikla; Peerawut Suwanjan; Suchin Adhan; Nattapol Srichaiya; Adisorn Kwawsibsame; Fabian 
Khateb 

 

INTEGRATING HUMAN VISUAL PERCEPTION IN SCENE UNDERSTANDING BY SALIENCY VISUAL 
SLAM ............................................................................................................................................................................................................... 462 

Naoki Kataoka; Prarinya Siritanawan; Kazunori Kotani 
 

HARDWARE AND SOFTWARE VIDEO ENCODING COMPARISON .............................................................................................. 470 
Ramil Safin; Emilia Garipova; Roman Lavrenov; Hongbing Li; Mikhail Svinin; Evgeni Magid 

 

QUANTITATIVE EVALUATION OF VISUAL-MOTOR COORDINATION WHILE RECEIVING A BALL 
WITH BOTH HANDS ................................................................................................................................................................................... 476 

Ayuko Saito; Yuto Monma; Kazuto Miyawaki 
 

ESTIMATION OF TREE DIAMETER AT BREAST HEIGHT USING STEREO CAMERA BY DRONE 
SURVEYING AND MOBILE SCANNING METHODS ........................................................................................................................... 482 

Visarut Trairattanapa; Ankit A. Ravankar; Takanori Emaru 
 

LOCALIZATION ALGORITHM BASED ON ALTITUDE TIME SERIES IN GNSS-DENIED ENVIRONMENT....................... 488 
Takayoshi Yokota 

 

PREDICTION OF WIND SPEED AND DIRECTION USING ENCODING - FORECASTING NETWORK WITH 
CONVOLUTIONAL LONG SHORT-TERM MEMORY ........................................................................................................................ 494 

Anggraini Puspita Sari; Hiroshi Suzuki; Takahiro Kitajima; Takashi Yasuno; Dwi Arman Prasetya; A. Rabi 
 

A NEW OPTICAL FLOW ESTIMATION BASED ON DYNAMICAL SYSTEM APPROACH WITH 
INTENSITY VARIATION VIOLATING THE CONSERVATION LAW ............................................................................................. 500 

Aki Nakamura; Noboru Sebe; Shuichi Enokida; Eitaku Nobuyama 
 

FAST MAXIMUM A POSTERIORI ESTIMATION USING PARTICLE FILTER AND ADAPTIVE VECTOR 
QUANTIZATION........................................................................................................................................................................................... 506 

Masaru Morita; Takeshi Nishida 
 

EEG FEATURE SELECTION FOR SUBJECTIVE PREFERENCE ..................................................................................................... 512 
Wichaya Wichienchai; Yodchanan Wongsawat 

 

STABILITY ANALYSIS FOR GENERALIZED BUTLEROV TYPE CHEMICAL REACTION NETWORK IN 
BATCH REACTOR ....................................................................................................................................................................................... 517 

Hirokazu Komatsu; Hiroshi Yokota; Hiroyuki Nakajima 
 

ANALYSIS OF SOUND IMAGERY IN EEG WITH A CONVOLUTIONAL NEURAL NETWORK AND AN 
INPUT-PERTURBATION NETWORK PREDICTION TECHNIQUE ................................................................................................. 523 

Sarawin Khemmachotikun; Yodchanan Wongsawat 
 

HUMAN MOTION DETECTION BASED ON LOW RESOLUTION INFRARED ARRAY SENSOR ............................................ 529 
Shigeyuki Tateno; Fanxing Meng; Renzhong Qian; Tong Li 

 

THE RELATIONSHIPS BETWEEN MIDDLE-RANGE TOPOLOGY AND WEIGHTS ON FACE-TO-FACE 
COMMUNICATION NETWORKS ............................................................................................................................................................. 535 

Shun-Ichi Amano; Yoshihiro Miyake 
 

ANALYSIS OF "BID-RIGGING NORMS" MODEL IN THE APPLICATION OF THE NORMS GAME 
MODEL ........................................................................................................................................................................................................... 543 

Hideyuki Morofuji; Setsuya Kurahashi 
 

HOW TO USE ADAPTIVE LEARNING IN THE CLASSROOM? TEACHING SIMULATION WITH 
ADAPTIVE LEARNING ON THE COMPLEX DOUBLY STRUCTURAL NETWORK ................................................................... 549 

Keisuke Kuniyoshi; Setsuya Kurahashi 
 

FORECASTING ELECTRICITY DEMAND WITH DYNAMIC CHARACTERISTICS BASED ON SIGNAL 
ANALYSIS AND MACHINE LEARNING ................................................................................................................................................. 555 

Masato Utsumi; Ikuo Shigemori; Tohru Watanabe 
 

DYNAMICAL AND TOPOLOGICAL EFFECT TO PROMOTION OF COOPERATION IN 
COEVOLUTIONARY PUBLIC GOODS GAME ON COMPLEX NETWORKS ................................................................................ 561 

Norihito Toyota 
 

FORCE CONTROL FOR A FORCE DISPLAY USING A PNEUMATIC ACTUATOR AND IMPROVEMENT 
OF THE ACTUATOR ................................................................................................................................................................................... 567 

Daisuke Takata; Ken‘ichi Koyanagi; Tomoaki Murabayashi; Takumi Tamamoto; Takuya Tsukagoshi; Kentaro Noda; Toru Oshima 
 

A CONTROL METHOD FOR PALM CIRCLE TASK ON CONTACT JUGGLING OF A BALL BY A 3-DOF 
MANIPULATOR ............................................................................................................................................................................................ 573 

Akira Nakashima 
 

AUTONOMOUS EMERGENCY STEERING USING DEEP REINFORCEMENT LEARNING FOR 
ADVANCED DRIVER ASSISTANCE SYSTEM....................................................................................................................................... 579 

Misako Yoshimura; Gakuyo Fujimoto; Abinav Kaushik; Bharat Kumar Padi; Matthew Dennison; Ishaan Sood; Kinsuk Sarkar; 
Abdul Muneer; Amit More; Masamitsu Tsuchiya; Satoru Araki; Anil Hebber; Tijmen Tieleman; Yuji Yasui 

 

DISTURBANCE ATTENUATION CONTROL VIA TIME-VARYING INPUT-TO-STATE STABILITY 
TRACKING CONTROL LYAPUNOV FUNCTIONS .............................................................................................................................. 584 

Yasuhiro Fujii; Hisakazu Nakamura 
 



A DESIGN METHOD OF MODEL ERROR COMPENSATOR USING META-HEURISTICS AND LMIS .................................. 590 
Ryuichiro Yoshida; Yuki Tanigawa; Hiroshi Okajima; Nobutomo Matsunaga 

 

ON THE INSTANT ITERATIVE LEARNING MPC FOR NONLINEAR SYSTEMS ........................................................................ 596 
Kaito Sato; Kenji Sawada; Masaki Inoue 

 

ASPR BASED ADAPTIVE OUTPUT REGULATION FOR SYSTEM WITH UNCERTAIN DISTURBANCES ........................... 602 
Zhihao Yao; Kota Akaike; Ikuro Mizumoto 

 

INFLUENCE OF COUNTERWEIGHT-LOADING ON CALIBRATION RESULT OF REFERENCE TORQUE 
WRENCH USING DEADWEIGHT TYPE TORQUE CALIBRATION EQUIPMENT ...................................................................... 608 

Koji Ogushi 
 

FORMAL VERIFICATION OF FISCHER’S REAL-TIME MUTUAL EXCLUSION PROTOCOL BY THE 
OTS/CAFEOBJ METHOD ........................................................................................................................................................................... 613 

Masaki Nakamura; Shuki Higashi; Kazutoshi Sakakibara; Azuhiro Ogata 
 

FINITE-TIME CONTROL OF DISCRETE-TIME POSITIVE LINEAR SYSTEMS VIA CONVEX 
OPTIMIZATION ........................................................................................................................................................................................... 619 

Chengyan Zhao; Masaki Ogura; Kenji Sugimoto 
 

AN LMI-BASED STABILITY ANALYSIS OF PERIODIC LINEAR TIME-VARYING SYSTEMS: FOR 
GENERAL CASES INVOLVING HIGHER HARMONIC FREQUENCIES ........................................................................................ 625 

Mitsunori Sakai; Toru Asai; Ryo Ariizumi; Shun-Ichi Azuma 
 

SIMULTANEOUS ESTIMATION OF DERIVATIVES, EQUILIBRIUM STATES, AND DISTURBANCES FOR 
MODELING AS A LINEAR TIME-INVARIANT SYSTEM ................................................................................................................... 630 

Huy Son Luu; Yoshimasa Ochi 
 

LINEAR ACTIVE DISTURBANCE REJECTION CONTROLLER DESIGN BASED ON DISTURBANCE 
RESPONSE SPECIFICATION FOR A 1ST ORDER PLANT ................................................................................................................ 636 

Ryo Tanaka; Momoko Toyota; Tetsunori Koga 
 

MULTIPLE TRAJECTORIES GENERATION TO REALIZE STABLE FLIGHT OF KITES IN AIRBORNE 
WIND ENERGY SYSTEM ........................................................................................................................................................................... 643 

Tomo Aoki; Takeshi Tsuchiya 
 

MODEL PREDICTIVE FORMATION CONTROL FOR QUADCOPTERS WITH TOWING CABLES ....................................... 649 
Sota Wada; Kazuma Sekiguchi; Kenichiro Nonaka 

 

ATTITUDE ESTIMATION BY KALMAN FILTER BASED ON THE INTEGRATION OF IMU AND 
MULTIPLE GPSS AND ITS APPLICATION TO CONNECTED DRONES ........................................................................................ 656 

Kento Fukuda; Shin Kawai; Hajime Nobuhara 
 

COLLISION AVOIDANCE CONTROL OF ROBOT ARM CONSIDERING THE SHAPE OF THE TARGET 
SYSTEM .......................................................................................................................................................................................................... 663 

Ryota Hamatani; Hisakazu Nakamura 
 

PITCH AND ROLL CONTROL OF AN ACTIVE OMNI-WHEELED UNICYCLE USING LQR AND SLIDING 
MODE CONTROLLER ................................................................................................................................................................................ 669 

Sudarshan Mark Samarasinghe; Manukid Parnichkun 
 

TIME-FREQUENCY REGULARIZATION FOR IMPULSE RESPONSE ESTIMATION ................................................................ 676 
Yusuke Fujimoto 

 

TRAJECTORY TRACKING BASED ON ADAPTIVE WEIGHTS RECEDING HORIZON CONTROL BY 
DIFFERENTIAL DRIVE ROBOT .............................................................................................................................................................. 680 

Samidha Mridul Verma; Rahul Ravichandran; Rahul Singhal; Rajesh Kumar 
 

DESIGN OF OBSERVERS FOR THE FLOW AROUND A CYLINDER USING MACHINE LEARNING 
TECHNIQUES ................................................................................................................................................................................................ 686 

Yasuo Sasaki; Daisuke Tsubakino 
 

VISUAL PURSUIT CONTROL WITH TARGET MOTION LEARNING VIA GAUSSIAN PROCESS .......................................... 692 
Junya Yamauchi; Thomas Beckers; Marco Omainska; Takeshi Hatanaka; Sandra Hirche; Masayuki Fujita 

 

SEMANTIC SEGMENTATION FOR ROAD SURFACE DETECTION IN SNOWY ENVIRONMENT ......................................... 700 
Sirawich Vachmanus; Ankit A. Ravankar; Takanori Emaru; Yukinori Kobayashi 

 

STUDY ON CONNECTION BETWEEN VIBRATION AND RESISTANCE FORCE FROM LOOSE SOIL FOR 
LEG TYPED ROVERS.................................................................................................................................................................................. 706 

Tomohiro Watanabe; Kojiro IIzuka 
 

AUTONOMOUS MOBILE ROBOT NAVIGATION USING 2D LIDAR AND INCLINED LASER 
RANGEFINDER TO AVOID A LOWER OBJECT .................................................................................................................................. 711 

Phang Darren Ren Yee; Nattawat Pinrath; Nobuto Matsuhira 
 

VENRIR: VISION ENHANCE FOR NAVIGATING 4-LEGGED ROBOT IN ROUGH TERRAIN ................................................. 717 
Noppadol Pudchuen; Chirdpong Deelertpaiboon; Wisanu Jitviriya; Amornpun Phunopas 

 

MULTI-ROTOR ATTITUDE CONTROL USING CASCADE-LADRC WITH REDUCED ORDER LESO .................................. 723 
Heming Zhang; Shin Kawai; Hajime Nobuhara 

 

INTEGRATION OF VIRTUAL ROBOT ENVIRONMENTAL PLATFORM WITH ROBOT OPERATING 
SYSTEM FOR REAL-TIME SIMULATION OF A ROBOT .................................................................................................................. 729 

Nattawat Pinrath; Nobuto Matsuhira 
 

SPATIAL ATTENTION FOR AUTONOMOUS DECISION-MAKING IN HIGHWAY SCENE ...................................................... 736 
Shuwei Zhang; Yutian Wu; Harutoshi Ogai 

 

IITM B-ROBOT: A BIOINSPIRED RECONFIGURABLE QUADRUPED ROBOT FOR ALL TERRAIN 
APPLICATIONS USING 3-DOF LEGS ...................................................................................................................................................... 742 

Mit Patel; P. V. Manivannan 
 

MULTI-ROBOT CONTROL FOR ADAPTIVE CAGING AND TRACKING OF A FLOOD AREA ............................................... 749 
Yang Bai; Mikhail Svinin; Evgeni Magid 

 



DRIVER’S MENTAL WORKLOAD MEASUREMENT CONCERNING COGNITIVE CHANNELS ............................................ 755 
Weiya Chen; Tetsuo Sawaragi; Toshihiro Hiraoka 

 

HOW DOES DRIVER TAKEOVER WORSEN IN A SUDDEN SYSTEM FAILURE OF CONDITIONALLY 
AUTOMATED DRIVING? ........................................................................................................................................................................... 761 

Hua Yao; Suyang An; Huiping Zhou; Makoto Itoh 
 

GUIDANCE OF A PERSON BY SCALING THE IMAGE PROJECTED FROM A MOBILE ROBOT .......................................... 767 
Soya Ono; Aki Tamai; Shohei Yamashita; Tetsushi Ikeda; Satoshi Iwaki 

 

SOCIAL EXPERIMENT OF E-JIKEI NETWORK CAMERA WITH GREETING FUNCTION..................................................... 773 
Kohei Mukai; Akihiro Takita; Yuki Tomaru; Yusaku Fujii 

 

LEARNING SUPPORT METHODS BASED ON PREDICTIVE CONTROL USING MACHINE LEARNING 
FOR EDUCATIONAL BIG DATA .............................................................................................................................................................. 779 

Keisuke Abe; Kai Cheng 
 

APPLICATION OF AI TECHNOLOGY TO SMART AGRICULTURE: DETECTION OF PLANT DISEASES .......................... 785 
Soichiro Torai; Shinichi Chiyoda; Kenichi Ohara 

 

MODEL PREDICTIVE DRIVING FOR TRACTOR-TRAILER MOBILE ROBOT WITH AN OMNI-
DIRECTIONAL TRACTOR ........................................................................................................................................................................ 791 

Nobuaki Ito; Hiroyuki Okuda; Tatsuya Suzuki 
 

A METHOD FOR CREATING LADDER DIAGRAMS FROM TIMING DIAGRAMS AS SEQUENTIAL 
CIRCUITS ....................................................................................................................................................................................................... 795 

Iko Miyazawa 
 

DERIVATION OF A MATHEMATICAL MODEL FOR STRIP WALKING IN HOT STRIP FINISHING MILLS ..................... 801 
Kosei Higashi; Shigeru Yamamoto; Sanga Takagi; Tokujiro Horikawa; Yukihiro Yamasaki; Hiroto Ujikawa 

 

GLOCAL CONTROL OF MANUFACTURING FACTORIES BY PROBABILITY CONTROL OF AGV 
TRANSPORTATION MECHANISM: A DISSIPATIVITY APPROACH ............................................................................................. 806 

Binh Minh Nguyen; Koji Tsumura; Hisaya Wakayama; Shinji Hara 
 

COMPUTATIONAL COMPLEXITY OF DECLARE RELATION PROBLEM FOR SOUND NON-FREE-
CHOICE WORKFLOW NETS .................................................................................................................................................................... 812 

Atsushi Ohta; Kohkichi Tsuji 
 

A RAILWAY TIMETABLE SCHEDULING MODEL BASED ON A MAX-PLUS-LINEAR SYSTEM .......................................... 818 
Kyohei Sagawa; Nozomi Yoshimura; Yoichi Shimakawa; Hiroyuki Goto 

 

HUMAN ACTION RECOGNITION BASED ON SELF- ORGANIZING MAP IN SURVEILLANCE CAMERAS ....................... 824 
Ayana Nakajima; Yasutaka Hoshino; Kazuhiro Motegi; Yoichi Shiraishi 

 

IOT FRAMEWORK OF WEARABLE DEVICE FOR TELEMEDICINE APPLICATION .............................................................. 830 
Haohao Zhang; Junze Li; Kazuhiro Motegi; Yoichi Shiraishi 

 

APPLICABILITY OF MAP GENERATED BY SELF-ORGANIZING MAP ALGORITHM IN HAMMERING 
SOUND INSPECTION .................................................................................................................................................................................. 836 

Daisuke Oka; Yasutaka Hoshino; Kazuhiro Motegi; Yoichi Shiraishi 
 

ESTIMATION OF LAWN GRASS LENGTHS BASED ON RANDOM FOREST ALGORITHM FOR ROBOTIC 
LAWN MOWER ............................................................................................................................................................................................ 842 

Kazuki Zushida; Zhang Haohao; Hideaki Shimamura; Kazuhiro Motegi; Yoichi Shiraishi 
 

COMPARISON OF SHALLOW NEURAL NETWORK WITH RANDOM FOREST ALGORITHM IN 
ESTIMATING LAWN GRASS LENGTHS FOR ROBOTIC LAWN MOWERS ................................................................................. 848 

Masaki Kojima; Hideaki Shimamura; Kazuhiro Motegi; Yoichi Shiraishi 
 

AN EXTENSION OF PANTELIDES ALGORITHM FOR CONSISTENT INITIALIZATION OF 
DIFFERENTIAL-ALGEBRAIC EQUATIONS USING MINIMALLY SINGULARITY .................................................................... 854 

Keisuke Shimako; Masanobu Koga 
 

INDOOR NAVIGATION SYSTEM BY COMBINING ULTRASONIC WAVE TOA AND INERTIAL 
MEASUREMENT .......................................................................................................................................................................................... 860 

Romprakhun Tientadakul; Hiroaki Nakanishi; Tomoo Shiigi; Zichen Huang; Lok Wai Jacky Tsay; Naoshi Kondo 
 

PARAMETER DEPENDENT MODEL BASED ON LINKAGES FOR STATE, PARAMETER AND INPUT 
ESTIMATION METHOD ............................................................................................................................................................................. 866 

Masafumi Yamakawa; Toru Asai; Ryo Ariizumi; Shun-Ichi Azuma 
 

A BIC-BASED REFINED PIECEWISE-LINEAR HAMMERSTEIN IDENTIFICATION FOR VALVE 
STICTION PILOT PLANT ........................................................................................................................................................................... 872 

Jiravit Pratvittaya; Sarawan Wongsa 
 

ON THE SUDOKU-BASED ARRANGEMENT IN RECONFIGURING A LARGE-SCALE PHOTOVOLTAIC 
ARRAY ............................................................................................................................................................................................................ 878 

Nguyen Duc Tuyen; Le Viet Thinh; Vu Xuan Son Huu 
 

DESIGN OF AN ECONOMICAL AND RELIABLE NET-METERING DEVICE FOR RESIDENTIAL 
CONSUMPTION MEASUREMENT USING IOT .................................................................................................................................... 884 

Hassan Jamal; M. Nauman Arshad; Yasir Butt; Hasan Shafiq; Abdul Manan; Akash Arif; Mohsin Khan Janjua 
 

ELECTRONIC PROPERTIES OF MOLECULAR-ADSORBED MONOLAYER GRAPHENE ...................................................... 890 
Peerasak Chantngarm; Wuttichai Vijitkunsawat; Masaya Kawase 

 

AWC 708C LASER CUTTING MANUAL LEARNING SET .................................................................................................................. 896 
Wasin Sae-Jeng; Sunti Tuntrakool; Somchai Maunsaiyat; Piya Supavarasuwat 

 

A MODIFICATION OF THE LUGRE FRICTION MODEL FOR POTENTIAL ENERGY ............................................................. 903 
Yoshihiko Suzuki; Gan Chen 

 

ROM INTEGRATED VIBRATION CONTROL OF STOCHASTICALLY PARAMETERED FLEXIBLE 
STRUCTURES ............................................................................................................................................................................................... 909 

Hiren Patel; Rahul Kumar; Shaikh Faruque Ali 
 



TWO-STEP DATA DRIVEN CONTROL DESIGN FOR SHAKING TABLE AFFECTED BY REACTION 
FORCE ............................................................................................................................................................................................................ 915 

Shinji Ishihara; Koji Hironaka; Koichi Tahara 
 

PERFORMANCE IMPROVEMENT OF PNEUMATIC ISOLATION TABLE CONTROL WITH A NON-
LINEAR QUANTIZER ................................................................................................................................................................................. 921 

Tomoya Mitsuhashi; Nijihiko Ishihara; Masaya Tanemura; Yuichi Chida 
 

COMBINATORIAL OPTIMIZATION-BASED HIERARCHICAL MANAGEMENT OF RESIDENTIAL 
ENERGY SYSTEMS AS VIRTUAL POWER PLANT ............................................................................................................................. 927 

Toranosuke Saito; Akira Yoshida; Takahiro Kashikawa; Koichi Kimura; Yoshiharu Amano 
 

ADAPTIVE FAULT-DETECTOR OF POWER SYSTEMS USING ACTIVE ELECTRICAL POWER 
DYNAMICS .................................................................................................................................................................................................... 934 

Shan Yi; Shohei Ueno; Haruo Suemitsuo; Takami Matsuo 
 

CONSTRUCTION OF A STATE SPACE MODEL WITH WARM AND COLD SEAWATER FLOW RATE 
INPUTS FOR AN OTEC PLANT USING RANKINE CYCLE ............................................................................................................... 940 

Yoshitaka Matsuda; Daiki Suyama; Takenao Sugi; Satoru Goto; Takeshi Yasunaga; Yasuyuki Ikegami 
 

THE CHARACTERISTIC ANALYSIS OF A-CAES PLANT WITH THE VIRTUAL SYNCHRONOUS 
GENERATOR FUNCTION .......................................................................................................................................................................... 946 

Yasuo Takagi; Kanami Sakamoto; Ryo Nakamichi; Takashi Sato 
 

ANALYSIS OF POWER GRID SYSTEM WITH SOLAR POWER SOURCES AND ENERGY STORAGE 
SYSTEM INTEGRATIONS USING OPENDSS ........................................................................................................................................ 952 

Chanasith Jan-Ngurn; Krischonme Bhumkittipich 
 

IMPROVEMENT OF CONVERGENCE OF THE OVERBOUNDING APPROXIMATION METHOD FOR BMI 
PROBLEMS BY REGULARIZATION TERM ......................................................................................................................................... 957 

Kyohei Azumi; Noboru Sebe 
 

ROBUST FAULT-TOLERANT SERVO SYSTEM AGAINST SENSOR FAILURE AND PLANT 
UNCERTAINTIES ......................................................................................................................................................................................... 963 

Kana Shikada; Noboru Sebe; Koichi Suyama; Katherin Indriawati 
 

ROBUST NASH STRATEGY FOR UNCERTAIN SIR TIME-DELAY MODEL ................................................................................ 969 
Hiroya Kikuchi; Hiroaki Mukaidani; Ramasamy Saravanakumar 

 

DECENTRALIZED ROBUST K-CONNECTED NETWORK WITH UNMANNED VEHICLES USING VERTEX 
CONNECTIVITY ........................................................................................................................................................................................... 974 

Hiroaki Kata; Seiya Ueno 
 

A DESIGN METHOD OF 2DOF FAULT TOLERANT SERVO CONTROLLER AGAINST SIMULTANEOUS 
SENSOR AND ACTUATOR FAILURE ..................................................................................................................................................... 980 

Kosuke Makiyama; Sadaaki Kunimatsu; Kazuki Motoyama 
 

EXPERIMENTAL EVALUATION OF REACTION FORCE FROM SOIL CAUSED BY ROOT-CUT BLADE 
MOTION OF AN AUTOMATIC SPINACH HARVESTER .................................................................................................................... 985 

Shota Yanagisawa; Takuya Fukumoto; Yuichi Chida 
 

SIMULATIONS FOR GIFT & CIRCULATION MODEL OF RELATIONALITY ASSETS TOWARD 
REBUILDING COMMUNITY ..................................................................................................................................................................... 991 

Mizuki Tanaka; Ryo Shioya; Katsuhiko Yonezaki; Yurika Shiozu; Ivan Tanev; Katsunori Shimohara 
 

A SUPPORT SYSTEM TO ENCOURAGE IDEA GENERATION DURING VIDEOCONFERENCE 
BRAINSTORMING ....................................................................................................................................................................................... 997 

Yutaka Yamaguchi; Chika Oshima; Ryuji Tanaka; Koichi Nakayama 
 

Author Index 




