2021 IEEE International
Conference on Consumer

Electronics-Talwan
(ICCE-TW 2021)

Penghu, Taiwan
15-17 September 2021

IEEE Catalog Number: CFP21CCC-POD
ISBN: 978-1-6654-3329-7



Copyright © 2021 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. 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: CFP21CCC-POD
ISBN (Print-On-Demand): 978-1-6654-3329-7
ISBN (Online): 978-1-6654-3328-0
ISSN: 2575-8276

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

proceedings

000



TABLE OF CONTENTS

DEVELOPMENT OF A WEARABLE DEVICE OF MEASURING VIEWING DISTANCES IN
SMARTPHONE USE ...ttt bbb s bbbt bbb e bkt bbbt ettt nr et 1
Shih-Miao Huang

A SIMILARITY CALCULATION METHOD FOR ORIGINALITY EVALUATION.......ccccevviinirienienieen, 3
Changbao Li, Xuelin Liu, Zhongliang Ai, Kewen Lu, Zhonglin Liu, Yawei Su

IMPLEMENTATION OF A NOVEL INTELLIGENT DROWSINESS DETECTION WARNING
SYSTEM .ottt ettt ettt st E R et R e Rt E R et R e Rt E R et R e R AR Rt R e Rt R e R et R e st R et te e neenn 5
Robert Chen-Hao Chang, Chia-Yu Wang, Yu-Ya Kao

A SMART MINI MARINE FISH TANK SYSTEM BASED ON AIOT TECHNOLOGY .....ccccovvevinineirienen. 7
Yi-Hsuan Liu, Wen-Hui Wu, Xiang-Rui Huang, Wei-Han Chen, Liang-Bi Chen

USE SUBSEQUENT NEURAL NETWORK TO ANALYZE ICEMI ....cccovvviiiiiieiiscienses e 9
Shih-Yi Yuan, Shu-Yao Hsuan, Cheng-You Chang, Bo-Yu Zhu, Si-Rong He, Yuan-Fu Ku,
Tzung-Hsien Chen

GRAPH SIGNAL DENOISING METHOD USING THE K-NEAREST NEIGHBORS FOUND
BY DIJKSTRA'S ALGORITHM ..ottt bbbttt 11
Chien-Cheng Tseng, Su-Ling Lee

A MATRIX INVERSION FREE METHOD FOR COMPUTING KATZ CENTRALITY OF
TAIPEI METRO SYSTEM USING NEUMANN SERIES ......cocoviiiiiie et 13
Chien-Cheng Tseng, Su-Ling Lee

DDM: DELAY DRIVEN LAYER ASSIGNMENT ALGORITHM BASED ON DEPLOYMENT
IMECHANISM.. .ottt bbb bbb bbb bbbt bbbt bbb bttt 15
Chenpeng Bao, Saijuan Xu, Zhen Chen

HOLDING-VOLTAGE IMPROVEMENT OF UHV CIRCULAR NLDMOS TRANSISTORS BY
THE DRAIN-SIDE SCR ENGINEERING .......cootitiiiiiiiiieite sttt 17
Tien-Yu Lan, Shen-Li Chen, Yu-Jie Zhou, Shi-Zhe Hong, Jhong-Yi Lai, Zhi-Wei Liu

DEVELOPMENT OF A LEAKAGE ENERGY RECOVERY APPLIED TO FULL-BRIDGE
(00 ] A I = SRR RTR 19
Yong-Dong Chang, Guo-Xiang Liu

AIOT MODULE DEVELOPMENT FOR AUTOMATED PRODUCTION.......cccotiiiiririeeninieneseeiee s 21
En-Shuo Cheng, Jun-Yi Yang, Jeng-Dao Lee, Kuo-Yi Chen, Nian-Ze Hu, Lin-Yin Chen

HIGH-ORDER SYCHROSQUEEZING TRANSFORMS AND ITS APPLICATION FOR
HIGHLY ACCURATE ANIMAL VOICE ANALYSIS. ...t 23
De-Yan Lu, Jian-Jiun Ding

HIGH-LEVEL SYNTHESIS FOR CONTINUOUS-FLOW MICROFLUIDIC BIOCHIPS
CONSIDERING FLOW-CHANNEL-INTERSECTION OPTIMIZATION ....cccotiiiiiiieinnieenesiee e 25
Hongbin Huang, Hongxing Lin, Saijuan Xu, Zhen Chen

THE BODY SENSOR SUIT WITH MIXED REALITY INTERACTIVE GAMES .........ccoceivviiieeeiee e, 27
Kuo-Yi Chen, Jeng-Dao Lee, Ting-Jia Zhang



A FULLY SELF-LOCKING/INTERLOCKING SWITCH CIRCUIT USING SIGNAL MUTUAL
(0T ]\ 1 11 RS TTSTS 29
Hsin-Chuan Chen, Wenbin Cheng

POl RECOMMENDATION MODEL BASED ON ATTENTION-BASED GATED RECURRENT
UNIT NETWORK ..ottt sttt sttt st te s e e s e e e s e seesae s ae et e e seese e s e e e e teneeebesbeeneeneeneenseneeneenreaneas 31
Jinxi Wu, Yi Yao, Ruiming Fan, Dan Tao

A DEEP METRIC LEARNING METHOD WITH COMBINED LOSS OF TRIPLET NETWORK
AND AUTOENGCODER ..ottt etttk b bttt b bt bkt b bt nn et 33
Po-Hsuan Yen, Chien-Cheng Tsenga, Su-Ling Lee

APPLICATION OF WHALE OPTIMIZATION ALGORITHM IN THE OPTIMIZATION OF
LITHIUM BATTERY PARAMETERS ...ttt 35
En-Jui Liu, Ting-Chen Pan, Wei-Lun Yu, Che-Wun Hong

VELOCITY PREDICTION FOR MIDI NOTES WITH DEEP LEARNING .......cccoccocoiivieiiirenire e seeseseens 37
Chien-Sheng Kuo, Woei-Kae Chen, Chien-Hung Liu, Shingchern D. You

A RETENTION-ERROR MITIGATION METHOD ON TLC NAND FLASH MEMORY FOR CE
STORAGE SYSTEMS ...ttt bbb bbb bbb e bt e bbbt eb e b b e eb e e e b e b nn et e ene e 39
Chin-Hsien Wu, Yi-Lun Lan, Wei-Hao Wu, Chi-Yen Yang

UHEALTH: SMART CLOTHING ENABLE D INTELLIGENT UBIQUITOUS HEALTH
MONITORING SYSTEM ..ottt bbbttt bbbt b et b et b et et b et et bns 41
Aiguo Wang, Huancheng Liu, Huihui Chen, Chundi Zheng, Guilin Chen

HIGH-LEVEL SYNTHESIS CONSIDERING CACHE MINIMIZATION FOR CONTINUOUS-
FLOW MICROFLUIDIC BIOCHIPS........ciiitiiieiiite ettt 43
Hongxing Lin, Hongbin Huang, Saijuan Xu, Zhen Chen

TOWARDS PERSONALIZED REAL-TIME CARDIODYNAMIC STATUS MONITORING:
MULTI-SCALE MODELING OF THE HEART SOUND......cccoiiiiiinirnsisieeiese et sseseesee e ssesnens 45
Tung Jing Fang, Chen Han, Chuan Chia Wang, Lai Chung Lee, Whei Jane Wei

THE EFFECT OF TIME LAG BETWEEN SERVERS ON QOE OF MULTI-VIEW VIDEO AND
AUDIO TRANSMISSION ...ttt ettt ettt sttt ettt s st s st s et e e st e e st e et e sseesaeesbeesbeesbestesatssaessbeesbeesbeenbessbesreeas 47
Toshiro Nunome, Takuro Ito

OPTIMIZATION OF THE STACK STRUCTURE OF ELECTRONIC PAPER DISPLAY
MODULES BY USING THE TAGUCHI METHOD ......cciiiiiiiiiiieneese e 49
Luo Ning, Huei Chuan Lee, Ching-I Chen, Qiu Hong Xing

ESD-IMMUNITY IMPACT OF HV PLDMOS WITH DRAIN-SIDE EMBEDDED
HORIZONTAL P-TYPE SCHOTTKY MODULATIONS.......coctitiiiiirieniecse e e 51
Shi-Zhe Hong, Shen-Li Chen, Tien-Yu Lan, Yu-Jie Zhou, Zhi-Wei Liu, Jhong- Yi Lai

KNEE LIFT DETECTION USING CONVOLUTIONAL NEURAL NETWORK METHOD
WITH FPGA HARDWARE DESIGN ..ottt bbb 53
Tzu-Chieh Chen, Yi-Jhen Luo, Wei-Chung Wan, Tsung-Han Tsai

A POSTURE FEATURES BASED PEDESTRIAN TRAJECTORY PREDICTION WITH LSTM................. 55
I-Hsi Kao, Xiao Zhou, I-Ming Chen, Pin Wang, Ching-Yao Chan

EFFICIENT MUSCLE SIGNAL COLLECTION SYSTEM OF WIRELESS BODY SENSOR
NETWORK BASED ON EMG .....ouiuiiiiitiiiiiteiiee ettt ettt bbbkttt ettt 57
Shih-Hsiung Lee, Hou-Chuan Tseng



INVESTIGATING THE DESIGN OF THE EMOTION FUNCTION OF AN APP FOR
CHILDREN’S LIBRARIES ......ccutttittiitite ittt sttt ettt ettt ettt sttt e st e e ss e e snb e e s st e e st e e nsbeennteennbe s 59
Yu-Wen Hsu, Chun-Ching Chen

DESIGN AND EVALUATION OF CHILDREN LIBRARY APP INTERFACE .........cccocevveiieeeee e 61
Yu-Wen Hsu, Chun-Ching Chen

A UNIPLANAR MULTI-BAND S-SHAPE ANTENNA FOR SMART PHONE APPLICATIONS............... 63
Jia-Sheng Xu, Hsin-Lung Su

A COMPACT MULTI-BANDS ANTENNA FOR 4G MOBILE TERMINALS.........cccov e, 65
Hsin-Lung Su, Huan-Sheng Lyu

FREQUENCY SELECTIVE FILTERING OF GRAPH SIGNAL IN DIRECTED GRAPH
FOURIER TRANSFORM DOMAIN ...ttt ettt ettt 67
Chien-Cheng Tseng, Su-Ling Lee

EFFECTIVE TWO-STAGE PROCESSING BASED LITE DEEP LEARNING CLASSIFIER FOR

GENDER DETECTION ..ottt et b et h et b e bbb bbbt bbbt e e bt ab e ne b e enenn b e ene e 69
Hua-Luen Chen, Chi-Chun Lai, Jie-Min Lin, Kuan-Hung Chen, Yin-Tsung Hwang, Chih-
Peng Fan

AN ENERGY-EFFICIENT AND PROGRAMMABLE RISC-V CNN COPROCESSOR FOR
REAL-TIME EPILEPSY DETECTION AND IDENTIFICATION ON WEARABLE DEVICES................... 71
Yi-Wen Hung, Yao-Tse Chang, Shuenn-Yuh Lee, Chou-Ching Lin, Gia-Shing Shieh

SMART AUGMENTED REALITY OF THE PERSPECTIVE-TAKING APPLICATION OF
EXHIBITS ettt bbbt bbb btk b b £ bR b b £ b bR b bt e e Rt b bt b bt b bt b b 73
Tzu-Jung Kung, Chi-Hao Lung

FORWARD VEHICLE DETECTION BASED ON THERMAL VISION AND
CONVOLUTIONAL NEURAL NETWORK FOR AUTONOMOUS VEHICLES.........c.ccoceoiiriiiincinicns 75
Yu-Quan Wang, Ping-Han Chen, Sin-Ye Jhong, Kuan-Ming Yen, Yung-Yao Chen

CHILDREN'S IMPLICIT AUTHENTICATION BASED ON GESTURE FEATURE FOR
SMARTPHONE ...ttt bbbtk bR e bbb bR e bbb b e bt ek b et b et ettt 77
Xinxian Zhang, Jiangyang Lan, Ruihan Li, Dan Tao

THE EFFECT OF CHILDREN'S BELONGINGNESS ON ONLINE KNOWLEDGE-SHARING
BEHAVIORS IN A LIBRARY VIRTUAL BOOK CLUB .....ciiiiiiiitie sttt ane s 79
Ms. Yun-Hui Chou, Chun-Ching Chen

DETECTORS++: THE ROBUST BASELINE FOR A DEFECT DETECTION SYSTEM ......ccccoevvvvvvierennnn 81
Fityanul Akhyar, Chih-Yang Lin, Gugan S Kathiresan, Bharath Surianarayanan, Chao-Yung
Hsu

ROBUST 3D AUTHENTICATION ON POINT CLOUDS WITH RANDOM SAMPLING AND
SEQUENTIAL DEPENDENCY ...ttt sttt bbbt bbbt ettt e b 83
Cheng-You Ying, Pin-Hua Huang, Yuan-Yu Tsai

A MIRROR-BASED PERSONAL HEALTH MONITORING SYSTEM INTEGRATING
WEARABLE DEVICES AND NON-CONTACT MEASUREMENTS ..ot 85
Li-Wei Chang, Hong-Lin Liu, Cheng-You Ying, Wei-You Tsai, Yuan-Yu Tsai

HIGH-EFFICIENT SEMANTIC SEGMENTATION FOR INTERNET-OF-THINGS-ENABLED
SMART CAMERAS ...ttt b bbb £ ek h e b bt s ek h £ b b e R £ e e b bt E b e Rt e e e b b et b et et b e bt ne 87
Kuan-Ting Lai, Jirayu Petchhan, Ching-Hu Lu



COMBINED ZNO NANOROD HYGROMETERS AND DSSCS FOR IOTS APPLICATION.........cccceuuuee. 89
Sheng-Joue Young, Yu-Jhih Chu

CONSTRUCTION STRATEGY OF ENTERPRISE SECURITY MANAGEMENT
BLOCKCHAIN BASED ON CAPSULE NETWORK AND SITUATION AWARENESSL.........cccccooeinienen. 91
Li Boheng

GENERATION OF GRADIENT-PRESERVING IMAGES ALLOWING HOG FEATURE
EXTRACTION L.ttt bbb b6 £k bkt E bR bkt e bt b ekt b bbbt nb et 93
Masaki Kitayama, Hitoshi Kiya

QOE ASSESSMENT OF COOPERATIVE WORK IN NETWORKED VIRTUAL
ENVIRONMENT WITH HAPTICS ...ttt ettt 95
Khaing Zar Win, Su Thandar Aung, Yutaka Ishibashi, Khin Than Mya

FACE AND HEAD DETECTION FOR BACK VIEW CASES USING GRADIENT FEATURES
AND LEARNING ARCHITECTURE .........cctitititetiieteisisenesie e siseesasassese s e essesesessssessssssesessesessssesessssssessnsases 97
Yi-Wei Tsai, Jian-Jiun Ding, De-Yan Lu

A 24-28 GHZ FREQUENCY SYNTHESIZER FOR 5G APPLICATIONS ...t 99
Kang-Chun Peng, Wei-Lung Wu

DLL-BASED TRANSMIT BEAMFORMING IC FOR HIGH -FREQUENCY ULTRASOUND
MEDICAL IMAGING SYSTEM ..ottt sttt sttt e ssesenessese e nsnnes 101
Duo Sheng, Chih-Hao Liu, Sih-Ying Chen, Bin-Yang Song, Ying-Chi Chiu, Ming-Han Cai

ATTENDANCE MONITORING SYSTEM BASED ON ARTIFICIAL INTELLIGENCE FACIAL
RECOGNITION TECHNOLOGY .....oiutiiieiiiiieitiisee ettt sttt ettt bttt 103
Ming-Fong Tsai, Min-Hao Li

LOSSLESS IMAGE/VIDEO EMBEDDED COMPRESSION FOR MEMORY BANDWIDTH
SAVING OF AL APPLICATIONS ...ttt ettt st ste et esaeestaenteenteenaeeseesneesreenteeneeenees 105
Yu-Hsing Chiu, Szu-Hsuan Lai, Yu-Hsuan Lee

DEVELOPMENT OF A FAKE NEWS CHECKING CROWDSOURCING PLATFORM
CONSISTING OF SMART CONTRACTS COMBINED WITH GAMIFICATION ....ccoviiiniiiinniceneiene, 107
Wei-Shuan Wang, Lai-Chung Lee

A BUFFER CIRCUIT FOR THE INTERFACE OF RF AND BASEBAND SYSTEM ......ccccccoviiininnienenns 109
Zhi-Sheng Zhang, Zhi-Yi Chen, Hung-Wen Lin

GLASS-BASED FLUORESCENT IMMUNOBIOSENSOR USED FOR UREA ALBUMIN FAST
DETECTION . ...t titettiieteiesiste ettt sttt ettt sa s et s et e e b e s e s et e s e e b b e e s s e b e st e b e s et na et e se et ebe e nsesenesbese e nnnnn 111
Lien-Chiang Hung, Zhi-You Lin, Ying-Nien Chou

EFFECT OF POSITION FOLLOW-UP CONTROL FOR HAND DELIVERY BETWEEN
REMOTE ROBOT SYSTEMS WITH FORCE FEEDBACK .......ooiiiiiieiieieee e 113
Luozhang Li, Yutaka Ishibashi, Pingguo Huang, Yuichiro Tateiwa

IS WEARABLE INPUT DEVICES BETTER FOR 3D MODELING ON TABLET? A CASE
Hung-Hsiang Wang, Chih-Ping Chen

DESIGN, INTEGRATION, AND VERIFICATION OF A LOW-COST NAILFOLD
CAPILLAROSCOPY ...ttt sttt b et bbbt bbb bbbt bbb bbbttt e b 117
Hung-Hsiang Wang, Chih-Ping Chen



OPTIMIZING POWER IC LAYOUTS BY SIMULATION TOOLS .....cccooiviiiiiccesistee e 119
Shao-Chang Huang, Ching-Ho Li, Li-Fan Chen, Chun-Chih Chen, Kai-Chieh Hsu, Gong-Kai
Lin, Jian-Hsing Lee

CREATING OUTPUT BUFFER CIRCUITS BY KARNAUGH MAPS .........ccooieiiiiceseee e, 121
Shao-Chang Huang, Yu-Yung Kao, Ching-Ho Li, Ching-Hua Liu, Ke-Horng Chen

SIGNAL CONTROL SWITCHING APPLIED ON LARGE ARRAY DEVICES’ LAYOUTS........cccevnnen. 123
Shao-Chang Huang, Yu-Yung Kao, Ching-Ho Li, Li-Fan Chen, Chun-Chih Chen, Kai-Chieh
Hsu, Gong-Kai Lin, Jian-Hsing Lee, Ke-Horng Chen

DEVELOPMENT OF FUZZY-LOGIC-BASED CONTROLLERS FOR ENERGY
CONSERVATION IN HUMAN-ELECTRIC BIKES .......ccciiiitieiitieee e 125
Jhen-Hong Dai, Jin-Shyan Lee

DEVELOPMENT OF AI-BASED RECYCLING BINS USING MOBILENET-SSD NETWORKS............. 127
Wei-Chen Zheng, Jin-Shyan Lee, Yuan-Heng Sun

METHOD FOR DETECTING BOAR ABDOMINAL CHARACTERISTICS BASED ON DEEP

LEARNING ...ttt b b bbb b £ b bbb £ b e e b b e £ e b b et e b ket e b et et bt e nrts 129
Chia-Yun Li, I-Hsi Kao, Yun-Chu Tsai, Jau-Woei Perng, Wei-Wen Chen, Chung-Li Tai,
Chiao-Chien Chu, Ming-Che Wu

A REAL-TIME POSTURE RECOGNITION SYSTEM USING YOLACT++ AND RESNETI18................. 131
Jia-Cheng Lin, Chen-Chiung Hsieh

AGE ESTIMATION MODEL USING MULTI-CLASS ARCHITECTURE AND ADAPTIVE
REGRESSION IMODELS ..ottt ekttt sttt b et nnns 133
Min Chen Hsu, Jian-Jiun Ding, De-Yan Lu

EMOTION RECOGNITION OF THE ELDERLY LIVING ALONE BASED ON DEEP
LEARNING. ...ttt ettt s e e et e e st e e be e e s teeebe e e s teeebee e s taeesee e teeebeeeateeeneeestaeeneeesseeennreans 135
Haibao Chen, Yuyan Zhao, Ting Zhao, Jie Chen, Siying Li, Shenghui Zhao

EFFECTS OF OLFACTORY MEMORY ON AUGMENTED GUSTATION ......ccccoiviiirienieeeeeieas 137
Ying-Li Lin, Lai-Chung Lee, Chien-Hsing Chou

DATA TRANSMISSION EFFICIENCY OF THE NONORTHOGONAL CSK-USED OPTICAL
CODE DIVISION MULTIPLE ACCESS SYSTEM ....ooiiiii ittt ettt 139
Nobuyoshi Komuro, Hiromasa Habuchi

FB-KEA: A FEATURE-BASED KEYWORD EXTRACTION ALGORITHM FOR IMPROVING
HIT PERFORMANCE ..ottt sttt sttt sttt b s esteses e et b et naete e st e be e nsesenesbene e nsnns 141
Ssu-Chi Kuai, Wen-Hwa Liao, Chih-Yung Chang, Gwo-Jong Yu

MARKOV-CHAIN ANALYSIS MODEL BASED ACTIVE PERIOD ADAPTATION SCHEME
FOR IEEE 802.15.4 NETWORK ......uitiiitiiiiiett ettt sttt st et 143
Ryota Horiuchi, Nobuyoshi Komuro

EFFICIENT COMPUTATION OF DEPTHWISE SEPARABLE CONVOLUTION IN
MOBLIENET DEEP NEURAL NETWORK MODELS.........ccoiitit it 145
Shen-Fu Hsiao, Bo-Ching Tsai

DEVELOPMENT OF AN ADHD CHAIR TO PROMOTE SAFE FIDGETING WHILE
MONITORING SYMPTOMS ...ttt ettt bbbt b ket b ket nb bt b bt netas 147
Kuo-Chen Huang, Nan-Ching Tai



EVALUATING FEATURES OF MOTO PARK USING THE KANO MODEL ........ccccoeiiiininneienseeieas
Lai-Chung Lee, Monika Panchal

HIGHLY RELIABLE REDUNDANT DATA ALLOCATION METHOD FOR HIGH
AVAILABILITY DISTRIBUTED CLUSTERS........cotiittririttnistee sttt st snebe e seenas
Kiyoshi Ueda, Syuhei Matsumoto

A MOBILE APP FOR TRAVEL: KNOWING THE FOREIGN FOOD FROM THE TASTES OF
FOOD IN OUR MEMORY ..ottt ettt bbbttt b ket b ket nb et b bt nnns
Chih-Yi Yeh, Nan-Ching Tai

INNOVATIVE CAPTCHA TO BOTH EXCLUDE ROBOTS AND DETECT HUMANS WITH
COLOR BLINDNESS.......ooittititite ettt sttt sttt s b et b etk b ettt b et b e bt b e s bt et e bt et s b et et
Jia-Ling Wu, Nan-Ching Tai

THE EFFICACY OF RADAR ABSORPTION MATERIAL ON THE RADAR CROSS SECTION
REDUCTION OF SIMPLE SHAPES ........cooitietiticieisiet sttt st e st se e senessesessnsnnes
Shen Shou Max Chung, Shih-Chung Tuan

ANALYSIS OF THE PERFORMANCE IMPACT ON DYNAMIC COMPARATOR FOR
ANALOG TO DIGITAL CONVERTER UNDER PROCESS MISMATCH........cccoctiiiiiineiie e
Po-Yu Kuo, Mao-Jung Huang

THE UTILIZATION OF BIG DATA ANALYTICS ON FOOD DELIVERY PLATFORMS IN
TAIWAN: TAKING UBER EATS AND FOODPANDA AS AN EXAMPLE ........ccooiiiieie e
Yi-Fang Li, Sheng-Tsung Tu, Yue-Nuo Yan, Yu-Chi Chen, Chien-Hsing Chou

ERROR CORRECTABLE RANGE-ADDRESSABLE LOOKUP FOR ACTIVATION AND
QUANTIZATION IN Al AUTOMOTIVE ELECTRONICS ......coiiiiiiiiiiiiree e
Ting-Yu Chen, Cheng-Di Tsai, Hsiao-Wen Fu, Yung-Chun Yang, Tsung-Chu Huang

BEHAVIOR RECOGNITION ALGORITHM USING UNSUPERVISED LEARNING FOR
L [ 11 I S
Cuijuan Shang, Chih-Yung Chang

PERFORMANCE ANALYSIS OF SERVICE ARCHITECTURES APPLYING QUEUEING
R T I =Y TR
Mikio Katsu, Takashi Okuda

THE UTILIZATION OF BIG DATA ANALYTICS ON THE CURRENT DEVELOPMENT OF
ONLINE PAYMENT IN TAIWAN ..ottt bttt sttt nns
Yue-Nuo Yan, Yu-Ting Huang, Shih-Yin Huang, Shyang-Yuh Wang, Yu-Sheng Su

A MOBILE APPLICATION-BASED LEARNING AID DEVELOPER FOR TEACHING
VISUALLY IMPAIRED STUDENTS.......ooiieitiit ittt steeste e anee s e sneesteenteeneesseesneesseenseanees
Bien Grenier Sasing, Aaron Raymond See, Welsey Daniel Advincula, Yeou-Jiunn Chen

HYBRID BP-SC/SCF DECODING FOR POLAR CODES........cccoiiiiieirieeiniee e
Chih-Heng Cheng, Cheng-Hung Lin

SALES FORECASTING USING ANNS OR RNNS - A CASE STUDY OF FREEWAY
SERVICE STATION IN TAIWAN ..ottt sttt b et b ettt bbbt nbens
Yi-Fu Lin, Chia-Sheng Cheng, Yi-Chung Chen

PERFORMANCE EVALUATION OF A DEEP LEARNING MODEL FOR TIME SERIES
PREDICTION ON ANDROID DEVICES .......occotiiitiisieeieseie ettt sttt
Rika Sato, Masato Oguchi, Saneyasu Yamaguchi, Takeshi Kamiyama



STORAGE MINIMIZATION CONSIDERING SYSTEM CONDITIONS OF POWER FLOW
R T I =Y TR 179
Saher Javaid, Mineo Kaneko, Yasuo Tan

DYNAMIC SAMPLE SELECTION METHOD BASED ON CLASSIFICATION PREDICTION................ 181
Xing-Fu Wang, Peng-Fei Xie

LDR TO HDR CONVERSION BASED ON HISTOGRAM EXTENSION ......cccoiiiiriiiiniensieeesee e 183
Ya-Fan Liu, Huei-Yung Lin, Yi-Rung Lin

THE EFFICACY OF HEART SPECTRUM BLOOD PRESSURE MONITOR: A STUDY OF
BUS DRIVERS ...ttt ettt ae et et en e et e be et e e b e e ns e s e ne e be s eeebeeneeneenee s enteneesrenre e 185
Ya-Ling Kao, Yu-Kuang Chen, Jai-Tsung Hong

STUDY THE DEVELOPMENT OF 5G APPLICATIONS IN MIXED REALITY ..ooooviiiieiiesee e 187
Chia-Chun Liao, Chiu-Chin Chen

RESEARCH ON THE USE OF AIOT AND 5G IN MOBILE COMMERCE.......ccccoociiiiiieee i 189
Chia-Chun Liao, Chiu-Chin Chen

RESEARCH ON THE DEVELOPMENT OF FINTECH COMBINED WITH AIOT....cccccviiiiieiie e 191
Chiu-Chin Chen, Chia-Chun Liao

IMPROVED UHV IGBT-CELL FOR ESD PROTECTION WITH HIGH HOLDING VOLTAGE
VIA A 0.5UM BCD PROGCESS.......ooitiiiiiteieitite ettt st b e et b e n bbbt benr e ane e 193
Yu —-Jie Zhou, Shen-Li Chen, Tien-Yu Lan, Shi-Zhe Hong, Zhi-Wei Liu, Zhong-Yi Lai

A LIGHTWEIGHT FINE-GRAINED ACTION RECOGNITION NETWORK FOR
BASKETBALL FOUL DETECTION .....cuciiiiiiiiisieieisieiesisiereesie e sesse st sassesesassssesassssesessssessssesesessesessnsases 195
Cheng-Hung Lin, Min-Yen Tsai, Po-Yung Chou

MEASUREMENT AND ANALYSIS OF IC EMI SYNCHRONOUS SIGNAL .......cccccoiniiiniieineceniens 197
Shih-Yi Yuan, Wei-Sheng Liu, You-Cheng Li, Sung-Yu Yeh

MULTI-LANGUAGE TEXT DETECTION AND RECOGNITION BASED ON DEEP
LEARNING . ...ttt ettt ettt ettt £ ettt s b e b b e et e b e st e b e b et na et e se et et e e naesene st ene e nennn 199
Hao-Hsiang Chaung, Di-Wen Chen, Chang-Hong Lin

A DRL BASED REAL-TIME COMPUTING LOAD SCHEDULING METHOD........cccccooeoiiniiiniieiiens 201
Kewen Lu, Xuelin Liu, Zhongliang Ai, Zhonglin Liu, Dan Tao, Shugin Lou

DESIGN AND IMPLEMENT A SMART UMBRELLA STAND SYSTEM WITH INSTANT
MESSAGE APPLICATION ...ttt bbbttt sttt sttt sttt ettt ettt st nes 203
Yi-Shiun Lee, Yong-Yi Fanjiang, Chi-Huang Hung, Chiu-Yen Huang

Q-LEARNING BASED TRACKING CONTROL AND SLOPE CLIMBING STRATEGY
DESIGN OF AUTONOMOUS MOBILE ROBOT AND FLATBED VEHICLE .........ccccoiiiineiiieies 205
Kuan-Yu Chou, Yu-Ting Chen, Jing-Kai Lin, Shi-Lin Ho, Yon-Ping Chen

PROPOSAL OF LONG-DISTANCE GOAL RECOGNITION METHOD USING DEEP
LEARNING IN CANSAT .ottt ettt £ e b et b et e £ e e e b e st e b b et s e e b et e b e be e se et enesbebe e nenas 207
Miho Akiyama, Takuya Saito

AN OPTIMIZED 3D ASTAR ALGORITHM FOR MULTI-LAYER PCB AUTOMATIC
ROUTING ...ttt ettt b ettt b ettt E e b bt s R e st et e et e b e st e b b et sa et e se et et et naese e s b ene e nnntn 209
Haiyun Li, Ning Xu, Genggeng Liu, Jixin Zhang



HIGH VOLTAGE GAN DRIVER USING EED ARCHITECTURE ........cccoviiiiiienirineesse e 211
Wen-Hao Fan, Deng-Fong Lu, Li-Jie Huang, Chin Hsia, Gigin Lin

LEVEL-SHIFTER-LESS HIGH-SIDE POWER DRIVER.........cccctiiiiiineeiseeesee e neees 213
Li-Jie Huang, Deng-Fong Lu, Wen-Hao Fan, Chin Hsia

AN RSSI-BASED DEVICE-FREE LOCALIZATION SYSTEM FOR SMART WARDS .........cccooviiiiinennns 215
Yu-Siang Feng, Hsiao-Yu Liu, Mei-Hui Hsieh, Hsiao-Chun Fung, Chan-Yi Chang, Chi-Cheng
Yu, Chih-Wei Huang

ZYELL-NCTU NETTRAFFIC-1.0: A LARGE-SCALE DATASET FOR REAL-WORLD
NETWORK ANOMALY DETECTION L....oiiiiiiiiiiieiineet ettt 217
Lei Chen, Shao-En Weng, Chu-Jun Peng, Hong-Han Shuai, Wen-Huang Cheng

GENDER PERCEPTION DIFFERENCES OF ROBOTS WITH DIFFERENT DEGREES OF
ANTHROPOMORPHISIM ..ottt ettt ss st e et ne s sese e tesessesesessasesessesesessasessnsases 219
Tung-Yi Cheng, Chun-Ching Chen

EVALUATION OF DATA AUGMENTATION ON SURFACE DEFECT DETECTION ......ccccccoiiviviieene 221
Isack Farady, Chih-Yang Lin, Fityanul Akhyar, R. Roshini, John Sahaya Rani Alex

BIO-MEDICAL IMAGE ANALYSIS FOR DIAGNOSIS AND HEALTHCARE DETECTION
SYSTEM OF SKIN CANGCER ........cciitiieiiisteeitstee sttt sttt sa st et se st se e esesesssseseseesenessssesessssesens 223
Chia-Jung Yu, Chiung-An Chen, Shih-Lun Chen

AN EFFICIENT DATA HIDING METHOD FOR AMBTC COMPRESSED IMAGES. ..........c.ccocovniiiienas 225
You-An Wang, Ming-Chih Chiu, Shih-Che Chien, Feng-Chia Chang, Kai-Lung Hua

TESTING MACHINE LEARNING MODELS FOR INDIVIDUAL EMOTION ESTIMATION
FROM INDOOR ENVIRONMENT DATA ..ot oeeistet sttt sae et sessesesessesesansnses 227
Isao Kurebayashi, Nobuyoshi Komuro, Keita Hirai

DESIGN AND IMPLEMENT A MOBILE FITNESS APPLICATION BASED ON REALTIME
IMAGE DETECTION. ..ottt ettt ettt ettt e st e e et e e s et e e st e e s et e e sat e e sab e e sateesrbeesateessbeesaeeesrbeesaeeesens 229
Hsien-Yu Kao, Yih-Jiun Lee

DEFECT DETECTION ON WAFER MAP USING EFFICIENT CONVOLUTIONAL NEURAL
INETWORK ..ottt ettt bt bt bt s b2 s b b s £ eb bR bbb ke st bt b e s e bt et ettt n b e e e bt st nes 231
Chieng-Yang Wang, Tsung-Han Tsai

GREEN COFFEE BEANS CLASSIFICATION USING ATTENTION-BASED FEATURES AND
KNOWLEDGE TRANSFER ..ottt ettt sttt sttt se bttt et e tene e nannn 233
Po-Yen Yang, Sin-Ye Jhong, Chih-Hsien Hsia

APPLICATIONS OF GRAMMAR-CONCEPT UNDERSTANDING AND VALUE TRACE

PROBLEMS TO NOVICE STUDENTS FOR C PROGRAMMING LEARNING .........ccooeiiiiiiiineeee, 235
Nobuo Funabiki, Xigin Lu, San Hay Mar Shwe, Ei Ei Htet, Htoo Htoo Sandi Kyaw, Kiyoshi
Ueda, Wen-Chung Kao

EVALUATIONS OF FINGERPRINT-BASED INDOOR POSITIONING SYSTEM USING IEEE

0 T ST 237
Pradini Puspitaningayu, Nobuo Funabiki, Kazushi Hamazaki, Minoru Kuribayashi, Wen-
Chung Kao

USER BACKGROUND INFORMATION-AWARE MUSIC RECOMMENDATION WITH
REINFORCEMENT LEARNING-BASED KNOWLEDGE GRAPH EXPLORATION ......cccooviiiiieniies 239
Keigo Sakurai, Ren Togo, Takahiro Ogawa, Miki Haseyama



A NEW APPROACH OF ROF SYSTEM USING OPTOELECTRONIC OSCILLATOR AND
DISCRETE MODE LASER.......cooitiiititsteieiste ettt ettt s bt et et sa bt e s et e s tene e nnnns 241
J.W.Li, Y.C.Yu, Z Q. Yang, Y. C. Manie, P. C. Peng

A STUDY ON USE OF MACHINE LEARNING TO EVALUATE THE SECURITY OF
COMMON KEY CRYPTOSYSTEM ..ottt sttt sttt nae et sna e enaessenaentesnennes 243
Ayaka Inomata, Shunsuke Araki, Ken’Ichi Kakizaki

DEVELOPMENT AND EVALUATION OF INNOVATIVE SERVICE DESIGN BASED ON
RFID TAG IN MEDICINE'S SAFETY APPLICATIONS AND RECYCLING.......cccoeiiiirieninieeiseeiies 245
Luo-Yu Lu, Yi-Lei Jin, Lai-Chung Lee

DEGRADATION LEVEL ESTIMATION OF ROAD STRUCTURES VIA ATTENTION
BRANCH NETWORK WITH TEXT DATA ...ttt st s sne s 247
Naoki Ogawa, Keisuke Maeda, Takahiro Ogawa, Miki Haseyama

Al IN EHEALTH: DIAGNOSIS OF PARKINSON'S DISEASE WITH AUGMENTED REALITY ............ 249
Ching-Han Lin, Shan-Bin Chan, Yuan-Chun Lai, Wen-Long Liang, Ming-Shih Huang, Yung-
Yao Chen

ANALYZE THE AUDIENCE’S PERCEPTION OF YOUTUBE ONLINE VIDEO
ADVERTISEMENTS ...ttt ettt bbbt bbb bbbkt bbbt bt et nn s 251
Chun-Ting Chang, Oi-Ki Wong, Shyang-Yuh Wang

DISCUSSION ON THE RECENT DEVELOPMENT OF OTT PLATFORMS IN TAIWAN.......ccccoovvnnnn. 253
Chian-Shin You, Sheng-Tsung Tu, Yue-Nuo Yan, Shyang-Yuh Wang, Chien-Hsing Chou

A STUDY ON CONTROL PARAMETER AND OUTPUT SEQUENCE OF THE LOGISTIC
MAP OVER INTEGERS FOR PSEUDORANDOM NUMBER GENERATION .......coooiiiiiiiiiee e 255
Gen Osono, Shunsuke Araki, Takeru Miyazaki, Satoshi Uehara, Ken’Ichi Kakizaki

MODIFIED ATTENTION SPATIAL CONVOLUTION MODEL FOR SKIN LESION
SEGMENTATION . ...ttt bbbt b et s b et b e s btk e b et e b e b et e bt s be e e be s b e et nbns 257
Thi-Phuong Le, Yi-Chiung Hsu, Jia-Ching Wang

SELECTIVE MICROWAVE ABLATION USING LOW POWER MONOLITHIC MICROWAVE
HEATER .ottt et b ettt b ettt a2 b et bR e e b e st e b b et na et e se et et e e st e tene bt e nnntn 259
Shao-Jyun Lin, Hue-Sin Tian, Hsiao-Chin Chen, Tzu-Yu Tseng, Hung-Wei Chiu

ON THE SIMULATION ANALYSIS FOR A WIDEBAND COMMON-MODE FILTER WITH
DEFECTED CORRUGATED REFERENCE PLANE STRUCTURE..........cccciiiiiiiinicccsee s 261
Ding-Bing Lin, Chung-Ke Yu, Chang-Keng Lin, Hsin-Piao Lin

DEEP RESIDUAL AND DEEP DENSE ATTENTIONS IN ENGLISH CHINESE
TRANSLATION ..ottt b ettt b etk b et e bt e b e e bt b e st e b e e b e s e e b e ebese e b e ek e s e e bt ebesbebeabeneereene e 263
Yi-Xing Lin, Kai-Wen Liang, Chih-Hsuan Yang, Jia-Ching Wang

INTEGRATING DEEP LEARNING FOR 360-DEGREE VIDEO APPLYING TO SPACE USER
FLOW AND BEHAVIOR PATTERNS ...ooiitiiiiceee ettt 265
Cheng-Yen Lin, Sheng-Ming Wang

EVALUATION OF ATTENTION MECHANISMS ON TEXT TO SPEECH ......cccccooviiiiiirineecins 267
Yi-Xing Lin, Kai-Wen Liang, Bing-Jhih Huang, Jia-Ching Wang

DESIGN OF E-HEALTH SYSTEM FOR HEART RATE AND LUNG SOUND MONITORING
WITH AL-BASED ANALYSIS ...ttt bbbt bbb eb et sn bbb nnens 269
Kuei-Chung Chang, Jun-Wei Huang, Yi-Fong Wu



AUTOMATIC DATA ACQUISITION OF INDOOR ENVIRONMENT USING THE
AUTONOMOUS MOBILE ROBOT ....cootiiiiiiteieitstseistete sttt sssse s sesessssessssesesessssessssesessssesessnsases 271
Chieh Lin, Pei-Che Hsieh, Sih-Han Wang, Hsin-Han Chiang

PEDESTRIAN BEHAVIOR AND AGENT-BASED SIMULATION MODELING IN PUBLIC
Yu-Chen Wang, Sheng-Ming Wang

ADAPTATION TO CHANGES IN THE NUMBER OF USERS IN P2P CONTENT SHARING
SYSTEM USING DYNAMIC FOG ..ottt bbbttt 275
Takuya Itokazu, Shinji Sugawara

OPTIMIZED MANPOWER AND LOCATION SCHEDULING QUERY FOR SHOP

PROMOTION BASED ON RECORDS OF BICYCLE SHARING SYSTEM.........cccceoniiiiiineseneee e 277
Hao-Chun Yang, Chung-Yu Yeh, Yu-Rong Lin, Hsin-Yu Chen, Yu-Hsiang Wang, Yi-Chung
Chen

PERFORMANCE EVALUATIONS OF HAND NUMBER GESTURE RECOGNITION BY
CONVOLUTION-BASED DEEP NEURAL NETWORKS.......cocoiiieieirse et 279
Ing-Jr Ding, Meng-Chuan Hsieh, Xue-Lin Mo, Sheng-Qi Wang, Dai-Ru Wu

LEARNING PATTERN DISCOVERY AND PREDICTION USING DECISION TREE FOR
SPOC TEACHING.......ce ittt bbbt bbb bbb bbbt b bbbk b et nn b 281
Chunyan Yu, Guilin Chen, Hui Qi, Haibao Chen

RELAXING DEVICE REQUIREMENTS FOR NON-LINEARITY IN DEEP NEURAL
NETWORKS ACCELERATORS WITH PHASE CHANGE MEMORY ....ooeeeeennennnnes 283
Keisuke Kozu, Kazuteru Namba

AN AUTOMATED CARDIAC VENTRICLE SEGMENTATION ON CMR IMAGES USING
GREY-LEVEL MASK R-CNN .....iiitiiiitiiiisieieststee st ste e stste et ssesesasse e ssssssessssesessssesessssesessssesessssessssssesessssesens 285
Hsiao-Chi Li, Kuan-Yu Chen, Shih-Hsien Sung, Chun-Ku Chen

LOW LATENCY DESIGN OF POLAR DECODER FOR FLASH MEMORY .......cccoocoiniiiniiineeecniens 287
Yi-Fu Tseng, Ming-Der Shieh, Chih-Hung Kuo

POWER SAVING METHOD USING COMPRESSED SENSING TECHNIQUE FOR IOT-
BASED TIME-SERIES ENVIRONMENT MONITORING SYSTEM .....ccccvoiiiiiieiineeesee e 289
Sorato Mochizuki, Nobuyoshi Komuro

INTEGRATED INFRARED IMAGE SYSTEM WITHIN ACCURATE DETECTION ......ccccoooiiiiiriiiniens 291
Jian-Chiun Liou, Zhen-Yu Yang

INTELLIGENT MANGO FRUIT GLADE CLASSIFICATION USING ALEXNET WITH
GRABCUT ALGORITHM ...ttt st sttt b et b ettt bbbt st 293
Jui-Feng Yeh, Kuei-Mei Lin, Chen-Yu Lin, Jen-Chun Kang

AN ULTRASOUND SYSTEM FOR THE DETECTION OF DENTAL CARIES PREVENTION................ 295
Jian-Chiun Liou, Zhen-Yu Yang

STATISTICAL LANGUAGE MODELS FOR SPELLING ERROR DETECTION WITH WEB
SEARCH NEW WORD ACQUISITION ..ottt ettt saa e s taa e saa e e staaennaeentaeennnee e 297
Jui-Feng Yeh, Guan-Huei Wu, Song-Yi Wang, Chan-Kun Yeh, Yao-Yi Wang

DATA SEGMENTATION METHODS FOR ACTIVITY RECOGNITION IN AMBIENT
ASSISTED LIVING ...ttt etttk bbbkt bbb b e bkt bbbt b bt nn et 299
Yuyan Zhao, Haibao Chen, Ting Zhao, Jie Chen, Siying Li, Shenghui Zhao



OPINION LEADERS IN INTERNET PUBLIC OPINION: A CASE STUDY ON THE
CONTROVERSY OF U.S. PORK CONTAINING RACTOPAMINE .....ccocvceiririeiesisiensieieesesee e sasienens 301
Sheng-Tsung Tu, Chia-Yu Wu, Louis Y. Y. Lu, Chih-Hung Hsieh

THERMAL PAD DESIGN FLOW FOR AUTOMOTIVE ELECTRONICS........ccccovviiieieice e 303
Guan-Jia Chen, Hong-Wen Chiou, Yu-Teng Chang, Yu-Min Lee

FATIGUE ESTIMATION USING NONLINEAR DISTURBANCE OBSERVER FOR TELE-
REHABILITATION SYSTEM WITH ELECTRICAL STIMULATION ..ottt 305
Yasunori Kawai, Futoshi Sugimoto, Kenshin Fujie, Hiroyuki Kawai, Takanori Miyoshi

APPLYING NEURAL NETWORK ALGORITHM OF MIMO LOG-NORMAL CHANNEL FOR
OFDM/OCDMA SYSTEM ...ttt sttt ettt ettt e s ettt e st e e s ettt eesaetaeeesebaeessatbeeessbstessbseessasbesesaseeessreees 307
Chih-Ta Yen, Hsin-Han Tsai

GENERATIVE ADVERSARIAL NETWORKS-BASED FACE HALLUCINATION WITH
IDENTITY-PRESERVING .....oooiiiiiiitet ittt ettt ettt s st na et s et naesene st ne e nnnnis 309
Chia-Hung Yeh, Daniel Chiu, Li-Wei Kang, Chih-Chung Hsu, Chen Lo

MODEL-BASED LOCAL DISTORTION FLOW ESTIMATION FOR WIDE-ANGLE IMAGE
RECTIFICATION ...ttt ittt bt b bbb bbb bt s bbb bbbt bbbttt b et et nn s 311
Ching-Chun Huang, Zhi-Xiang Liao, Ching-Chun Hsiao, Jui-Chiu Chiang

PARAMETER ANALYSIS OF THE OUTPUT FILTER FOR SWITCHING BUCK
CONVERTER IN WIDEBAND ENVELOPE MODULATOR ......ccoiitiitieneie e 313
Deng-Fong Lu, Wen-Hao Fan, Chin Hsia

ROBUST REMOTE SENSING FBG SENSOR SYSTEM USING BIDIRECTIONAL-EDFA
TECHNIQUES ...ttt bbbt bbb bbb bbb bRt b bbbk et b ek st b bt nr et 315
J. W. Li, M. H. Chan, Z. Q. Yang, Y. C. Manie, P. C. Peng

SOFTWARE AND HARDWARE INTEGRATION SYSTEM DESIGN WITH FRUIT
IDENTIFICATION FOR SMART ELECTRONIC SCALE APPLICATIONS .......ccooiiiiniiie e 317
Wei-Yu Zhu, Wing-Kwong Wong, Salahuddin Morsalin, Szu-Hong Wang, Ming-Hwa Sheu

QUALITY ENHANCEMENT FOR POINT CLOUD USING MORPHOLOGY METHODS...........cccoueuue. 319
Hong-Bin Bu, Ching-Hsuan Lin, Chi-Fu Liang, Ting-Lan Lin, Yih-Shyh Chiou

DESCRIPTOR SAMPLING VLSI DESIGN BASED ON BRIEF ALGORITHM FOR

SURROUNDING VIEW APPLICATION. ..ottt 321
Jr-Yu Lin, He-Sheng Chou, Kun-Ze Su, Shih-Yao Ke, Wen-Shen Lo, Chiung-An Chen, Shih-
Lun Chen

31-33 GHZ CMOS PA FOR KA-BAND RADAR SYSTEM......coiiiiiiiiiet et 323

Chih-Yu Chang, Hsiao-Chin Chen, Chen-Ang Wu, Kun-Yu Leg, Yu-Jie Chou, Li-Tung Chiu

IDENTIFYING IOT DEVICES WITH SMTP ...ttt sttt sa et sn et e 325
Jyun-Shao Wu, Fu-Hau Hsu, Chia-Hao Lee

DETECTING TEST AUDIO SIGNAL AUTOMATICALLY WITH FOURIER ANALYSIS AND

PATTERN RECOGNITION ... .ottt ittt ettt s e s be e st e e st e e s ate e s nte e sateesnbeesnseesrbeeanreesnteeanreesneeas 327
Luciana R. Costa, Alexandre M. Uchoa, Rafael Giusti, Eulanda M. Santos, Agemilson
Pimentel, Caio Cruz, Ruan Belem, André S. Costa, Anderson S. Jesus, Lucas C. Evangelista,
Osmar A. Da Silva



AIOT-BASED AUDIO RECOGNITION SYSTEM FOR SMART HOME APPLICATIONS .......c.cccoevvvae. 329
Bo-Wei Chen, Yu-Syuan Jhang, Hao-Ting Pai, Szu-Hong Wang, Ming-Hwa Sheu, Tzu-Hsiung
Chen

ROBOT POSITION CONTROL USING FORCE INFORMATION BY NEURAL NETWORK IN
REMOTE ROBOT SYSTEMS ...ttt sttt sttt et s e nae st e s te e sbeenteaneeaneeaneennee e 331
Xianzhi Wang, Pingguo Huang, Yutaka Ishibashi, Takashi Okuda

OPTICAL COMB GENERATOR-BASED MICROWAVE PHOTONIC FILTER

PERFORMANCE IMPROVEMENT USING MULTILAYER PERCEPTRON (MLP) NEURAL

INETWORK ...ttt ettt a sttt se et bt s s e b e s b e b e e e b e st e b b et naeEese et e be e neese e st ne e nennn 333
J. W. Li, Y. C. Manie, P. H. Chiu, A. M. Dehnaw, P. C. Peng

SPACECRAFT 6-DOF LOCALIZATION IN A GPS DENIED ENVIRONMENT ......cccooviiiniiinnieeneienene 335
Chao-Chung Peng, Chen-Yu Chan, Jhih-Hong Lin, Tung-Yun Hsieh

MULTIBEAM RADIATIONS OF APERIODIC PHASED ARRAY OF ANTENNAS EXCITED
BY FISHEYE LENS BFN ......oiiiiiiiieiiisieieise sttt sttt st e s e bt e naese e ssse e nansis 337
Hsuan-Jui Su, Hsi-Tseng Chou, Hao-Ju Huang, Hsien-Kwei Ho

DESIGN AND IMPLEMENTATION OF SMART AGRICULTURAL SYSTEMS BASED ON
NETWORKED PLC AND MOBILE APP ...ttt 339
Chen Chiu, Jin-Shyan Lee, Hsin-Han Chiang

PRELIMINARY ANALYTICS OF VIDEO CACHE IMPROVEMENT USING RANDOM
LINEAR NETWORK CODING™ ... eeeeeeeeeesasssessssssssssssssssnnsssssnsnnnnnnnnnnnnnnnnnsnnnnnnnnnes 341
Chao-Hsien Lee, Hsueh-Tse Li

IMAGE QUALITY ANALYSIS TECHNIQUE FOR OPTICAL-BASED FINGERPRINT ON
DISPLAY (FOD) APPLICATIONS ...ttt bbbkttt bt 343
Xiu-Zhi Chen, Hung-Chi Lai, Yen-Lin Chen

RECONFIGURABLE DEEP LEARNING ACCELERATOR HARDWARE ARCHITECTURE
DESIGN FOR SPARSE CNN... .ottt sttt sttt e e ste e st see e eseeseesbeseeaseaseaneeneensenseseessessens 345
Chung-Bin Wu, Chung-Hsuan Chen, Chen-Peng Kuan

CROSS-VIEW SELF-SUPERVISED LEARNING VIA MOMENTUM STATISTICS IN BATCH
NORMALIZATION. ...ttt te et ettt te sttt e bese st s s ete e e b ese e s s eseseabebe e naeseseabese e nsesesessese e nsnss 347
Guang Li, Ren Togo, Takahiro Ogawa, Miki Haseyama

ADMISSION CONTROL SCHEME WITH BALANCING POWER NEGOTIATION
ALGORITHM FOR HOME ENERGY MANAGEMENT AND CONTROL SYSTEM......cocoeoveiiriiieeiinne 349
Yuto Lim, Satsuki Takano, Saher Javaid, Yasuo Tan

ON APPLICATION OF BOTNET DEFENSE SYSTEM TO IOT SYSTEMS INCLUDING
PRIVATE NETWORKS ..ottt sttt ettt et te s e e s e s s e steesteesteeteeneeaneesneenseeseenseenaennenas 351
Shingo Yamaguchi

TRAFFIC AGENT TRAJECTORY PREDICTION USING A TIME SEQUENCE DEEP
LEARNING MODEL WITH TRAJECTORY MAPPING FOR AUTONOMOUS DRIVING ..........ccccoueeee. 353
Pei-Yun Hsu, Mei-Lin Huang, Wei-Yen Wang, Hsin-Han Chiang

AN-CODED REDUNDANT RESIDUE NUMBER SYSTEM FOR RELIABLE NEURAL
NETWORKKS ...ttt e ettt et ettt e Rt a8 et en e e e e e b e e EeeR e a8t emeeneeseeebeeeeebeereeneenee s ebeneeseenre e 355
Hsiao-Wen Fu, Ting-Yu Chen, Cheng-Di Tsai, Meng-Wei Shen, Tsung-Chu Huang



K-MEANS BASED RANSAC ALGORITHM FOR ICP REGISTRATION OF 3D POINT
CLOUD WITH DENSE QUTLIERS ..ottt sttt ettt a sttt ns s ssenenassenens 357
Chao-Chung Peng

UN-RECTIFYING RELU DEEP NEURAL NETWORK IN COMPRESSED SENSING
RECOVERY .ottt bt bbbt b4 h b b e bt 4R bbbt bbbt e bbbttt n et 359
Shih-Shuo Tung, Wen-Liang Hwang

SYNCHRONIZATION AND ASYMMETRIC ERROR CORRECTION FOR NANOPORE
SEQUENCING ...ttt bbb b bbbt bbb bbb bbbt bbbt bbbt bbb e b 361
Ryosuke Nakata, Haruhiko Kaneko

TOWARD THE OPTIMAL CONTROL OF HAPTIC COMMUNICATION -INTRODUCTION

OF FORCE PREDICTION TO COLLABORATIVE WORK- ..ottt 363
Hitoshi Watanabe, Yujin Sato, Tomoyuki Hirano, Masaki Inoue, Pingguo Huang, Yutaka
Ishibashi

A PROPERTY MANAGEMENT SYSTEM USING IMAGE RECOGNITION BY YOLO.......ccccecvrervnnenas 365

Taiki Miyamoto, Ryo Fukushima, Kazuaki Harada, Keiji Yoshimoto, Yuta Kodera, Takuya
Kusaka, Yasuyuki Nogami

A NOVEL BIRD DETECTION AND IDENTIFICATION BASED ON DPU PROCESSOR ON
PYNQ FPGA .ottt bbbt bbb b bbb £ b e b b £ bt b bt bbbt b b et 367
Guan-Zhou Lin, Hoang Minh Nguyen, Chi-Chia Sun, Po-Yu Kuo, Ming-Hwa Sheu

THE MAGNETIC FIELD AND COUPLING BETWEEN COILS IN WIRELESS CHARGING
SYSTEM FOR 3C ELECTRONICS ... .ottt sttt sttt et ntesnaesnee st e nteeneeaneas 369
Shen Shou Max Chung, Shih-Chung Tuan

AUTOMATIC DOOR DETECTION OF CONVENIENT STORES BASED ON ASSOCIATION
RELATIONS ..ottt ettt ettt ettt b ettt b b et E st e b b et na e e e et et e e st et e e et ne e nann 371
Kanatip Prompol, Chih-Yang Lin, Somchoke Ruengittinun, Hui-Fuang Ng, Timothy Shih

EVALUATION OF FACE RECOGNITION WITH WEARING MASK OR NOT......ccccoiniiniiiinieiecnienns 373
Amornthep Rojanasarit, Chih-Yang Lin, Somchoke Ruengittinun, Kuan-Ju Chen, Chi-Wen
Lung

ELDER ACTION RECOGNITION BASED ON CONVOLUTIONAL NEURAL NETWORK
AND LONG SHORT-TERM MEMORY .....oitiiiiiiitieisieesiseesiste et et sss e ssssesessesesessssessssesessssesessnsases 375
Hsiao-Ting Tseng, Chen-Chiung Hsieh, Ti-Yun Hsu

SECURE COMPARISON PROTOCOL FOR PROMOTING BUSINESS TO BUSINESS
COLLABORATION ON THE BLOCKCHAIUN. ....c.coiitiitiiitsisiee sttt 377
Hiroaki Nasu, Yuta Kodera, Yasuyuki Nogami

AN OPTIMAL CURVE PARAMETERS FOR BLS12 ELLIPTIC CURVE PAIRING AND ITS
EFFICIENCY EVALUATION ..ottt sttt te e e neesseesreesaeeneeeneeaneeaneenneenes 379
Daichi Hattori, Yuto Takahashi, Tomoya Tatara, Yuki Nanjo, Takuya Kusaka, Yasuyuki
Nogami

BLOCK SCRAMBLING IMAGE ENCRYPTION USED IN COMBINATION WITH DATA
AUGMENTATION FOR PRIVACY-PRESERVING DNNS.......ccccceiitririririeeinsseesieee st sisseseneens 381
Tatsuya Chuman, Hitoshi Kiya

ENHANCE FACE RECOGNITION USING TIME-SERIES FACE IMAGES........cccooiiiiiieerene e 383
Han Tung Chen, Guan Ying Peng, Kai Chi Chang, Jia Yi Lin, Yi-Hsin Chen, Yu Kai Lin,
Chao-Yi. Huang, Jong-Chen Chen



BLOCK-BASED COMPRESSION FOR REDUCING INDEXING COST OF DNN
ACCELERATORS. ...ttt ettt b ettt et et s et et R e et e s e e e et e Re s et e s et et e s e st et e seneeberessete e neers 385
Yui-Kai Weng, Shih-Hsu Huang, Hsu-Yu Kao

THE GAAS-BASED P-I-N PHOTODETECTOR USING IN GLUCOSE DETECTION ......ccccccoeiiiiiniinnns 387
Jun-Jia Liu, Jie-Si Jheng, Yu-Zung Chiou, Chun-Kai Wang

SMART GARDEN MONITORING AND IRRIGATION SYSTEM IN MULTIPLATFORM

APPLICATION USING TOT ..ottt sttt sttt ebe bttt st b st e e ste e tesat e sbt e sbe et e esbaesbestaesbaesbeesteeneas 389
Andrew M. Santos, Laisa O. Paiva, Jonatas R. Reis, Nilo E. M. Silva, Adriano E. Santos,
Daniel F. Luiz, Celso B. Carvalho, Waldir S. S. Junior

A IOT SYSTEM FOR VEHICLE TRACKING USING LONG RANGE WIDE AREA

N YA (O T - 391
Abdel F. Chabi, Jean C. B. Guimaraes, Jones C. Pinto, Rafael S. Furtado, Waldir S. S.
Jinior, Celso B. Carvalho, Adriano E. Santos, Daniel F. Luiz

SMART PLUG PROTOTYPE FOR RESIDENTIAL ELECTRICAL ENERGY MONITORING ................ 393
Angela K. Matsuo, Adriano E. Santos, Celso B. Carvalho, Daniel M. Abreu, Daniel F. Luiz,
David L. S. Figueira, Leandro A. Silva, Vitor F. Souza, Waldir S. S. Janior

QUALITY OF EXPERIENCE EVALUATION OF 4K VIDEO STREAMING USING
REFERENCED METRICS .....coi ittt ettt ettt b sttt b et b et ne st s 395
Edma V. C. Urtiga Mattos, Gustavo M. Torres, Mateus O. Da Silva, Victor L. G. Calvacante,
Adriel V. Dos Santos, Diego A. Amoedo, Ant6nio M. C. Pereira, Allan R. A. Da Silva,
Agemilson P. Silva, Claudio H. A. Rodrigues, Rafael S. Do Nascimento, Lucas F. Reis, Lua S.
Dupont, Ricardo G. Paula, Frederico S. Pinagé, Waldir S. S. Janior, Celso B. Carvalho

ASSESSING QUALITY OF EXPERIENCE OF 4K VIDEO STREAMS USING NO-
REFERENCED METRICS ...ttt ettt bbbt 397
Mateus O. Da Silva, Victor L. G. Calvacante, Edma V. C. Urtiga Mattos, Gustavo M. Torres,
Adriel V. Dos Santos, Diego A. Amoedo, Antonio M. C. Pereira, Allan R. A. Da Silva,
Agemilson P. Silva, Claudio H. A. Rodrigues, Rafael S. Do Nascimento, Lucas F. Reis, Lua S.
Dupont, Ricardo G. Paula, Frederico S. Pinagé, Waldir S. S. Junior, Celso B. Carvalho

A THEORETICAL-PRACTICAL MODEL FOR 4K MULTIMEDIA SYSTEM FOR WIRELESS
COMMUNICATION BY LIGHT ...ttt sttt ettt ea e nene 399
Adriel V. Dos Santos, Mateus O. Da Silva, Victor L. G. Calvacante, Gustavo M. Torres,
Diego A. Amoedo, Edma V. C. Urtiga Mattos, Antonio M. C. Pereira, Allan R. A. Da Silva,
Agemilson P. Silva, Claudio H. A. Rodrigues, Rafael S. Do Nascimento, Lucas F. Reis, Lua S.
Dupont, Ricardo G. Paula, Frederico S. Pinagé, Waldir S. S. Junior, Celso B. Carvalho

VECTOR SPECTRUM ANALYZER USING USRP AND MATLAB APPLIED TO WI-FI
TN SRR 401
Diego A. Amoedo, Mateus O. Da Silva, Victor L. G. Calvacante, Gustavo M. Torres, Adriel V.
Dos Santos, Edma V. C. Urtiga Mattos, Anténio M. C. Pereira, Allan R. A. Da Silva,
Agemilson P. Silva, Claudio H. A. Rodrigues, Rafael S. Do Nascimento, Lucas F. Reis, Lua S.
Dupont, Ricardo G. Paula, Frederico S. Pinagé, Waldir S. S. Junior, Celso B. Carvalho

ANTI-MULTIPATH NEAR-FIELD LOCALIZATION IN MULTI-PATH UNDERWATER
ACOUSTIC CHANNEL ..ottt ettt b et b e e b bt st e bt abe st e s e et e st e b e abeneeresne e 403
Hai-Yan Song, Chang-Yi Yang

ROBUST SOURCE LOCALIZATION IN SHALLOW SEA USED SOCRP.......ccccccoeirriinienineeeseie e 405
Hai-Yan Song, Chang-Yi Yang



BEHAVIOR DETECTION IN SUPERMARKET BASED ON IMAGE CAPTION WITH UNITY ............. 407
Li-Min Chen, Wei-Liang Lin

ULTRASOUND PHASED ARRAY RADAR DESIGN FOR RANGING AND DIRECTION OF
ARRIVAL ESTIMATION ..ottt sttt sttt e et s e se et s e s bt e st seebes e b ebe e nnens 409
Jia-Jhan Nian, Chu-Chen Wu, Yin-Tsung Hwang

THE DEVELOPMENT AND IMPLEMENTATION OF A SMARTPHONE BASED ARCHERY
ANALYSIS SYSTEM.... ettt bbbt bbbt bbb bt bbbkt bbbttt nn et 411
Jian-Shiun Peng, Yi-Jui Chen, Wei-Yang Lin, Hsin-Chin Chen, Chien-Nan Liao

IMAGE ENHANCEMENT BASED ON GENERATIVE ADVERSARIAL NEURAL NETWORK ............ 413
Hao-Wen Cheng, Yu-Cheng Fan

MULTI-THREADED SYSTEM DESIGN OF A MULTI-PRECISION DEEP LEARNING
ACCELERATOR ON FPGA WITH OPTIMIZED MEMORY USAGE ..........ccoviieiiineinsenesieeesisenesnens 415
Shen-Fu Hsiao, Jyun-Liang Chen, Yi Hsu, Xiang-Ting Huang

QUANTIZATION OF DEEP NEURAL NETWORK MODELS CONSIDERING PER-LAYER

COMPUTATION COMPLEXITY FOR EFFICIENT EXECUTION IN MULTI-PRECISION

AAC CELERATORS ...ttt ettt e st e et e e st e st e e st e e s eteesabesseteesbeseaseesbessstessabesssreesaneeans 417
Shen-Fu Hsiao, Yu-Che Yen

SELF-SUPERVISED LEARNING AIDED BLIND STITCHED PANORAMIC IMAGE
QUALLITY ASSESSMENT ...ttt ettt st e st et et e st e saeesbeebeenbeenbeereesreesreenbeeneeaneas 419
Jui-Hsiu Chiang, Chih-Wei Tang

INFRARED IMAGERY SUPER-RESOLUTION BY USING A GENERATIVE ADVERSARIAL
INETWORK ...ttt bbb bbbk £ b bbb £ bbb bt e bbb ket b ek et b bt et 421
Trong-An Bui, Pei-Jun Lee, Kuan-Min Lee, Walter Wang, Shiual-Hal Shiu

ROBOTIC GRASPING STRATEGIES BASED ON CLASSIFICATION OF ORIENTATION
AN O SO N O 1 T 423
Jui-An Lin, Chen-Chien Hsu

EFFICIENT HAND GESTURE RECOGNITION SYSTEM BASED ON COMPUTER VISION:
AN OVERVIEW ...ttt ettt bttt b et et E e et s et et s e et e st st et e et e ne st et e nesaebe e nnnnn 425
Chong-Hao Xu, Shang-Jang Ruan

Al-BASED EMOTION RECOGNITION SYSTEM WITH TENSOR DECOMPOSITION
OPTIMIZED PRE-PROCESSING. ......ctittttititeteiiteie ettt sttt et se et ss st e et se s abese st ebenesessesesesaenens 427
Chia-Yu Liao, Chia-Yu Li, Wai-Chi Fang

AN IMPROVED EEG-BASED LRCN EMOTION RECOGNITION SYSTEM USING FUZZY
PROCESSING ON ECG AND PPG FEATURES ..ottt 429
Meng-Ting Wan, Yi-Kai Chen, Wai-Chi Fang

DISTRIBUTED MULTI-DIMENSIONAL SCALE LOCATION ALGORITHM BASED ON
IMPROVED CENTRALIZED MATRIX ...ttt bbb 431
Fei Cheng, Ping Zhang, Qi Zhou, Xinjing Qin, Tao Liu

INVESTIGATION PPG SENSOR AND REFLECTED INTENSITY OF THE LED
TRR A D AT ED LG H T oo mnmnmnnnnnnnmmnnnnnnnmnnnnnnnnnnnnnnnnnn 433
Jian-Chiun Liou, Jie-Yu Chen

ULTRASONIC BLOOD FLOW RATE MONITORING ......ccooiiiiiiiriiinicie it 435
Jian-Chiun Liou, Zhen-Yu Yang



IMPACT OF INVESTOR SENTIMENT ON STOCK RETURNS USING FINE-TUNE BERT .........cccc..... 437
Chien-Cheng Lee, Hung-Chun Huang, Chun-Li Tsai

OVERVIEW ON PHYSICAL LAYER SECURITY IN LOW EARTH ORBIT (LEO) SATELLITE
SYSTEM ettt bt b etk b e b b £ R b £ R R e R b bRt E e bt b e bbbt be b 439
Cheng-Ying Yang, Jeng-Foung Jf Yao, Chin-En Yen, Min-Shiang Hwang

A HAIR VOLUME ANALYSIS SYSTEM USING DEEP LEARNING AND IMAGE

PROCESSING TECHNOLOGIES ...ttt 441
Ming-Che Chen, Wan-Jung Chang, Yu-Xiang Xiao, Zi-Xuan Zhang, Yi-Chan Chiu, Jian-Ping
Su

FONT-END INTEGRATED CIRCUIT DESIGN FOR PLANT PHYSIOLOGICAL SENSING .................. 443

En-Chi Yang, Ming-Jie Lee, Wen-Ho Juang, Ming-Hwa Sheu, Shin-Chi Lai

DISCOVERING BEHAVIOR PATTERNS OF SOLITARY ELDERLY BASED ON MACHINE
LEARNING . ...ttt ettt b ettt bbbt e £ b et e e e b e s e e b b et naeE e e et et et neere e st ne e nennn 445
Lin Liu, Shenghui Zhao, Haibao Chen, Jinjun Liu

NOISE REDUCTION SYSTEM APPLIED TO MACHINE TOOLS.......cccooiiiiirienirieeesse e 447
Wang Boli, Chen Poyi, Chi Junzhe, Xu Bojun, Yuan-Sun Chu, Ting-Chao Hou

EVALUATING EFFECT OF INTERFERENCE ON MAC DELAY IN DENSELY DEPLOYED
IEEE 802.11AD BASED IN-VEHICLE COMMUNICATIONS ......cocciitiiiiiieieesieteesee e sesseeseesenesseseeseess 449
Takumi Shiohara, Takayuki Nishio, Tutomu Murase

DETECTION AND RECOGNITION OF INFRA MAMMARY FOLD ON MLO-VIEW
MAIMMOGRAIMS ...t bbbt b bt b bbb £ b bR e b b et e e e bRt e b bt b bt b bt nr et 451
Yi-Chong Zeng

ACCURACY IMPROVEMENT OF DEEP LEARNING 3D POINT CLOUD INSTANCE
SEGMENTATION . ...ttt bbbt b et b et b e bt E e btk e b et b e b et et e s be et s b e ebenbns 453
Ru-Yi Pan, Cheng-Ming Huang

OPTIMIZATION AND REALIZATION OF NETWORK TIME PROTOCOL ON HOT ....cccoviririreririnen. 455
Linhung Liu, Yiting Chen, Yuan-Sun Chu, Ting-Chao Hou

ONLINE LEARNING FOR NETWORK TRAFFIC DATA CLASSIFICATION......ccoeitiireeneree e 457
Wei-Chen Hsi, Chung-Hao Wu, Henry Horng-Shing Lu

METICULOUS ALIGNMENT FOR ON-DISPLAY FINGERPRINT SENSOR ON
SMARTPHONE ..ottt ettt ettt ettt s b et e et e s e e s e b e e e s e s e ne e b e E e e et e s e st e b e re s e benene et ere e esenens 459
Yung-Zhe Wu, Huei-Ming Wu, Pei-Yung Hsiao

VULNERABILITY ASSESSMENT FOR DEEP LEARNING BASED PHISHING DETECTION
N T I = SO S SRPR 461
Yuji Ogawa, Tomotaka Kimura, Jun Cheng

THE INDIVIDUAL SUPPORT SYSTEM FOR PEOPLE WITH SLEEPING TROUBLE-A CASE
STUDY OF BANLANGEN TEA- ...ttt sttt sttt sttt sttt s etese st esene st ebenessesesensssesens 463
Chika Mori Shimada, Sakiko Ogoshi, Yasuhiro Ogoshi

UNVEILING OF HOW IMAGE RESTORATION CONTRIBUTES TO UNDERWATER
OBUJECT DETECTION ...ttt bbbt bbb bbbtk bbbttt b e 465
Wen-Yi Peng, Yan-Tsung Peng, Wei-Cheng Lien, Chu-Song Chen



SUPERPIXEL ALGORITHM FOR OBJECTS TRACKING IN SATELLITE VIDEO.......cccocoeoiriniiiinen.
Guo-Cheng Xu, Pei-Jun Lee, Trong-An Bui, Bo-Hao Chang, Kuan-Min Lee

SAFER & SAFEST: SINGLE-AGING-FACTOR ENHANCED RINGS AND SHADOW TREES

FOR DATA ANNOTATION AND EARLY WARNING IN ONLINE AGING MONITORS OF

AUTOMOTIVE SOCS ...ttt ettt et este e e s et e e seestesteeseese e e esteneesbesseeseereeneentenaeneenreans
Cho-Sheng Lin, Jing Huang, Po-Sheng Chang, Chun-Yen Tsai, Tsung-Chu Huang

DEVELOPMENT OF HUMAN-FRIENDLY PLANT CULTIVATION POT USING 10T .....cccccoevvrierininnes
Kotoko Tanaka, Sakiko Ogoshi, Chika Mori Shimada, Yasuhiro Ogoshi

A PROPOSAL FOR TESTING PHYSICAL RANDOM NUMBERS USING STOCHASTIC
PROGCESS. ...ttt ettt ekt et R et e b et b e Rt e e bR et e R bt e E e R e e ke R et et e r et e ne et re e e
Ryoichi Sato, Yuta Kodera, Takuya Kusaka, Yasuyuki Nogami

SMART MULTI-MODE NETWORKING ARCHITECTURE FOR INTERNET OF
EVERYWHERE USING NB-IOT AND LORA......cotiietirteiiseie sttt e st ssssesenessssesensnses
Shang-Liang Chen, Zih-Yun Hong, Hsiang-Yu Chuang

AUTOMATIC DEPLOYMENT MECHANISM FOR SMART COMMUNICATION SERVICE
BASED ON CONTAINER TECHNOLOGY ..ottt ettt
Shang-Liang Chen, Hsiang-Yu Chuang

MOBILE USER DENSITY ESTIMATION BASED ON GRAPH LAPLACIAN REGULARIZED
RECURSIVE LEAST SQUARES ...ttt ettt e st e et e st e et e s e e e ate e e s teeesteeestaeennaeesraeenneeans
Kaisei Neichi, Takahiro Matsuda

DEPTH INFORMATION BASED IMAGE RESTORATION METHOD FOR ROTORS .........cccovienininnes
Yi-Hao Chung, Chao-Wei Yu, Bo-Rui Wen, Yen-Lin Chen

CONSIDERATION OF GENERATING SUITABLE PARAMETERS FOR CONSTRUCTING
TYPE (H, M) GAUSS PERIOD NORMAL BASIS ..ottt
Keiji Yoshimoto, Yuta Kodera, Takuya Kusaka, Yasuyuki Nogami

A STUDY ON EF FECT OF ADVERTISEMENT INSERTION TO QOE IN VIDEO
STREAMING SERVICES ...ttt bbbttt b et b bbbt et b
Yukiya Kunugi, Ryo Yamamoto, Satoshi Ohzahata, Toshihiko Kato

DELAY-BASED TASK OFFLOADING FOR FOG COMPUTING IN IOT NETWORKS ........cccccvvivnene
Takamichi Yamamoto, Ryo Yamamoto, Satoshi Ohzahata, Toshihiko Kato

COMPARISON OF SLIDING MODE FUNCTIONS FOR THE HIGH-FREQUENCY
SWITCHING POWER CONVERTERS........cciiitiitiiitctisee sttt ettt ssenessssenens
Chin Hsia, Hong-Yih Tseng

SLEEP STAGE PREDICTION BASED ON MONOTONOUS SENSING DATA USING
CONVOLUTIONAL NEURAL NETWORK .......coiititiiieitite ettt
Yi-Chong Zeng

SENSING ERROR COMPENSATION ALGORITHM FOR ULTRA-WIDEBAND FOLLOWING
SY STEMS ettt bttt b et b e bbb e R bt Rt b £ Rt b e b ke e R bt b bt et bt be et
Kuang-Hao Lin, Da-Gang Ye

AN INTERACTIVE MODULAR SYSTEM AND INTERFACE FOR LAERDAL LITTLE
ANNE™ MANIKIN IN CPR TRAINING ....ocoiiiiiiiiiiiie it
Y.-K. Ou, W.-J. Chang, T.-H. Lin



METHOD OF ECG LEAD RECOVERY FROM 3-LEAD TO 12-LEAD.......ccccooiiiinrriinsenineees e 497
Lin-Pei Xu, I-Chun Kuo, Liang-Hung Wang

HARDWARE IMPLEMENTATION FOR FENDING OFF SIDE-CHANNEL ATTACKS.......ccccoecvivririenns 499
Yi-Liang Hong, Yui-Kai Weng, Shih-Hsu Huang

A MULTI-LEAD ECG ACQUISITION DEVICE BASE ON BLUETOOTH
MICROCONTROLLER. ...ttt bbbttt bbbttt b et nnns 501
Wen-Ping Tsali, Liang-Hung Wang, Ri-Qing Chen, Pao-Cheng Huang

NONINVASIVE BLOOD PRESSURE CLASSIFICATION BASED ON ECG WITH RESNET
ALGORITHM ..t b etk b e ekt b e e bt b et b e b s e e bt bt nb e bt ebe st e bt ebe st et e abenrereabe e 503
Wei Liu, Xin-Kang Wang, Liang-Hung Wang

AUTOMATIC INCREMENTAL TRAINING OF OBJECT DETECTION BY USING GAN FOR
RIVER LEVEL MONITORING .......ccoitiiittiiieesisis ettt sae e st s s sesessesesessesesessesesensnses 505
Kuei-Chung Chang, Shi-Hong Lin, Jun-Wei Huang, Yi-Fong Wu

DEVELOPMENT OF AN ELECTRONIC STETHOSCOPE USING RASPBERRY ........ccccoviiiiiniiiiininn 507
Yu-Chi Wu, Fu-Lin Chang

VOICE ACTIVITY DETECTION BY JO1I N T MRCG AND MFCC FEATURES WITH
ROBUSTNESS DETECTION BASED GRU NETWORKS.......cccooiiiiinireririeeisee s seseenes 509
Rong Zhang, Pin-Hsuan Li, Kai-Wen Liang, Pao-Chi Chang

QUERY BY SINGING AND HUMMING SYSTEM BASED ON COMBINED DTW AND
LINEAR SCALING ...ttt bbb bbbt bbb bbbttt b bbbt b 511
Kai-Wen Liang, Hsin-Cheng Lee, Yen-Ting Lai, Pao-Chi Chang

AUTOMATED DETECTION SYSTEM FOR ACOUSTIC SIGNAL OF BREATH......ccccccvvvveivriiienirienns 513
Hsiu-Ting Hsu, Kai-Lin Chen, Po-Yen Huang, Yuan-Sun Chu

A 0.5V TRUE-SINGLE-PHASE 16T FLIP-FLOP IN 180-NM CMOS FOR 10T APPLICATIONS ............ 515
Zhi-Zhong Wang, Yi-Hsuan Hung, Jun-Ting Wu, Zheng-Jie Hong, Jin-Fa Lin

A STUDY ON DIGITAL WATERMARKS FOR AUDIO SIGNALS USING PHASE OF
FREQUENCY SIGNALS IN ADDITION TO THE OTHER METHODS .......cccccooiiiiie e 517
Kako Takahashi, Takeru Miyazaki, Shunsuke Araki, Satoshi Uehara, Yasuyuki Nogami

HEART BEAT CLASSIFICATION METHOD BASED ON RANDOM FOREST ALGORITHM............... 519
Shuo Liu, Liang-Hung Wang, Pao-Cheng Huang, Ming-Hui Fan

DEVELOPMENT OF A SMART MULTIFUNCTIONAL VISITOR-IDENTIFICATION

R L =AY 521
Chih-Chen Chen, Ren-Guang Lue, Tsung-Hsien Hsieh, Chi-Pan Hwang, Yu-Luen Chen,
Hsuan-Fu Wang

A STUDY ON SPEECH ENHANCEMENT USING DEEP TEMPORAL CONVOLUTIONAL
NEURAL NETWORK .....cooiiiiitieiitet sttt sttt et se st assese st sese e ssese st ssesesassese st saesesessesessssesensssesesensases 523
Kuldeep Singh Rana, Li-Wen Chen, Li-Hsin Tang, Wei-Tyng Hong

REDUCED-COMPLEXITY QUASI-REVERSIBLE BCH DECODERS FOR DATA STORAGE
R ST I = SRR 525
Chong-Dao Lee



STUDY OF FLOWER IMAGE CLASSIFICATION USING DEEP LEARNING TO SUPPORT
AGRICULTURAL POLLINATION. ...ttt sttt ae st st ssesesesaesesessssesassesessnsnss 527
Eisuke Fukuyama, Tomotaka Kimura, Nobuhiko Itoh, Takefumi Hiraguri

THE EFFECT OF REDUCING THE ACOUSTIC-FREQUENCY RESOLUTION FOR
SPECTROGRAMS USED IN DEEP DENOISING AUTO-ENCODER .........ccccoiiiiinneieee e 529
Yan-Tong Chen, Shu-Ting Tsai, Jeih-Weih Hung

PASSIVITY OF A DYNAMIC ENVIRONMENT IN TELECONTROL SYSTEMS ..o 531
Ho Duc Tho, Takanori Miyoshi

A DEVELOPMENT SUPPORT TOOL FOR FAULT-TOLERANT ROUTING METHODS ON
NETWORK-ON-CHIPS ...ttt e st e st e et e e s te e e abe e e s teeeabeeesteeensaeesreeenneeans 533
Yota Kurokawa, Daiki Kajimoto, Masaru Fukushi

A FAULT-TOLERANT ROUTING METHOD USING BUS FUNCTIONS IN TWO-
DIMENSIONAL TORUS NETWORK-ON-CHIPS .......oooiiiiiie ittt sttt s 535
Taiki Tomita, Yota Kurokawa, Masaru Fukushi

MANAGING TCP CONGESTION CONTROL OF SMARTPHONES TOWARD ADVANCED
101 ]V 11 1 ] SO PR 537
Natsuki Katsumata, Koto Miyazawa, Saneyasu Yamaguchi

BINARY- AND MULTI-CLASS NETWORK INTRUSION DETECTION WITH ADAPTIVE
SYNTHETIC SAMPLING AND DEEP LEARNING........cociiiiiie ittt st 539
Jehn-Ruey Jiang, Chia-Lin Li

USING MACHINE VISION BASED OF PREVENTIVE MAINTENANCE AND
MANAGEMENT OF HISTORIC BUILDINGS .....c.cooiitiiieiiineie et 541
Wei-Yu Chen, Chih-Wen Cheng

IMPROVED DEEP LEARNING IN CITRUS CANKER RECOGNITION SYSTEM BASED ON
Chang-Ming Wu, Liu-1 Chen

5G MIMO ANTENNA WITH ISOLATION EFFECT FOR HANDHELD DEVICE
o o 10 2y I 1N PR SSRSSTSS 545
Chao-Lun Liu, Ming-Tien Wu, Shu-Min Tsai

A STUDY ON RELATIONSHIP BETWEEN PERIOD AND NUMBER OF DIVISIONS IN
PIECEWISE LOGISTIC MAP OVER INTEGERS ........ciiiiiiiiecieee et 547
Sota Eguchi, Takeru Miyazaki, Satoshi Uehara, Shunsuke Araki, Yasuyuki Nogami

A STUDY OF DEVELOPMENT AN ENGLISH VOCABULARY LEARNING COMPANION
ROBOT BASED ON PROGRESSIVE PROMPTING ......cooiiiiii ittt ettt sreeseves s svee s s sveesnee e 549
Ah-Fur Lai, Yu-Chia Lin, Horng-Yih Lai

HIGH VOLTAGE A-1IGZO THIN FILM TRANSISTOR FOR 3D IC APPLICATION......cccooviiirieniiees 551
Hsin-Hui Hu, Tsung-Han Lu, Ching-Fan Meng

DESIGN AND IMPLEMENTATION OF INTELLIGENT IDENTIFICATION METER SYSTEM
BASED ON OPENGCY ...ttt ettt eb e bbbt bbbt bbbttt b et e e bt st e bt n b et n et s 553
Tao Tao, Liu Zijie, Chen Laibing, Zhang Funan, Liu Yuan

COMPARISONS OF DIELECTRIC CHARACTERIZATION BY MICROSTRIP AND
GROUNDED COPLANR WAVEGUIDE USING RESONATOR MEASUREMENTS ......cccooiiinnrieninienen. 555
Chien-Chang Huang, Wen-Tsao Fu, Kuan-Chien Cheng



IN-BOX PICKING SYSTEM DESIGN FOR SIX-AXIS ROBOT ARM ....coocvciiiiitiiieieseee e 557
Ching-Chang Wong, Ren-Jie Chen, Sheng-Kai Yang, Shao-Yu Chien, Shang-Wen Wong,
Chun-An Yeh

USING Al ON IMPROVING THE PERFORMANCE OF STREAMING VIDEO AND AUDIO ................ 559
Hsing-Tung Ho, Wei-Yu Chen

DESIGN AND IMPLEMENTATION OF SMART HOME SYSTEM BASED ON ONENET
CLOUD PLATFORM ..otttk b e e bbbt bbb bbb bbbt bbb nn b 561
Tao Tao, Ren Lei, Zhang Funan, Wang Hui, Wang Xiaolin

INVESTIGATION ON ERROR-TOLERABILITY ENHANCEMENT OF VIDEOS VIA RE-
ENCODING FOR COMPUTER VISION: A CASE STUDY ON OBJECT DETECTION .....ccccccoecvvevrirnnnnn. 563
Tong-Yu Hsieh, Jun-Tsung Wu

RECEIVER FRONT-END OF CONTINUOUS-TIME SIGMA-DELTA MODULATOR FOR
MEDICAL INTUBATION WIRELESS APPLICATIONS.....ccoiitireiistee sttt neenes 565
Wen-Cheng Lai

HARDWARE GENERATOR FOR EDGE ARTIFICIAL INTELLIGENT INFERENCE SYSTEM ............ 567
Yeong-Kang Lai, Chuan-Wei Huang

CIRCUITS DESIGN LOW-PHASE NOISE COLPITTS VCO WITH GM-BOOSTING.........ccccovvvrererernnnnn. 569
Wen-Cheng Lai

UNIT TRAFFIC CLASSIFICATION BY TWO-STAGE CLUSTERING ON P2PTV
APPLICATIONS ...t b bt bt b bbb bt b e bt e e bt e b s e e bt bt nb e b e e bt s e e bt e bt e bt e b e nrebeane e 571
Rina Ooka, Takumi Miyoshi, Taku Yamazaki, Thomas Silverston

HIGH-SPEED HIGH-RESOLUTION IMAGE CAPTURE BY USING PHASE-SHIFT
PHOTOGRAPHING FOR PERIODIC MOTION OF MACHINE ELEMENT ......ccooiiiiiieeieneeeee e 573
Kazuyuki Kojima, Hiroyuki Sato

CMOS CAPACITIVE FINGERPRINT SENSING SCHEME WITH TRANSITION BAND OF
LOW PASS FILTER ...ttt bbb bbb bbbttt b bbbttt et 575
Meng-Lieh Sheu, He-Jin Lee

VEHICLE TURNING INTENTION PREDICTION BASED ON DATA-DRIVEN METHOD
WITH ROADSIDE RADAR AND VISION SENSOR ..ottt 577
Jyun-Hong He, Yen-Lin Chen, Xiu-Zhi Chen, Hsin-Han Chiang

FOODTEMI: THE AI-ORIENTED CATERING SERVICE ROBOT .....ccccviiiieiisieierisieeesisiesesieeessse e 579
Chuan-Fu Hung, Yang Lin, Hao-Jheng Ciou, Wei-Yen Wang, Hsin-Han Chiang

DEVELOPMENT OF SKIN SENSING1 MODULE FOR SAFETY CONTROL IN HUMAN-
ROBOT COLLABORATION. ... .ottt ettt sttt ettt e e teseesbesbe bt eseeneeneeneenbeseesneere e 581
Hsiang-Yu Hsieh, Zong-Yue Deng, Hsin-Han Chiang, Hsiao-Chi Li

DEEP LEARNING IMAGE-TO-IMAGE TRANSLATION FOR ANIMATION ....c.cccooiiiiieiseee e 583
Carolina Rutili De Lima, Jacky Beltes

MODELING OF CONVOLUTIONAL NEU R AL NETWORK CIRCUITS FOR HUMAN
ACTIVITY RECOGNITION ...ttt sttt sttt sttt st st be s se et e tesaesbeeseaneeseeneentesaessesreens 585
Chia-Yu Kuo, Yu-Hao Huang, Bing-Jun Hou, Hao-Wei Weng, Erik S. Jeng, Shang-Wei Chou

FACIAL AGE ESTIMATION BY LEARNING LABEL DISTRIBUTION CNN .......ccccoviiiinirieiiinsieeresienns 587
Kuan-Hsien Liu, Chun-Te Chang, Tsung-Jung Liu



WBTP-VTON: WHOLE BODY AND TEXTURE PRESERVATION BASED VIRTUAL TRY-
ON NETWORK ... .ottt sttt ettt ettt e b st st £ e e b b e a4t e b e R e e et e R e e et e s e et e s et et e s e et e r e et ne s 589
Huang-Wei Shen, Tsung-Jung Liu, Chi-Mao Fan, Kuan-Hsien Liu

USING SRAM-BASED CIM ARCHITECTURE AS THE EVENT DETECTOR FOR AIOT
APPLICATIONS . ... ettt sttt st s bt et e st et e s b e s b e s be e eeemeeemeeaseeebe e bt e s beenbeeseesreenbeeneeeneas 591
Chih-Cheng Lu, Muhammad Bintang Gemintang Sulaiman, Chin-Yu Lin, Jian-Bai Li, Cheng-
Ming Shih, Wei-Shu Rih, Kai-Cheung Juang

ANALYZE THE SUBORDINATION STRUCTURE BETWEEN DOMAIN-SPECIFIC

VOCABULARY AND MEANING WITH THE WORD2VEC TRAINING PROCESS .......ccccccccvrvrvnnirinns 593
Pai Keng-Jung, Kuo Chin-Hung, Wu Cheng-Yen, Jia-Wei Peng, Chao-Yi Huang, Jong-Chen
Chen

MUSIC MOOD CLASSIFICATION SYSTEM FOR STREAMING PLATFORM ANALYSIS
VIA DEEP LEARNING BASED FEATURE EXTRACTION .....ccoiiiiiiiieinsieeneiee e 595
Yu-Chia Chen, Zih-Ching Chen, Chih-Hsien Hsia

IDENTIFICATION SYSTEM OF FISH FRESHNESS BASED ON DEEP LEARNING.........cccccovcvvvrinnnnn. 597
Shu-Min Tsai, Ming-Lin Chuang, Hong-Wei Yan, Yung-Cheng Yao, Guan-Wei Chen, Lu-
Hung Chen, Hao-An Yang

CIRCUIT IMPLEMENTATION OF CONVOLUTIONAL NEURAL NETWORK FOR HUMAN

ACTIVITY RECOGNITION ...t itiiitiittiieitstesieieste st et e st et steseesestestesesbeseesesteseesassessesessessesessessesessessesessenes 599
Shang-Wei Chou, Chia-Yu Kuo, Yu-Hao Huang, Bing-Jun Hou, Yueh-Lin Chiang, Erik S.
Jeng

REVERSIBLE AND ROBUST WATERMARKING TECHNIQUE .........ccocciiiiiiiciniccneec s 601
I-Hui Pan, Hui-Min Ko, Der-Long Cheng, Tsung-Heng Chen, Ying-Ying Chen, Yuan-Chun
Lee

AUTONOMOUSLY VEHICLE NETWORK PIDS PARSING TO SUPPORT THREAT
MONITORING AND EARLY WARNING RESEARCH. ......ccocivitiiieiisiee sttt 603
Chi-Pan Hwang, Yu-Wei Huang, Shih-Sian Jhuang, Hsuan-Fu Wang, Chin-Chen Chen

AN EMBEDDED ALL DIGITAL TEMPERATURE SENSOR WITH ADJUSTABLE
SENSITIVITY ottt bbb bbbt bbbt £ bbb b e bbbt b e bttt e b 605
Hsin-Wei Dong, Kaun-Chi Huang, Po-Hui Yang

A HYBRID MODEL OF CNN-SVM FOR SPEAKERS’ GENDER AND ACCENT
RECOGNITION USING ENGLISH KEYWORDS .......coooi ittt st ee e nne e 607
Yeshanew Ale Wubet, Kuang-Yow Lian

SECRECY RATE ANALYSIS IN THE COOPERATIVE COMMUNICATION SYSTEM .....ccoovvvnnnnne. 609
Jong-Shin Chen, Cheng-Ying Yang, Jeng-Foung Jf Yao, Min-Hsiang Hwang

EYE MOVEMENT ANALYSIS FOR CONSUMER DEVICES. .......cccooviieieiene et 611
Marvin Yen, Hao-Wei Li, Chun-Wei Shen, Ren-Xiang Ying, Wen-Chung Kao

ENHANCED IMAGE QUALITY ASSESSMENT BASED ON HALFTONING METRICS............ccceevnnne. 613
Jing-Ming Guo, Sankarasrinivasan S

ADAPTIVE COLOR CALIBRATION FOR DIGITAL CAMERAS........coco et 615
Hsin-Yang Chen, Yi-Peng Hsu, Wei-Te Chang, Ji-Lun Ho, Yi-Fang Lee, Wen-Chung Kao



A STUDY OF WAVEFRONT ABERRATION MEASUREMENT TECHNOLOGY BASED ON

CENTROID CALCULATION. ..ottt s

Ching-Huang Lin, Hsuan-Fu Wang, Zi-Ren Huang

A RESEARCH OF HARTMANN-SHACK WAVEFRONT ABERRATION MEASUREMENT

SYSTEM VALIDATION TECHNOLOGY ....ocuiiiiieieiisienit sttt

Ching-Huang Lin, Hsuan-Fu Wang, Hong-Yang Pan

DEGRADATION OF METAL CORNER REFLECTORS’ RADAR CROSS-SECTION IN A

RADOME WITH IMPERFECT CHARACTERISTICS ...

Hsi-Tseng Chou, Rong-Chung Liu, Yao-Chiang Kan, Chih-Te Huang, Hsien-Kwei Ho

INFLUENCING FACTOR CONSIDERATIONS FOR DESIGNING A HIGH-PERFORMANCE

COMPACT ANTENNA TEST RANGE (CATR) ..ottt e

Rong-Chung Liu, Teh-Hong Lee, Hsi-Tseng Chou, Yao-Chiang Kan
AUTOMOTIVE RADAR PRECISION CALIBRATION WITH COMPACT ANTENNA TEST
Rong-Chung Liu, Chung-Huan Li, Teh-Hong Lee, Yao-Chiang Kan

RF HARDWARE DESIGN FOR 5G MM-WAVE AND 6G REVOLUTIONS: CHALLENGES

AND OPPORTUNITIES ..ot e

Donald Y. C. Lie, Jill C. Mayeda, Jerry Lopez

Author Index





