
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP21CCE-POD 

978-1-7281-9767-8 

2021 IEEE International 

Conference on Consumer 

Electronics (ICCE 2021) 

Las Vegas, Nevada, USA 

10-12 January 2021 

 

 



 
 
 
 

 

 

 

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:   CFP21CCE-POD 
ISBN (Print-On-Demand):  978-1-7281-9767-8 
ISBN (Online):   978-1-7281-9766-1 
ISSN:                            2158-3994 
 
           
 

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 

 
QUALITY-ANOMALY IDENTIFICATION IN LIQUID-COFFEE VENDING MACHINES 
THROUGH ELECTRICAL CURRENT WAVEFORMS AND OLFACTORY DATA ..................................... 1 

Yuko Ishii, Hiromi Yamaguchi, Junko Watanabe, Reishi Kondo 

A NARROW-BAND DITHERING TECHNIQUE IN FEEDBACK CHANNEL QUANTIZATION 
FOR IMPROVING EFFECT OF DIGITAL PREDISTORTER .......................................................................... 5 

Jijun Ren, Xinrong Yang 

MEASURING VERTICAL JUMP HEIGHT USING A SMARTPHONE CAMERA WITH 
SIMULTANEOUS GRAVITY-BASED CALIBRATION ................................................................................ 10 

Fritz Webering, Leo Seeger, Niklas Rother, Holger Blume 

TOWARDS APPLICABILITY: A COMPARATIVE STUDY ON NON-INTRUSIVE LOAD 
MONITORING ALGORITHMS* ..................................................................................................................... 16 

Huamin Ren, Filippo Maria Bianchi, Jingyue Li, Rasmus L. Olsen, Robert Jenssen, Stian 
Normann Anfinsen 

EVALUATION EXPERIMENTS OF LANE MARKERS FOR LANE DETECTION SYSTEMS 
UNDER SEVERAL CONDITIONS : DIFFERENCES BETWEEN ALL-WEATHER LANE 
MARKER AND ORDINARY LANE MARKERS UNDER SEVERAL WEATHER 
CONDITIONS AND SEVERAL TIMES OF DAY ........................................................................................... 21 

Naohisa Hashimoto 

DEMENTIA EVALUATION SYSTEM USING A DAILY LIFE EVENT ...................................................... 27 
Toru Kobayashi, Yuta Kishimoto, Tetsuo Imai, Kenichi Arai 

LOCALLY TESTABLE PRIVACY-PRESERVING CONTACT TRACING PROTOCOL 
WITHOUT EXPOSING SECRET SEED .......................................................................................................... 32 

Eunsung Lee, Keunyoung Park, Dong Jin Park, Jungtae Kim, Chulmin Jo 

CONTENT TARGETED AD INSERTION IN TEMPORAL STRUCTURED VIDEO 
DOCUMENTS ................................................................................................................................................... 37 

Bogdan Mocanu, Ruxandra Tapu, Titus Zaharia 

AUTOMATED BRIGHT PIXEL DETECTION SYSTEM ON LCD DISPLAYS ........................................... 41 
Mateus O. Silva, David A. O. Ferreira, Kethilen Y. Ouchi, Gustavo M. Torres, Edma V. C. 
Urtiga Mattos, Antônio M. C. Pereira, Luciana R. Costa, Victor L. G. Cavalcante, Caio F. S. 
Cruz, Agemilson P. Silva, Ruan J. S. Belem, Anderson S. Jesus, Wilson C. C. Junior, Ricardo 
G. Paula, Thiago B. Bezerra, Waldir S. S. Júnior, Celso B. Carvalho 

AUTOMATED MURA DEFECT DETECTION SYSTEM ON LCD DISPLAYS USING 
RANDOM FOREST CLASSIFIER ................................................................................................................... 45 

Gustavo M. Torres, Adriana S. Souza, David A. O. Ferreira, Luiz C. S. G. Júnior, Kethilen Y. 
Ouchi, Myke D. M. Valadão, Mateus O. Silva, Victor L. G. Cavalcante, Edma V. C. U Mattos, 
Antônio M. C. Pereira, Caio F. S. Cruz, Agemilson P. Silva, Ruan J. S. Belem, André S. 
Costa, Lucas G. C. Evangelista, Wilson C. C. Junior, Ricardo G. Paula, Thiago B. Bezerra, 
Waldir S. S. Júnior, Celso B. Carvalho 

A FALL RISK PREDICTION SYSTEM BASED ON 3D SPACE HUMAN SKELETON TORSO 
IMAGES ............................................................................................................................................................. 49 

Wan-Jung Chang, Liang-Bi Chen, Jian-Ping Su, Ming-Che Chen, Tzu-Chin Yang 



A NOVEL KEYSTONE CORRECTION METHOD USING CAMERA-BASED TOUCH 
INTERFACE FOR ULTRA SHORT THROW PROJECTOR .......................................................................... 51 

Sung-Ho Chae, Seung-Il Yoon, Hyun-Kyu Yun 

A SIMPLE RF-BASED SOLUTION FOR GESTURE RECOGNITION ......................................................... 54 
Ali Louzir, Abdullah Haskou, Anthony Pesin 

VISITING-ROUTE RECOMMENDATION IN AMUSEMENT PARKS AND ITS 
EVALUATIONS BY AN ISING MACHINE ................................................................................................... 59 

Yosuke Mukasa, Tomoya Wakaizumi, Shu Tanaka, Nozomu Togawa 

AN INDOOR POSITIONING METHOD USING SMARTPHONE AND SMARTWATCH 
INDEPENDENT OF CARRYING MODES ...................................................................................................... 65 

Tomoya Wakaizumi, Nozomu Togawa 

A NOVEL APPROACH FOR RADAR-BASED HUMAN ACTIVITY DETECTION AND 
CLASSIFICATION ............................................................................................................................................ 71 

Anthony Pesin, Ali Louzir, Abdullah Haskou 

SIMULTANEOUSLY VIDEO-BASED HEART-RATE MEASUREMENT FOR MULTIPLE 
PARTICIPANTS - AN IMPROVED TINY FACES APPROACH ................................................................... 75 

Thomas Pursche, Robert Roth, Marcel Walz, Roland Clauß, Bernd Tibken, Reinhard Möller 

A STUDY ON LAYERED DIVISION MULTIPLEXING OF NEXT GENERATION DIGITAL 
TERRESTRIAL TELEVISION BROADCASTING TO THE DATA AND PILOT SYMBOLS 
UNDER ISDB-T ................................................................................................................................................ 81 

Tomohiro Takaya, Akira Nakamura, Makoto Itami 

COMPENSATION FOR INFLUENCE OF PACKET DELAY IN DS-CDMA IVC BASED ON 
LOCATION-ORIENTED CODE ALLOCATION ............................................................................................ 85 

Shohei Fukatsu, Akira Nakamura, Makoto Itami 

AUTOMATIC MODULATION CLASSIFICATION IN REAL TX/RX ENVIRONMENT USING 
MACHINE LEARNING AND SDR .................................................................................................................. 90 

Rafael S. Furtado, Yasmim P. Torres, Mateus O. Silva, Georgio S. Colares, Antônio M. C. 
Pereira, Diego A. Amoedo, Myke D. M. Valadão, Celso B. Carvalho, André L. A. Da Costa, 
Waldir S. S. Júnior 

SPECTRUM NOTCH FORMING AND PERFORMANCE IMPROVEMENT SCHEME FOR 
WINDOWED OFDM ......................................................................................................................................... 94 

Kohei Ohno, Daiki Echizenya 

CT-GUIDED 3D SUPER-RESOLUTION METHOD FOR LEFT ATRIAL MODEL ................................... 100 
Jae-Ik Yoo, Hong-Kyu Shin, Seung Park, Dae-In Lee, Sung-Jea Ko 

SPEECH RATE CONTROL METHODS OF SPEECH SYNTHESIS SYSTEMS FOR QUICK 
LISTENING ..................................................................................................................................................... 102 

Ai Mizota, Hiroyuki Segi 

VIBRATION MEASUREMENT OF SIGNAL BONDS FOR SHINKANSEN .............................................. 104 
Yuki Echigo, Satoshi Ohtake 

GEOVCM: VIRTUAL URBAN DIGITAL TWIN SYSTEM AUGMENTING VIRTUAL AND 
REAL GEO-SPACIAL DATA ........................................................................................................................ 109 

Seungyoub Ssin, Hochul Cho, Woontack Woo 



INTEGRATED DESIGN OF LOW COMPLEXITY RSS BASED VISIBLE LIGHT INDOOR 
POSITIONING AND POWER-LINE COMMUNICATION SYSTEM FOR SMART HOSPITALS ............ 114 

Tian Lang, Zijin Pan, Nathaniel Ortiz, Gang Chen, Yehuda Kalay, Ramdas Pai, Albert Wang 

AUTOMATIC DETECTION AND SEGMENTATION OF LIVER TUMORS IN MULTI- 
PHASE CT IMAGES BY PHASE ATTENTION MASK R-CNN .................................................................. 119 

Ryo Hasegawa, Yutaro Iwamoto, Xianhua Han, Lanfen Lin, Hongjie Hu, Xiujun Cai, Yen-Wei 
Chen 

IMAGE GUIDED DEPTH SUPER-RESOLUTION FOR SPACEWARP IN XR APPLICATIONS ............. 124 
Christopher Peri, Yingen Xiong 

FEATURE EXTRACTION SYSTEM DURING BOLT TIGHTENING WORK BY 
REGRESSION CNN AND CLASSIFICATION CNN .................................................................................... 130 

Koichi Murai, Tetsuo Imai, Kenichi Arai, Toru Kobayashi 

DETECTING SYSTEM ALZHEIMER’S DEMENTIA BY 1D CNN-LSTM IN JAPANESE 
SPEECH ........................................................................................................................................................... 134 

Kazu Nishikawa, Rin Hirakawa, Hideaki Kawano, Kenichi Nakashi, Yoshihisa Nakatoh 

A SELF-STERILIZING TOILET SEAT WITH UVC RADIATION .............................................................. 137 
Tang-Jen Liu, Shi-Hao Liu 

HOLE CONCEALMENT FOR DEPTH IMAGE USING PIXEL CLASSIFICATION IN 
MULTIVIEW SYSTEM .................................................................................................................................. 140 

Geon-Won Lee, Jong-Ki Han 

REFERENCE FRAME GENERATION ALGORITHM USING DYNAMICAL LEARNING 
PREDNET FOR VVC ...................................................................................................................................... 145 

Takafumi Katayama, Tian Song, Takashi Shimamoto, Xiantao Jiang 

TOWARD DEVELOPING A REALISTIC DDOS DATASET FOR ANOMALY-BASED 
INTRUSION DETECTION ............................................................................................................................. 150 

Shumon Alam, Yasin Alam, Suxia Cui, Cajetan Akujuobi, Mohamed Chouikha 

A MULTIPLE UAV PATH-PLANNING APPROACH TO SMALL OBJECT COUNTING WITH 
AERIAL IMAGES ........................................................................................................................................... 156 

Miles Krusniak, Alec James, Angel Flores, Yi Shang 

EYE FATIGUE PREDICTION SYSTEM USING BLINK DETECTION BASED ON EYE 
IMAGE ............................................................................................................................................................. 162 

Akihiro Kuwahara, Rin Hirakawa, Hideki Kawano, Kenichi Nakashi, Yoshihisa Nakatoh 

SPEECH ENHANCEMENT SYSTEM USING SVM FOR TRAIN ANNOUNCEMENT ............................ 165 
Yuto Kinoshita, Rin Hirakawa, Hideaki Kawano, Kenichi Nakashi, Yoshihisa Nakatoh 

DESIGN AND IMPLEMENTATION OF A LOW-COST ECG MONITORING SYSTEM USING 
ARM CORTEX-M4 FAMILY MICROCONTROLLER ................................................................................. 168 

Shahrokh Sani 

DEMENTIA SIGN DETECTION SYSTEM USING SNS AGENCY ROBOT, ULTRA-SMALL 
SENSOR, AND WEARABLE DEVICE ......................................................................................................... 170 

Kenichi Arai, Yuta Kishimoto, Tetsuo Imai, Toru Kobayashi 

VIRTUAL PERSONAL AREA NETWORK SYSTEM FOR INTEGRATING PANS WITH 
DIFFERENT STANDARDS AND LOCATIONS ........................................................................................... 175 

Erika Sakai, Noriki Ikeuchi, Hidekazu Suzuki 



FILTER-WISE QUANTIZATION OF DEEP NEURAL NETWORKS FOR IOT DEVICES ....................... 181 
Hoseung Kim, Geunhye Jo, Hayun Lee, Dongkun Shin 

PEDESTRIAN DETECTION ON MULTISPECTRAL IMAGES IN DIFFERENT LIGHTING 
CONDITIONS .................................................................................................................................................. 183 

Jason Nataprawira, Yanlei Gu, Igor Goncharenko, Shunsuke Kamijo 

PROFILING BASED I/O OPTIMIZATION ON THE CE DEVICES ............................................................ 188 
Jungseung Lee, Huijin Park, Kwangho Lee 

WEB-BASED ARCHITECTURE FOR BROADCAST AND BROADBAND CONTENT WITH 
DEVICE COLLABORATION IN A LOCAL NETWORK ............................................................................ 192 

Shinya Abe, Tohru Takiguchi, Hiroki Endo, Masaya Ikeo, Hiroshi Fujisawa 

MULTIPLE TOUR GUIDE RECOMMENDATION FOR THE SHARING ECONOMY ............................. 196 
Rikuya Yamamoto, Yuanyuan Wang, Masatohi Shibata, Panote Siriaraya, Yukiko Kawai 

PROOF-OF-CONCEPT TECHNIQUES FOR GENERATING SYNTHETIC THERMAL FACIAL 
DATA FOR TRAINING OF DEEP LEARNING MODELS .......................................................................... 200 

Muhammad Ali Farooq, Peter Corcoran 

DRIVER IDENTIFICATION FOR DIFFERENT ROAD SHAPES USING VEHICLE IOT 
SENSING DATA ............................................................................................................................................. 206 

Junghyun Lee, Minkyung Kim, Sangdon Park, Jun Kyun Choi, Yoonjin Hwang 

ANTI-COLLISION CAR SYSTEM USING FUZZY LOGIC TECHNIQUE ................................................. 211 
Chiau Choon Jiat, Zarina Tukiran, Hazwaj Mohd Poad, Abd Kadir Mahamad, Sharifah Saon, 
Shingo Yamaguchi, Mohd Anuaruddin Ahmadon 

AUTONOMOUS CAR PARKING SYSTEM USING FUZZY LOGIC ......................................................... 215 
Muhd Nurhisham Sokri, Abd Kadir Mahamad, Sharifah Saon, Shingo Yamaguchi, Mohd 
Anuaruddin Ahmadon 

ECG BIOMETRIC USING 2D DEEP CONVOLUTIONAL NEURAL NETWORK .................................... 220 
Siddartha Thentu, Renato Cordeiro, Youngee Park, Nima Karimian 

PARTICLE SWARM OPTIMIZATION ALGORITHM PRESENTED IN SYSML AND 
APPLIED IN MULTI-UAV SYSTEM ............................................................................................................ 226 

Maher Aljehani, Masahiro Inoue, Taketoshi Yokemura 

LOGONET: LAYER-AGGREGATED ATTENTION CENTERNET FOR LOGO DETECTION ................ 230 
Rahul Kumar Jain, Taro Watasue, Tomohiro Nakagawa, Takahiro Sato, Yutaro Iwamoto, 
Xiang Ruan, Yen-Wei Chen 

INTELLIGENT ENERGY MANAGEMENT SYSTEM TO REDUCE TOTAL ELECTRICITY 
CHARGE IN CONSUMER PERSPECTIVE .................................................................................................. 236 

Jaeeun Park, Jangkyum Kim, Jun Kyun Choi 

LEARNING ACCURATE HEAD POSE FOR CONSUMER TECHNOLOGY FROM 3D 
SYNTHETIC DATA ........................................................................................................................................ 241 

Shubhajit Basak, Faisal Khan, Rachel McDonnell, Michael Schukat 

ECG BIOMETRIC SPOOFING USING ADVERSARIAL MACHINE LEARNING .................................... 247 
Amit Garg, Nima Karimian 

ACCURATE 2D FACIAL DEPTH MODELS DERIVED FROM A 3D SYNTHETIC DATASET .............. 252 
Faisal Khan, Shubhajit Basak, Peter Corcoran 



LISH: A NEW RANDOM NUMBER GENERATOR USING ECG NOISES ............................................... 258 
Thomas Lyp, Nima Karimian, Fatemeh Tehranipoor 

ATTACKS ON LOGIC LOCKING OBFUSCATION TECHNIQUES .......................................................... 264 
Jake Mellor, Allen Shelton, Michael Yue, Fatemeh Tehranipoor 

BUILDING IOT-BASED ZERO-CONTACT EXPERIMENTAL ENVIRONMENT FOR 
STUDYING PICTURE PREFERENCE UNDER VARIOUS ILLUMINATION CONDITIONS ................. 270 

Jae Sung Park, Junhee Woo, Jiman Kim, Seongwoon Jung, James Langehennig, Hyesun Han, 
Ye Seul Baek, Youngshin Kwak 

DEEP LEARNING-BASED R-R INTERVAL ESTIMATION BY USING SMARTPHONE 
SENSORS DURING EXERCISE .................................................................................................................... 275 

Satomi Shirasaki, Kenji Kanai, Jiro Katto 

LOW-COMPLEXITY DEEP NO-REFERENCE LIGHT FIELD IMAGE QUALITY 
ASSESSMENT WITH DISCRIMINATIVE EPI PATCHES FOCUSED ....................................................... 281 

Ping Zhao, Xiaoming Chen, Vera Chung, Haisheng Li 

CR-QRM-MLD FOR SD-SM-MIMO WITH NULL MODULATION ........................................................... 287 
Yuta Ida, Kazuki Maruta, Takahiro Matsumoto, Shinya Matsufuji 

UQP: RE-MAPPED NVME QUEUE PATH FOR HANDLING URGENT I/O REQUESTS ........................ 290 
Inyoung Lee, Yongju Song, Young Ik Eom 

OPTIMIZED PAGE OWNERSHIP MANAGEMENT FOR GUARANTEEING THE SLO OF 
BUFFERED WRITES ...................................................................................................................................... 293 

Sanghoon Yoo, Jonggyu Park, Taehyung Lee, Young Ik Eom 

DATA COMPRESSION FOR SOFTWARE UPDATING TO CONSUMER DEVICES ............................... 296 
Kazuki Someya, Yoshiaki Terashima, Shunsuke Sugimoto, Takayuki Suzuki, Ryozo Kiyohara 

DESIGN AND IMPLEMENTATION OF DEVICE MONITORING SAAS FOR DIY-IOT 
SYSTEMS ........................................................................................................................................................ 300 

Motoki Nagano, Yusuke Arai, Takuya Fujihashi, Takashi Watanabe, Shunsuke Saruwatari 

DESIGN AND IMPLEMENT A ROLL CALL SYSTEM WITH BODY TEMPERATURE 
MEASUREMENT AND THE INSTANT MESSAGING SOFTWARE ......................................................... 304 

Ping-Yi Yen, Yong-Yi Fanjiang, Chi-Huang Hung, Tzu-Min Zhang 

AN END-TO-END SECURITY FRAMEWORK FOR SMART HEALTHCARE INFORMATION 
SHARING AGAINST BOTNET-BASED CYBER-ATTACKS ..................................................................... 306 

Megha Quamara, B. B. Gupta, Shingo Yamaguchi 

TRENDS AND CHALLENGES FOR THE SPECTRUM EFFICIENCY IN NOMA AND MIMO 
BASED COGNITIVE RADIO IN 5G NETWORKS ....................................................................................... 310 

Myke D. M. Valadão, Waldir S. S. Júnior, Celso B. Carvalho 

A PROPOSAL FOR OD DATA ESTIMATION SYSTEM OF BUS USERS WITH 
INTELLIGENT VIDEO ANALYSIS AND ITS APPLICATION TO SYNEREX ......................................... 314 

Ryoga Takao, Noriki Ikeuchi, Hidekazu Suzuki, Yukimasa Matsumoto 

DO VIR: VIRTUALIZING FOOD DONATION DISTRIBUTION THROUGH MOBILE 
APPLICATION AND CLOUD-BASED SUPPLY CHAIN MANAGEMENT .............................................. 318 

Divy Chhibber, Aditi Tripathi, Sandip Ray 



CHALLENGES FOR EDGE-AI IMPLEMENTATIONS OF TEXT-TO-SPEECH SYNTHESIS ................. 323 
Dan Bigioi, Peter Corcoran 

ROBOT TRAINING AND NAVIGATION THROUGH THE DEEP Q-LEARNING 
ALGORITHM .................................................................................................................................................. 329 

Madson Rodrigues Lemos, Anne Vitoria Rodrigues De Souza, Renato Souza De Lira, Carlos 
Alberto Oliveira De Freitas, Vandermi João Da Silva, Vicente Ferreira De Lucena 

SEU STUDY OF WIDEBAND HETEROSTRUCTURE DIODE FOR PARTICLE DETECTION .............. 335 
Udayan Sunil Patankar, Ants Koel 

IMPROVED DEPTH ESTIMATION ALGORITHM VIA SUPERPIXEL SEGMENTATION 
AND GRAPH-CUT.......................................................................................................................................... 339 

Da-Yun Nam, Jong-Ki Han 

MALWARE DETECTION AND SECURITY ANALYSIS CAPABILITIES IN A CONTINUOUS 
INTEGRATION / DELIVERY CONTEXT USING ASSEMBLYLINE ........................................................ 346 

Wahab Almuhtadi, Surbhi Bahri, Wynn Fenwick, Liam Henderson, Liam Henley-Vachon, 
Joshua Mukasa 

EYESAY: EYE ELECTROOCULOGRAPHY DECODING WITH DEEP LEARNING .............................. 351 
Jiadao Zou, Qingxue Zhang 

DIFFERENCES IN VISUAL ATTENTION FOR HDR AND SDR CONTENT ........................................... 354 
Jie Xiang, Mahsa T. Pourazad, Panos Nasiopoulos, Stelios Ploumis 

AN EFFICIENT HEVC FRACTIONAL INTERPOLATION HARDWARE ................................................. 356 
Hossein Mahdavi, Ilker Hamzaoglu 

MITIGATING BOTNET BASED DDOS ATTACKS BY SELECTING INCENTIVIZED 
COOPERATING ISPS FOR RISK TRANSFER ............................................................................................. 360 

Amrita Dahiya, B. B. Gupta, Shingo Yamaguchi, Kostas Psannis 

ENHANCED LSTM FRAMEWORK FOR WATER-COOLED CHILLER COP FORECASTING .............. 366 
Chao-Wei Yu, June-Wei Chen, Yen-Lin Chen 

AN EFFICIENT APPROXIMATE SUM OF ABSOLUTE DIFFERENCES HARDWARE FOR 
FPGAS ............................................................................................................................................................. 369 

Waqar Ahmad, Ilker Hamzaoglu 

A CASE STUDY OF CHOREOGRAPHY REALIZABILITY CHECKING ON SMART HOME 
APPLICATION ................................................................................................................................................ 374 

Marika Izawa, Toshiyuki Miyamoto 

COMPUTATIONAL EVALUATION OF GREEDY HEURISTIC METHODS FOR 2-
OBJECTIVE MMSCP ...................................................................................................................................... 379 

Qiwei Sun, Toshiyuki Miyamoto, Shoichi Kitamura, Ayako Taniguchi-Matsuoka, Kento Naito, 
Kazuyuki Mori, Yoshio Izui 

AI MANAGEMENT PLATFORM WITH EMBEDDED EDGE CLUSTER ................................................. 385 
Seungwoo Kum, Miseon Yu, Youngkee Kim, Jaewon Moon, Silvio Cretti 

AR GUIDANCE SYSTEM FOR TRAFFIC CIRCUMVENTION AND COLLISION 
AVOIDANCE: EMERGENCY SERVICES CASE STUDY .......................................................................... 388 

K. F. Bram-Larbi, V. Charissis, S. Khan, R. Lagoo, D. Drikakis, D. K. Harrison 



IBUFFET: A DEEP LEARNING-BASED INTELLIGENT CALORIES MANAGEMENT 
SYSTEM FOR EATING BUFFET MEALS ................................................................................................... 394 

Wan-Jung Chang, Liang-Bi Chen, Yang-Kun Ou, Jia-Hong Liu, Bo-Yang Shen, I-Chen Lin, 
Yin-Hsin Tsai 

3D POINT CLOUD MATCHING TECHNOLOGY BASED ON DEPTH IMAGE BASED 
RENDERING ................................................................................................................................................... 396 

Guo-Han Lin, You-Sheng Xiao, Hao-An Hsieh, Kuan-Yu Liao, Yi-Cheng Liu, Yu-Cheng Fan 

CHIP AND SYSTEM DESIGN OF INTRINSIC IMAGE DECOMPOSITION AND 
ENHANCEMENT BASED ON CONDITIONAL GENERATIVE ADVERSARIAL NETWORK ............... 398 

Yi-Cheng Liu, Kai-Ting Liu, You-Sheng Xiao, Yu-Cheng Fan 

PROPOSAL OF A WEARABLE PERSONAL CONCIERGE SYSTEM WITH HEALTHCARE 
USING SPEECH DIALOGUE TECHNOLOGY ............................................................................................ 400 

Naohiro Shoji, Jun Motomura, Nagisa Kokubu, Hiroki Fuse, Takayo Namba, Keiichi Abe 

STRAIGHTFORWARD COLOR IMAGE COMPRESSION USING TRUE-MEAN MULTI-
LEVEL BLOCK TRUNCATION CODING .................................................................................................... 405 

Poonlap Lamsrichan 

DESIGN AND DEVELOPMENT OF LOW-COST AND ACCURATE HEART RATE 
MONITORING SYSTEM USING ARM CORTEX-M MICROCONTROLLER .......................................... 411 

Shahrokh Sani 

GRASPING ACTION RECOGNITION IN VR ENVIRONMENT USING OBJECT SHAPE AND 
POSITION INFORMATION ........................................................................................................................... 413 

Koki Hirota, Takashi Komuro 

PROPOSAL FOR BANDWIDTH PREDICTION USING HYBRID DIVISION MODEL ............................ 415 
Ognjen Cadovski, Velibor Ilic, Bojan Rikic, Branimir Kovacevic 

DEPTH MAP REFINEMENT USING SUPER-PIXEL SEGMENTATION IN MULTI-VIEW 
SYSTEMS ........................................................................................................................................................ 417 

Woo-Kyung Jung, Jong-Ki Han 

DESIGN OF MULTIPLE ARTIFICIAL POTENTIAL FUNCTION AND SELECTOR 
FUNCTION FOR AUTONOMOUS DRIVING VEHICLE ............................................................................ 422 

Yuki Narita, Eiji Konaka 

A VVC FRACTIONAL INTERPOLATION HARDWARE USING MEMORY BASED 
CONSTANT MULTIPLICATION .................................................................................................................. 427 

Hossein Mahdavi, Ilker Hamzaoglu 

FAST BEAM TRACKING ALGORITHM FOR WIRELESS BACKHAUL IN ADAPTIVE 
VEHICULAR CELL NETWORKS ................................................................................................................. 432 

Kazuki Maruta, Daisuke Hisano, Yu Nakayama 

RESIP HOST DETECTION: IDENTIFICATION OF MALICIOUS RESIDENTIAL IP PROXY 
FLOWS ............................................................................................................................................................ 435 

Altug Tosun, Michele De Donno, Nicola Dragoni, Xenofon Fafoutis 

A BASIC COMMAND AND CONTROL STRATEGY IN BOTNET DEFENSE SYSTEM ........................ 441 
Shingo Yamaguchi 



A MULTI-SERVER AUTHENTICATION PROTOCOL ACHIEVING PRIVACY PROTECTION 
AND TRACEABILITY FOR 5G MOBILE EDGE COMPUTING ................................................................ 446 

Junho Lee, Dongwook Kim, Jinhyun Park, Hyungweon Park 

AN OVERVIEW OF IDENTITY RELATIONSHIP MANAGEMENT IN THE INTERNET OF 
THINGS ........................................................................................................................................................... 450 

Mohammad Nur, Yong Wang 

SENSOR SCHEDULING-BASED DETECTION OF FALSE DATA INJECTION ATTACKS IN 
POWER SYSTEM STATE ESTIMATION ..................................................................................................... 455 

Sho Obata, Koichi Kobayashi, Yuh Yamashita 

A STUDY ON THE DEVELOPMENT OF TRAFFIC SAFETY RISK INFORMATION 
SHARING TECHNOLOGY THROUGH VEHICLE-ROAD COOPERATION ............................................ 459 

Jongbae Kim 

NOVEL PARADIGM FOR ABSTRACTION AND MANAGEMENT OF HETEROGENOUS 
THINGS OVER LARGE-SCALE INTERNET OF THINGS ......................................................................... 462 

Byeongjo Park, Sang-Hoon Lee, Soochang Park 

SCENE CLASSIFICATION ALGORITHM BASED ON SEMANTIC SEGMENTED OBJECTS .............. 464 
Woon-Ha Yeo, Young-Jin Heo, Young-Ju Choi, Seo-Jeon Park, Byung-Gyu Kim 

GRAPH STRUCTURE EXTRACTION FROM FLOOR PLAN IMAGES AND ITS 
APPLICATION TO SIMILAR PROPERTY RETRIEVAL ............................................................................ 468 

Mantaro Yamada, Xueting Wang, Toshihiko Yamasaki 

OPEN-CL BASED MULTI GPU ACCELERATION FOR VIDEO OBJECT DETECTION ........................ 473 
Young-Woon Lee, Young-Jin Heo, Chang-Sik Cho, Byung-Gyu Kim 

TRAJECTORY-AWARE BUFFERING STRATEGY FOR HTTP ADAPTIVE STREAMING 
QOE ENHANCEMENT FOR ON-THE-GO USERS ...................................................................................... 476 

Miloš Mozetic, Mia Stepanovic, Mihajlo Milotic, Dušan Živkov 

CELLULAR NETWORK BANDWIDTH PREDICTION IN CONSUMER APPLICATIONS ..................... 480 
Bojan Rikic, Dragan Samardžija, Ognjen Cadovski, Tomislav Maruna 

SYNTHESIS OF RESILIENT THIRD-PARTY MONITORING SYSTEM AGAINST 
CYBERATTACKS VIA SUPERVISORY CONTROL .................................................................................. 483 

Kousei Sakata, Shintaro Fujita, Kenji Sawada 

A CONTINUOUS LEARNING SYSTEM FOR FACE CLUSTERING AND RECOGNITION ................... 489 
Siffi Singh, Hsueh-Ming Hang 

TASK ANALYSIS USING BEHAVIOR-BASED SAFETY (BBS) FOR MAKING SAFETY 
CHECK LIST FOR PHYSICAL THERAPIST................................................................................................ 495 

Rieko Hojo, Hideki Oyama, Hiroyasu Ikeda 

CONTEXT-AWARE ALGORITHM FOR ENHANCING QUALITY OF ON-THE-GO MEDIA 
STREAMING IN NO SIGNAL AREAS ......................................................................................................... 497 

Mihajlo Milotic, Jelena Vlaovic, Miloš Mozetic, Nikola Teslic 

ENHANCEMENT OF FALL DETECTION ALGORITHM USING CONVOLUTIONAL 
AUTOENCODER AND PERSONALIZED THRESHOLD ........................................................................... 501 

Yohsuke Iguchi, Jae Hoon Lee, Shingo Okamoto 



OPTIMAL CMS SYSTEM ON TDA3 PROCESSOR ..................................................................................... 506 
Mayank Mangla, Gang Hua, Mihir Mody, Brijesh Jadav, Kedar Chitnis, Tarkesh Pande, 
Ankur Baranwal, Jason Jones, Gregory Shurtz, Abhishek Shankar, Sriramakrishnan 
Govindarajan, Shyam Jagannathan, Prithvi Shankar Y A, Vivek Dhande 

DETECTION OF PATTERNS IN SMART HOME USER DATA USING COLOR CODED 
IMAGES ........................................................................................................................................................... 510 

Sandra Ivanovic, Marija Antic, Istvan Papp, Milica Matic 

CRIME PREVENTION SYSTEM: CRASHING WINDOW SOUND DETECTION USING AI 
PROCESSOR ................................................................................................................................................... 513 

Kwang Hyun Go, Chang Yeop Han, Kwon Neung Cho, Seung Eun Lee 

FEDERATED LEARNING FOR FACE RECOGNITION ............................................................................. 515 
Jaehyeok Kim, Taehyeong Park, Hyorin Kim, Suhyun Kim 

VISION-BASED PARKING OCCUPATION DETECTING WITH EMBEDDED AI 
PROCESSOR ................................................................................................................................................... 517 

Kwon Neung Cho, Hyun Woo Oh, Seung Eun Lee 

REAL-TIME STEREO TELEVISION BROADCASTING SYSTEM ............................................................ 519 
Shih-Chang Hsia, Szu-Hong Wang, Ho-Cheng Tsai, Ming-Hwa Sheu 

ROBUST DIGITAL CLUSTER ON JACINTO6 PROCESSOR..................................................................... 524 
Subhajit Paul, Anand Balagopalakrishnan, Mahmut Ciftci, Govindarajan Sriramakrishnan, 
Mihir Mody, Jason Jones, Gregory Shurtz, Kedar Chitnis, Hemant Hariyani, Abhishek 
Shankar, Prithvi Shankar Y A 

ENTROPY BASED DEFENSIVE MECHANISM AGAINST DDOS ATTACK IN SDN-CLOUD 
ENABLED ONLINE SOCIAL NETWORKS ................................................................................................. 528 

Anupama Mishra, B. B. Gupta, Dragan Perakovic, Shingo Yamaguchi, Ching-Hsien Hsu 

CLASSIFICATION BASED MACHINE LEARNING FOR DETECTION OF DDOS ATTACK 
IN CLOUD COMPUTING .............................................................................................................................. 534 

Anupama Mishra, B. B. Gupta, Dragan Perakovic, Francisco José García Peñalvo, Ching-
Hsien Hsu 

EVALUATION OF THE EFFECTS OF ANXIETY ON BEHAVIOUR AND PHYSIOLOGICAL 
PARAMETERS IN VR FIRE SIMULATIONS .............................................................................................. 538 

Daniela De Luca, Filippo Lodo, Francesca Maria Ugliotti 

A SCALABLE METHOD FOR AGGREGATING THE GEOSPATIAL NETWORK COVERAGE 
DATA FOR IN-VEHICLE APPLICATIONS ................................................................................................. 544 

Petar Zecevic, Nikolina Bodiroga, Mia Stepanovic, Dušan Živkov 

SMART DELAY MODULE FOR IN-VEHICLE LIVE IPTV STREAMING ................................................ 549 
Mia Stepanovic, Milan Z. Bjelica, Branimir Kovacevic, Dušan Živkov 

LOCALIZATION MODULE FOR MISSING CHILD SCENARIO IN IOT SAFETY DOMAINS .............. 552 
Athina Tsanousa, Vasileios-Rafail Xefteris, Dimos Ntioudis, Christos Chatzigeorgiou, 
Georgios Meditskos, Stefanos Vrochidis, Charalampos Z. Patrikakis, Ioannis Kompatsiaris 

DYNAMIC WORKOUT DETECTION IN SMART WATCH USING ARTIFICIAL NEURAL 
NETWORK ...................................................................................................................................................... 557 

Vidushi Chaudhary, Bharat Singh Hada, Anand Deshbhratar, Rishi Kaushik, Ankit Verma 



GAUSSIAN PROCESS REGRESSION FOR SMALL-SIGNAL MODELLING OF GAN HEMTS ............ 563 
Saddam Husain, Ahmad Khusro, Mohammad Hashmi, Galymzhan Nauryzbayev, Muhammad 
Akmal Chaudhary 

FOG LAYER-BASED DDOS ATTACK DETECTION APPROACH FOR INTERNET-OF-
THINGS (IOTS) DEVICES ............................................................................................................................. 567 

Akshat Gaurav, B. B. Gupta, Ching-Hsien Hsu, Shingo Yamaguchi, Kwok Tai Chui 

SHIELDING SMART HOME IOT DEVICES AGAINST ADVERSE EFFECTS OF XSS USING 
AI MODEL....................................................................................................................................................... 572 

Pooja Chaudhary, B. B. Gupta, Kwok Tai Chui, Shingo Yamaguchi 

A METHOD FOR MEASURING URBAN SPACE DENSITY OF PEOPLE AND DELIVER 
NOTIFICATION, WITH RESPECT TO PRIVACY ....................................................................................... 577 

Charalampos Z. Patrikakis, Dimitrios G. Kogias, Christos Chatzigeorgiou, Dimitrios 
Kalyvas, Evaggelos Katsadouros, Christos Giannousis 

PSO AND KALMAN FILTER-BASED NODE MOTION PREDICTION FOR DATA 
COLLECTION FROM OCEAN WIRELESS SENSORS NETWORK WITH UAV ..................................... 583 

Tu Dac Ho, Esten Ingar Grøtli, Tor Arne Johansen 

DIGITAL LABELS: INFLUENCING CONSUMERS TRUST AND RAISING 
CYBERSECURITY AWARENESS FOR ADOPTING AUTONOMOUS VEHICLES ................................. 590 

Wazir Zada Khan, Muhammad Khurram Khan, Qurat-Ul-Ain Arshad, Hafiz Malik, Jalal 
Almuhtadi 

BETWEEN LOCATION PROTECTION AND OVERTHROWING: A CONTRARINESS 
FRAMEWORK STUDY FOR SMART VEHICLES ...................................................................................... 594 

Messaoud Babaghayou, Nabila Labraoui, Mohamed Amine Ferrag, Leandros Maglaras 

A COMPARATIVE METHOD BASED ON THE VISUALIZATION OF COSMETIC ITEMS 
USING THEIR VARIOUS ASPECTS ............................................................................................................ 599 

Sayaka Yabe, Mayumi Ueda, Shinsuke Nakajima 

AN EMPIRICAL MEASUREMENT TOOL FOR OVERALL LISTENING EXPERIENCE OF 
IMMERSIVE AUDIO ...................................................................................................................................... 605 

Ganesh Kailas, Nachiketa Tiwari 

OPTIMIZATION OF MQTT COMMUNICATION BETWEEN MICROSERVICES IN THE IOT 
CLOUD ............................................................................................................................................................ 610 

Milica Matic, Marija Antic, Istvan Papp, Sandra Ivanovic 

WORD SPOTTING AS A SERVICE FOR HANDWRITTEN DOCUMENTS ............................................. 613 
Angelos Amanatiadis, Konstantinos Zagoris, Ioannis Pratikakis 

CNN-BASED MARKER EXTRACTION FOR WHEELCHAIR BASKETBALL PLAYER 
TRACKING SYSTEM USING LED AND OMNIDIRECTIONAL CAMERA ............................................. 615 

Kazuyuki Kojima 

A DESIGN OF IIR LOW-PASS DIGITAL DIFFERENTIATORS WITH FLAT PASSBAND 
AND EQUIRIPPLE STOPBAND .................................................................................................................... 617 

Takashi Yoshida, Hiroki Aoki 

SPEED UP H.266/QTMT INTRA-CODING BASED ON PREDICTIONS OF RESNET AND 
RANDOM FOREST CLASSIFIER ................................................................................................................. 621 

Yu-Huan Huang, Jiann-Jone Chen, Yao-Hong Tsai 



ENSURING SECURED IRIS AUTHENTICATION FOR MOBILE DEVICES ........................................... 627 
Meenakshi Choudhary, Vivek Tiwari, Venkanna U 

STUDY OF ESTIMATION BASED FUNCTIONAL ITERATION APPROXIMATION 
DIVIDERS ....................................................................................................................................................... 632 

Udayan Sunil Patankar, Miguel E. Flores, Ants Koel 

CHANNEL-HOPPING SEQUENCES FOR SMALL-CELL COGNITIVE-RADIO WIRELESS 
NETWORKS .................................................................................................................................................... 636 

Ming-Jia Yao, Guu-Chang Yang, Min-Kuan Chang, Wing C. Kwong 

SOFTWARE-DEFINED ULTRA-RELIABLE INDUSTRIAL TRAFFIC MECHANISM BASED 
ON DATA DISTRIBUTION SERVICE .......................................................................................................... 642 

Chao-Hsien Lee, Yun-Ting Ciou 

CLUSTERING APPLICATION FOR DATA-DRIVEN PREDICTION OF HEALTH 
INSURANCE PREMIUMS FOR PEOPLE OF DIFFERENT AGES ............................................................. 644 

Tallal Omar, Mohamed Zohdy, Julian Rrushi 

EARLY SKIP MODE DECISION OF VERSATILE VIDEO CODING ON 8K 360-DEGREE 
VIDEOS ........................................................................................................................................................... 650 

Ying Lee, Chih-Wei Tang 

SMART CITY MOBILE IOT MANAGEMENT WITH DLTS ...................................................................... 653 
Shaibal Chakrabarty, Daniel W. Engels, Luke Wood 

A HARDWARE-ORIENTED IMAGE COMPRESSION ALGORITHM BASED ON BTC AND 
YEF COLOR SPACE....................................................................................................................................... 659 

Shih-Yao Ke, He-Sheng Jhou, Chiung-An Chen, Ting-Lan Lin, Patricia Angela R. Abu, Shih-
Lun Chen 

RAINING DETECTION WITH DEEP LEARNING METHOD FOR VEHICLE SYSTEM ......................... 664 
Meng-Jie Zheng, Shih-Chang Hsia, Szu-Hong Wang 

DEVELOPING AN IOT BASED WHEELCHAIR: BIOMEDICAL DATA LOGGING & 
EMERGENCY CONTINGENCY SERVICES ................................................................................................ 668 

Tahmidul Ashraf, Nadia Islam, Shanto Lawrence Costa, Md. Shamsul Arefin, A. K. M. Abdul 
Malek Azad 

SENSOR DATA FUSION OF INTELLIGENT AUTONOMOUS MOVER FOR OBJECT 
DETECTION AND COLLISION AVOIDANCE IN ENVIRONMENTS WITH SURROUNDING 
CROWDS ......................................................................................................................................................... 673 

Kuan-Hung Chen, Yin-Tsung Hwang, Chih-Peng Fan 

ADAPTIVE TASK SCHEDULING SWITCHER FOR A RESOURCE-CONSTRAINED IOT 
SYSTEM .......................................................................................................................................................... 677 

Mohd Hafizuddin Bin Kamilin, Mohd Anuaruddin Bin Ahmadon, Shingo Yamaguchi 

DESIGN AND ANALYSIS OF LIGHTWEIGHT PERMANENT MAGNETIC WHEELS FOR 
INSPECTION DRONE .................................................................................................................................... 680 

Shota Kinoshita, Jae Hoon Lee, Shingo Okamoto 

SPARSE CODING OF INTRA PREDICTION RESIDUALS FOR SCREEN CONTENT CODING ........... 686 
Michael G. Schimpf, Nam Ling, Yunhui Shi, Ying Liu 



SPATIAL-CORRELATIVE PICTURE SEPARATION APPROACH BASED ON BLIND-
SIGNAL-PROCESSING ALGORITHM ......................................................................................................... 692 

Chuen-Yau Chen, Cheng-Yuan Lin, Wei-Ching Liu, Yen-Ting Chen 

DIGITAL PEN FOR HANDWRITTEN ALPHABET RECOGNITION ........................................................ 694 
Masaaki Shintani, Jae Hoon Lee, Shingo Okamoto 

LOW-POWER LOW-ERROR FIXED-WIDTH MULTIPLIER DESIGN FOR DIGITAL SIGNAL 
PROCESSING .................................................................................................................................................. 698 

En-Hui Zhang, Shih-Hsu Huang 

UNGUIDED DEPTH MAP COMPLETION USING WEIGHTED SCHATTEN P-NORM 
MINIMIZATION ............................................................................................................................................. 703 

Sukla Satapathy, Rajiv Ranjan Sahay 

EXECUTION OF A FEDERATED LEARNING PROCESS WITHIN A SMART CONTRACT ................. 709 
Andrew R. Short, Helen C. Leligou, Efstathios Theocharis 

STUDY OF DEPRESSION DETECTION USING DEEP LEARNING ......................................................... 713 
Hrithik Sanyal, Sagar Shukla, Rajneesh Agrawal 

MULTILINGUAL TEXT CLASSIFICATION FROM TWITTER DURING EMERGENCIES ................... 718 
Sara Piscitelli, Edoardo Arnaudo, Claudio Rossi 

A NON-LOCAL LOW-RANK AND SPARSITY BASED FRAMEWORK FOR DEPTH MAP 
INPAINTING ................................................................................................................................................... 724 

Sankaraganesh Jonna, Moushumi Medhi 

DYNAMIC OBSTACLE AVOIDANCE BASED ON A DYNAMIC SPACE-TIME GRID MAP 
FOR MOBILE ROBOTS ................................................................................................................................. 730 

Jyun-Hong He, Yen-Lin Chen, Hsin-Han Chiang, Hsiao-Chi Li 

CLUSTER-BASED POSITIONING METHOD OF DRONE CHARGING STATION FOR 
ENLARGEMENT OF DELIVERY AREA ..................................................................................................... 733 

Mohd Anuaruddin Bin Ahmadon, Shingo Yamaguchi 

GIVE ME A HAND: EXPLORING BIDIRECTIONAL MUTUAL EMBODIED TANGIBLE 
INTERACTION IN VIRTUAL REALITY ...................................................................................................... 737 

Lal Lila Bozgeyikli 

ROBUST CONVERGENCE ALGORITHM FOR ADAPTIVE NOISE CANCELLERS WITH 
SNR-BASED STEPSIZE CONTROL ............................................................................................................. 743 

Akihiko Sugiyama 

GAD: A GLOBAL ATTRACTION DATASET AND ATTRACTION CLASSIFICATION 
BASED ON RESIDUAL DENSE CONVOLUTIONAL NEURAL NETWORKS ........................................ 745 

Kuan-Hsien Liu, Yu-Chen Lai, Tsung-Jung Liu 

UNSUPERVISED AND COST-EFFECTIVE LEARNING: DYNAMICALLY EXPOSE 
ANOMALY DEVICES .................................................................................................................................... 751 

Tsung-Yu Ho, Wei-An Chen, Huei-Tang Li, Chiung-Ying Huang 

AGE PROGRESSION/REGRESSION BY DUAL DISCRIMINATOR ADVERSARIAL 
AUTOENCODER ............................................................................................................................................ 756 

Li-Chi Lan, Tsung-Jung Liu, Kuan-Hsien Liu 



EFFECTS OF LOSSY IMAGE COMPRESSION ON MEDICAL IMAGE REGISTRATION 
ACCURACY .................................................................................................................................................... 760 

Monagi H. Alkinani 

DNN-BASED CROSS LAYER RESOURCE ALLOCATION OF NOMA-OFDMA VIDEO 
TRANSMISSIONS WITHOUT POST PROCESSING ................................................................................... 764 

Shu-Ming Tseng, Cheng-Hsun Tsai, Yueh-Teng Hsu 

TOWARD FREE HEAD MOTION FOR VISIBLE-SPECTRUM GAZE TRACKING SYSTEMS .............. 767 
Wen-Chung Kao, Pei-Ting Cheng, Yi-Chin Chiu, Kuan-Jen Huang, Hsin-Yang Chen, Marvin 
Yen 

ANALYZING IMAGES FOR MUSIC RECOMMENDATION ..................................................................... 769 
Anant Baijal, Vivek Agarwal, Danny Hyun 

MICROWAVE ABSORBER AND ITS PARAMETRIC ANALYSIS ........................................................... 775 
Varindra Kumar 

LEVERAGING TIMING SIDE-CHANNEL INFORMATION AND MACHINE LEARNING 
FOR IOT SECURITY ...................................................................................................................................... 780 

Kratika Sahu, Rasika Kshirsagar, Surbhi Vasudeva, Taghreed Alzahrani, Nima Karimian 

CLUSTERING BASED REWARDING ALGORITHM TO DETECT ADVERSARIES IN 
FEDERATED MACHINE LEARNING BASED IOT ENVIRONMENT ...................................................... 786 

Krishna Yadav, B. B. Gupta 

A FRAMEWORK FOR AUTOMATIC FIELD EVALUATION OF DTV RECEIVERS .............................. 792 
Manoel J. De Souza, Orlewilson B. Maia, Samantha C. Leite, Eddie B. De Lima Filho, 
Fabrício Izumi, Robson R. Andrade, Paulo Corrêa 

REDUCING WRITING ENERGY CONSUMPTION FOR NON-VOLATILE REGISTERS 
UTILIZING FREQUENT PATTERNS OF SEQUENTIAL BITS ON RISC-V ARCHITECTURE .............. 797 

Shota Matsuno, Masashi Tawada, Nozomu Togawa 

ROBUST MALWARE DETECTION USING RESIDUAL ATTENTION NETWORK ............................... 803 
Shamika Ganesan, Vinayakumar Ravi, Moez Krichen, Sowmya V, Roobaea Alroobaea, Soman 
Kp 

A PRELIMINARY STUDY ON SPEAKER IDENTIFICATION USING BUSINESS CARD-
TYPE SENSORS ............................................................................................................................................. 809 

Shunpei Yamaguchi, Ritsuko Oshima, Jun Oshima, Takuya Fujihashi, Shunsuke Saruwatari, 
Takashi Watanabe 

COMPARING INDUSTRY FRAMEWORKS WITH DEEPLY QUANTIZED NEURAL 
NETWORKS ON MICROCONTROLLERS ................................................................................................... 812 

Danilo Pau, Marco Lattuada, Francesco Loro, Antonio De Vita, Gian Domenico Licciardo 

TINY DEFECTS IDENTIFICATION OF MECHANICAL COMPONENTS IN DIE-CAST 
ALUMINUM USING ARTIFICIAL NEURAL NETWORKS FOR MICRO-CONTROLLERS ................... 818 

Danilo Pau, Fabio Previdi, Emanuele Rota 

A METHODOLOGY FOR PROVIDING ENCRYPTED-CONTENT DECODING IN DTV PLAY ............ 822 
Jônatas Rech, Vinícius Freitas, Bruno Farias, Eddie B. De Lima Filho, Jeferson Costa, Ivo 
Machado, Xianpan Chen, Cláudio Pinheiro, Daniel Xavier 



A METHODOLOGY FOR AUTOMATIC EVALUATION OF DTV SIGNALS .......................................... 828 
Fabrício Izumi, Robson Andrade, Eddie B. De Lima Filho, Ruan Belém, Bruno Farias, 
Petrina Kimura, Rômulo Fabrício Júnior 

2-SPGAL: 2-PHASE SYMMETRIC PASS GATE ADIABATIC LOGIC FOR ENERGY-
EFFICIENT SECURE CONSUMER IOT ....................................................................................................... 834 

Amit Degada, Himanshu Thapliyal 

5G DEPLOYMENT CONSIDERATIONS TO ENABLE CONSUMER INNOVATION .............................. 840 
Jeffrey Collins II, Suku Nair, Krish Prabhu 

USING MARKOV DECISION PROCESS TO MODEL DECEPTION FOR ROBOTIC AND 
INTERACTIVE GAME APPLICATIONS ...................................................................................................... 846 

Ali Ayub, Aldo Morales, Amit Banerjee 

A NEW CONCEPT FOR MULTIPLEXERS IN INTERCONNECT BLOCKS OF FPGAS .......................... 852 
Karol Niewiadomski, Dietmar Tutsch 

Author Index 

 




