
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

IEEE Catalog Number: 
ISBN: 

CFP21D25-POD 
978-1-6654-0858-5 

2021 IEEE International 
Conference on Consumer 
Electronics-Asia  
(ICCE-Asia 2021) 

Gangwon, South Korea 
1 – 3 November 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:   CFP21D25-POD 
ISBN (Print-On-Demand):  978-1-6654-0858-5 
ISBN (Online):   978-1-6654-0857-8 
 
 
           
 
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 
 
RUNTIME COMPENSATION COEFFICIENT ESTIMATION TECHNIQUES USING BINARY 
SEARCH ALGORITHM FOR LOW-POWER ACTIVE NOISE CANCELLING SYSTEMS .......................... 1 

Joonghyun An, Daejin Park 

SELF-CALIBRATED CONTACT-LESS TOUCH RECOGNITION BASED ON FINGER 
DEPTH DISPLACEMENT DETECTION ........................................................................................................... 3 

Bohyun Suk, Daejin Park 

GUIDANCE-BASED IMPROVEMENT IN 3D SHAPE RECOVERY .............................................................. 5 
Usman Ali, Muhammad Tariq Mahmood 

AUTO-CALIBRATION OF MULTI-VIEW RGB-D CAMERAS FOR VIRTUAL MIRRORS ........................ 9 
Jong-Sung Kim 

LINK BUDGET INVESTIGATION OF AMBIENT BACKSCATTER COMMUNICATION ....................... 13 
Byounghak Park, Heung-Gyoon Ryu 

VERY THIN STRUCTURE BASED ON METAL MESH AND SALTWATER WITH HIGH 
TRANSPARENCY FOR WINDOWS AGAINST ELECTROMAGNETIC PULSE (EMP) ............................ 16 

Duy Tung Phan, Tien Dat Nguyen, Chang Won Jung 

A STUDY ON DEVICE IDENTIFICATION FROM BLE ADVERTISING PACKETS WITH 
RANDOMIZED MAC ADDRESSES ............................................................................................................... 20 

Shuhei Akiyama, Ryoya Morimoto, Yoshiaki Taniguchi 

REAL TIME POSE DETECTION OF ANIMALS USING HRNET ................................................................ 24 
Soham Shanbhag, Dong Eui Chang 

HEALTH MANAGEMENT TECHNOLOGY FOR ESTIMATING THE REMAINING USEFUL 
LIFE OF HOUSEHOLD APPLIANCES ........................................................................................................... 27 

Nacwoo Kim, Hyunyong Lee, Jungi Lee, Byungtak Lee 

MONITORING CONCRETE COMPRESSIVE STRENGTH USING IOT-BASED WIRELESS 
SENSOR NETWORK ........................................................................................................................................ 30 

Namhoon Ha, Han-Sol Kim, Han-Seung Lee, Songjun Lee 

COMPARISON AND ANALYSIS OF LIDAR-BASED SLAM FRAMEWORKS IN DYNAMIC 
ENVIRONMENTS WITH MOVING OBJECTS .............................................................................................. 33 

Jimyeong Woo, Hyein Jeong, Heoncheol Lee 

SINBLOWUP: OUTPAINTING FROM LEARNING A SINGLE IMAGE ..................................................... 37 
Jung-Jae Yu, Juwon Lee, Junmo Kim 

ANALYSIS OF TEMPERATURE CHARACTERISTICS OF GATE CHANNELS BY DC BIAS 
CONDITIONS FOR LARGE-SIZE GAN FET MODELING ........................................................................... 40 

Woojin Chang, Dong-Min Kang, Sang-Hun Lee 

LIGHTWEIGHT DEEP LEARNING BASED INTELLIGENT MOBILE AUGMENTED 
REALITY ........................................................................................................................................................... 44 

Jong Gook Ko, Suwoong Lee, Seungjae Lee, Juwon Lee 

CRYPTANALYSIS OF CAESAR USING QUANTUM SUPPORT VECTOR MACHINE ........................... 47 
Hyun-Ji Kim, Gyeong-Ju Song, Kyung-Bae Jang, Hwa-Jeong Seo 



ONTOLOGY BASED ROUTING PATH SELECTION MECHANISM FOR UNDERWATER 
INTERNET OF THINGS ................................................................................................................................... 52 

Muppalla Kalyani, Soo-Hyun Park 

SHAPED PRUNING FOR EFFICIENT MEMORY ADDRESSING IN DNN ACCELERATORS ................ 57 
Yunhee Woo, Dongyoung Kim, Jaemin Jeong, Jeong-Gun Lee 

MANAGEMENT OF CLOUD DATA IN HETEROGENEOUSLY INTEGRATED MAIN 
MEMORY .......................................................................................................................................................... 60 

Sanghyup Lee, Kwangsu Kim, Jeongbin Kim, Dohyun Kim, Eui-Young Chung 

A 77-81 GHZ CMOS LOW NOISE AMPLIFIER USING NEUTRALIZATION TECHNIQUE .................... 64 
Hyunwoong Lim 

3D LIGHT FIELD SIMULATION FOR 3D AR DISPLAYS ........................................................................... 67 
Jiho Lee, Hea In Jeong, Young Ju Jeong 

A LOW CURRENT POWER-UP ALGORITHM AND CIRCUITS FOR CHARGE PUMP 
UNDER HARSH WIRELESS POWER TRANSFER SYSTEMS USING ADAPTIVE RAMP 
CONTROL ......................................................................................................................................................... 69 

Ho-Young Shin, Kee-Won Kwon 

BUFFERED I/O SUPPORT FOR ZONED NAMESPACE SSD ...................................................................... 73 
Youngjae Lee, Jeeyoon Jung, Dongkun Shin 

LSM-TREE COMPACTION ACCELERATION USING IN-STORAGE PROCESSING ............................... 77 
Minje Lim, Jeeyoon Jung, Dongkun Shin 

A BRIEF SURVEY OF TEXT DRIVEN IMAGE GENERATION AND MANIULATION ........................... 80 
Hyeonjin Lee, Ubaid Ullah, Jeong-Sik Lee, Bomi Jeong, Hyun-Chul Choi 

A STUDY ON THE EFFECTIVENESS OF THE COMPARATIVE NEURAL NETWORK 
MODEL FOR ABNORMAL BEAT DETECTION IN ELECTROCARDIOGRAM SIGNALS ...................... 84 

Jinkyung Bae, Minsoo Kwak, Kyeungkap Noh, Dongkyu Lee, Seungmin Lee, Daejin Park 

A MODEL-BASED CONVOLUTIONAL NEURAL NETWORK FOR COVID-19 AND 
RELATED LUNG DISEASES PREDICTION WITH GRAPHICAL INTERFACE OPERATION 
AND CHIP DESIGN .......................................................................................................................................... 86 

Kun-Yao Lin, Yen-Hsun Tsai, Yu-Cheng Fan 

GROVER ON SIMPLIFIED AES ..................................................................................................................... 90 
Kyung-Bae Jang, Gyeong-Ju Song, Hyun-Ji Kim, Hwa-Jeong Seo 

IMAGE PROCESSING BASED AUTONOMOUS GUIDEWIRE NAVIGATION IN 
PERCUTANEOUS CORONARY INTERVENTION ....................................................................................... 94 

Yongjun Cho, Jae-Hyeon Park, Jaesoon Choi, Dong Eui Chang 

IMPLEMENTATION OF SMK TEST MODULE WITH FPGA .................................................................... 100 
Ji-Young Ahn, Doyune Kwon, Dong-Geun Lim, Seo-Young Jo, Seung-Myeong Yu, Yong Heon 
Lee, Junyoung Song 

LOW-COMPLEXITY PHYSICAL LAYER SECURITY TECHNIQUE USING UNIFORM 
LINEAR ARRAYS .......................................................................................................................................... 103 

Byungha You, Haejoon Jung 



MULTIPLE BIOMETRIC SIGNAL SENSING PLATFORM USING BODY CHANNEL 
COMMUNICATION ....................................................................................................................................... 107 

Taekyung Kim, Hyemin Jeong, Seungju Han, Kangil Kim, Jiyoon Cho, Sumin Kim, Heeyoung 
Jung, Sangmin Lee 

ACCESS CONTROL METHOD USING ELECTROMYOGRAM SIGNAL FOR CONSUMER 
ELECTRONICS SYSTEM SECURITY .......................................................................................................... 111 

Jin Su Kim, Min Gu Kim, Sung Bum Pan 

MULTI-EXPOSURE IMAGE FUSION THROUGH FEATURE DECOMPOSITION ................................. 115 
Jong-Han Kim, Kang-Kyu Lee, Jong-Ok Kim 

CLOUD-BASED ATC PLATFORM ARCHITECTURE DESIGN USING KUBERNETES ........................ 117 
Ji Hyeok Choi, Seong Woon Kim 

ADVERSARIAL NEURAL PRUNING WITH MODIFIED LATENT VULNERABILITY 
UTILIZING FEATURE ROBUSTNESS ......................................................................................................... 119 

Hyuntak Lim, Ki-Seok Chung 

CATEGORIZATION OF FACIAL EXPRESSIONS USING REARRANGED LANDMARKS ................... 123 
Young Eun An, Ji Min Lee, Min Gu Kim, Sung Bum Pan 

MONOCULAR DEPTH ESTIMATION FOR MOBILE DEVICE ................................................................. 126 
Yongsik Lee, Seungjae Lee, Jong Gook Ko 

COMPARISON OF CNN ARCHITECTURE FOR THERMAL FACE EMOTION 
CLASSIFICATION .......................................................................................................................................... 129 

Jimin Lee, Youngeun An, Mingu Kim, Sungbum Pan 

ADAPTIVE BOUNDARY FILTERING STRATEGIES IN VVC INTRA-PREDICTION FOR 
DEPTH VIDEO CODING ............................................................................................................................... 133 

Jieon Kim, Yong-Hwan Kim 

INTERMEDIATE MODULE DESIGN FOR TEST MODULE OF RND CENTER DASHBOARD 
IN EV WITH FPGA ......................................................................................................................................... 137 

Seo-Young Jo, Dong-Geun Lim, Ji-Young Ahn, Doyune Kwon, Seung-Myeong Yu, Yong Heon 
Lee, Junyoung Song 

DESIGN OF SMALL SIZE SPDT SWITCH WITH LOW INSERTION LOSS, HIGH 
ISOLATION AND AMR (ABSOLUTE MAXIMUM RATINGS) PERFORMANCE ................................... 140 

Sunghwan Paik, Kangyoon Lee 

NPU-AWARE PARAMETER GENERATION IN QUANTIZATION ONNX MODEL ............................... 142 
Soyoung Lee, Minyong Sung, Jonghee Park, Sang-Seol Lee, Sung-Joon Jang 

A DESIGN OF LOW NOISE AMPLIFIER WITH CASCODE STRUCTURE .............................................. 145 
Dong-Min Kim, Kang-Yoon Lee 

GAN BASED DEEP LEARNING MODEL FOR DETECTING DAMAGE AND 
DISPLACEMENT OF CULTURAL ASSET .................................................................................................. 147 

Woo-Yeon Choi, Jung-Woo Park, Sang-Yun Lee 

DESIGN OF A LIGHT-WEIGHT KEY SCHEDULER FOR AES USING LFSR FOR IOT 
APPLICATIONS .............................................................................................................................................. 151 

Donghui Lee, Yongtae Kim 



A DESIGN OF ULTRA LOW NOISE AMPLIFIER THROUGH OUTPUT SHARING MULTI-
INPUT STRUCTURE USING 65NM SOI PROCESS TECHNOLOGY ........................................................ 153 

Kyungjin Lee, Kangyoon Lee 

A HIGH-EFFICIENCY RECTIFIER WITH BOOTSTRAPPING TECHNIQUE FOR WIRELESS 
POWER TRANSFER SYSTEM ...................................................................................................................... 155 

Qurat Ul Ain, Danial Khan, Muhammad Basim, Kang Yoon Lee 

METHODS FOR IMPROVING THE RELIABILITY OF INTELLIGENT SEMICONDUCTOR ................ 158 
Sihyeong Park, Seokhun Jeon, Byungsoo Kim, Jeahack Lee 

STUDY ON E-VOTING SYSTEMS: A BLOCKCHAIN BASED APPROACH ........................................... 162 
Kamran, Muhammad Hammad Nasir, Muhammad Imran, Joon-Sung Yang 

A TIME-MULTIPLEXING MULTI-INPUT HYBRID HARVESTER WITH LOW-POWER 
MPPT TECHNIQUE ........................................................................................................................................ 166 

Seungho Yu, Byoungkyu Kim, Jaeha Kim 

SPECTROGRAM AND CNN BASED PERSONAL IDENTIFICATION USING EEG SIGNAL ................ 170 
Jae Myung Kim, Min Gu Kim, Sung Bum Pan 

RF RECEIVER FRONT-END AND PIPELINED ANALOG TO DIGITAL CHIP DESIGN ........................ 174 
Wen-Cheng Lai 

A DESIGN OF AUTOMATIC SWITCHING MECHANISM FOR PROCEDURAL MEMORY ................. 178 
Jeongyon Shim 

RGB-NIR DEMOSAICKING USING A TWO-PHASE PRIMAL-DUAL ALGORITHM WITH A 
LAPLACIAN GUIDED IMAGE FILTER PRIOR .......................................................................................... 180 

Wei-Yi Duh, Yi-Hsien Lin, Yi-Chang Lu 

DEEP LEARNING BASED MOBILE ASSISTIVE DEVICE FOR VISUALLY IMPAIRED 
PEOPLE ........................................................................................................................................................... 184 

Chan-Su Lee, Jae-Ik Lee, Han Eol Seo 

ROBUST RECONSTRUCTION OF QR-EMBEDDED SOFTWARE USING CRC-BASED 
SEQUENCE EXTRACTION OF ASYNCHRONOUS TIME-MULTIPLEXED QR CODE ......................... 187 

Myeongjin Kang, Daejin Park 

NEW PRECHARGE-FREE AND LOW-POWER MATCHLINE STRUCTURE OF CONTENT 
ADDRESSABLE MEMORY........................................................................................................................... 189 

Sanghyun Lee, Youngmin Kim 

NOMA BASED HYBRID SATELLITE-TERRESTRIAL RELAY NETWORKS......................................... 192 
Mesut Toka, Wonjae Shin 

DEEP CONVOLUTION NEURAL NETWORK BASED CSI SIGNAL CLASSIFIER TO 
RECOGNIZE HUMAN-HUMAN INTERACTIONS ..................................................................................... 195 

M. Humayun Kabir, Wonjae Shin 

ENHANCEMENT AND IMPLEMENTATION OF MCL HPL PERFORMANCE MODELER ................... 198 
Young Woo Kim 

A 77-81GHZ 3-STAGE TRANSFORMER-MATCHED CMOS POWER AMPLIFIER ............................... 202 
Deok-Young Kim, Tae-Wook Kim 



MISBEHAVIOR DETECTION BASED ON MULTI-HEAD DEEP LEARNING FOR V2X 
NETWORK SECURITY .................................................................................................................................. 204 

Hayotjon Aliev, Hyungwon Kim 

HIGH ACCURACY APPROXIMATE RESTORING DIVIDER ................................................................... 206 
Jihee Seo, Youngmin Kim 

A DESIGN OF SPC TRANSCEIVER FOR AUTOMOTIVE APPLICATIONS IN 180NM CMOS 
PROCESS ......................................................................................................................................................... 209 

Pervesh Kumar, Imran Ali, Muhammad Asif, Young Gun Pu, Kang-Yoon Lee 

MULTI-LEVEL FEATURE MAPS ATTENTION FOR MONOCULAR DEPTH ESTIMATION ............... 213 
Seunghoon Lee, Minhyeok Lee, Sangyoon Lee 

GHOST GRAPH CONVOLUTIONAL NETWORK FOR SKELETON-BASED ACTION 
RECOGNITION ............................................................................................................................................... 217 

Sungjun Jang, Heansung Lee, Suhwan Cho, Sungmin Woo, Sangyoun Lee 

A METHOD FOR ACCURATE DRIVER STATUS MONITORING USING DOMAIN 
ADAPTATION AFTER DEPLOYMENT ....................................................................................................... 221 

Jaeyoon Lee, Ki-Seok Chung 

OPTIMIZATION OF OBJECT DETECTION CNN WITH WEIGHT QUANTIZATION AND 
SCALE FACTOR CONSOLIDATION ........................................................................................................... 225 

Ali A. Al-Hamid, Taehyeon Kim, Taemi Park, Hyungwon Kim 

RESOURCE EFFICIENT MULTI-TASK POST-PROCESSING CUSTOM HARDWARE FOR 
CNN-BASED REAL-TIME ROAD SEGMENTATION AND LANE DETECTION .................................... 230 

Seong Bin Choi, Sang-Seol Lee, Jonghee Park, Sung-Joon Jang 

A FAST HALF ADDER USING 8T SRAM FOR COMPUTATION-IN-MEMORY .................................... 234 
Jaehyeon Han, Youngmin Kim 

A STUDY ON THE TREND OF VEHICLE TYPES AND COLOR CLASSIFICATION 
TECHNOLOGY FOR INTELLIGENT TRANSPORTATION SYSTEMS .................................................... 237 

Jongbae Kim 

BLOCKCHAIN-BASED MODEL FOR GENE DATA MANAGEMENT USING DE-
IDENTIFYING SCHEME ............................................................................................................................... 241 

Yejin Kim, Young-Hoon Park 

HAND GRIP STRENGTH ESTIMATION FOR SARCOPENIA DIAGNOSIS BY FINGER 
TRACKING ..................................................................................................................................................... 245 

Ha-Young Jeong, Na-Hyeon Kim, Ji-Hyun Choi, Chan-Su Lee 

STANDARD GREEDY NON MAXIMUM SUPPRESSION OPTIMIZATION FOR EFFICIENT 
AND HIGH SPEED INFERENCE .................................................................................................................. 248 

Seong Bin Choi, Sang-Seol Lee, Jonghee Park, Sung-Joon Jang 

A POWER-AND AREA-EFFICIENT DFE RECEIVER WITH TAP COEFFICIENT-ROTATING 
SUMMER FOR IOT APPLICATIONS ........................................................................................................... 252 

Won-Jong Choi, Jae-Seung Jeong, Hyun-Wook Lim, Bai-Sun Kong 

A BLOCKER-TOLERANT BALUN-LNTA EMPLOYING LC NOTCH FILTER FOR 5G NEW 
RADIO CELLULAR APPLICATIONS .......................................................................................................... 256 

Donggu Lee, Kuduck Kwon 



FOOT PARAMETERS EXTRACTION USING DEEP LEARNING BASED REGRESSION 
MODEL ............................................................................................................................................................ 260 

Jeongrok Yun, Sungkuk Chun, Hoemin Kim, Un Yong Kim 

IMPROVING PERFORMANCE OF CNN BASED VEHICLE DETECTION AND TRACKING 
BY MEDIAN ALGORITHM ........................................................................................................................... 265 

Rizwan Ali Shah, Odilbek Urmonov, Hyungwon Kim 

IR-UWB PRECISION DISTANCE MEASURING SYSTEM BASED ON CORRELATION ...................... 268 
Minjae Yoo 

IOT STANDARD PLATFORM ARCHITECTURE THAT PROVIDES DEFENSE AGAINST 
DDOS ATTACKS ............................................................................................................................................ 272 

Yun-Kyung Lee, Young-Ho Kim, Jeong-Nyeo Kim 

A PROPOSAL OF HETEROGENEOUS WHITE-HAT BOTNET IN BOTNET DEFENSE 
SYSTEM .......................................................................................................................................................... 275 

Kazuki Ohsaki, Shingo Yamaguchi 

A PROPOSAL OF PATROL FUNCTION BY WHITE-HAT WORM IN BOTNET DEFENSE 
SYSTEM .......................................................................................................................................................... 279 

Daisuke Makihara, Shingo Yamaguchi 

APPLICATION OF AUTONOMOUS DRIVING TECHNOLOGIES IN THE PRESENCE OF 
COVID-19: TO REDUCE OCCUPATIONAL EXPOSURE AND POTENTIAL NOSOCOMIAL 
INFECTIONS OF CARE WORKERS, DURING TRANSPORTATION IN EMERGENCY 
MEDICAL SERVICE (EMS) .......................................................................................................................... 284 

Yuzhang Huang, Li Yuan, Jie Tang, Shaoshan Liu 

LINEAR DOMAIN-AWARE LOG-SCALE POST-TRAINING QUANTIZATION ..................................... 287 
Sungrae Kim, Hyun Kim 

DEEP SLAP FINGERPRINT SEGMENTATION FOR JUVENILES AND ADULTS ................................. 290 
M. G. Sarwar Murshed, Robert Kline, Keivan Bahmani, Faraz Hussain, Stephanie Schuckers 

ANALYSIS FOR IMPLEMENTING POWER-EFFICIENT CONVOLUTIONAL OPERATORS 
ON FPGA PLATFORMS ................................................................................................................................. 294 

Juntae Park, Hyun Kim 

REFINING AND SELECTING PSEUDO GROUND TRUTH FOR WEAKLY-SUPERVISED 
OBJECT DETECTION .................................................................................................................................... 296 

Se-Hun Kim, Min-Seok Seo, Chun-Myung Park, Kyujoong Lee, Hyuk-Jae Lee 

PERFORMANCE EVALUATION OF SYSTOLIC DCNN ACCELERATORS ........................................... 299 
Dongyoung Rim, Youngjoo Lee 

LAZYNERGY: CONTROLLING SMART HOME DEVICES AS LAZILY AS POSSIBLE 
USING HUMAN AND ENVIRONMENT BEHAVIORAL SYNERGIES IN DAILY 
ACTIVITIES .................................................................................................................................................... 302 

Ker-Jiun Wang, Zhi-Hong Mao 

ESTIMATION OF ON-DEMAND SCRUBBING POINTS IN PHASE-CHANGE MEMORY 
WITHOUT READ COUNTER ........................................................................................................................ 306 

Joohan Yi, Hyun Kim, Hyuk-Jae Lee 



A HIGH-PERFORMANCE SCHEDULING ALGORITHM FOR MODE TRANSITION IN PIM ............... 309 
Seungyong Lee, Sanghyun Lee, Minseok Seo, Chunmyung Park, Hyuk-Jae Lee, Woojae Shin, 
Hyun Kim 

ANALYSIS OF HARDWARE PREFETCHERS SUITABLE FOR CNN APPLICATIONS ......................... 313 
Hyeong Gi Seong, Hyokeun Lee, Hyun Kim, Hyuk-Jae Lee 

FPGA-BASED APPROXIMATE MULTIPLIER FOR EFFICIENT NEURAL COMPUTATION ............... 315 
Hao Zhang, Hui Xiao, Haipeng Qu, Seok-Bum Ko 

Author Index 
 




