
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

IEEE Catalog Number: 

ISBN: 

CFP2258W-POD 

978-1-6654-0935-3 

2022 International Conference on 

Electronics, Information, and 

Communication (ICEIC 2022) 

Jeju, South Korea 

6-9 February 2022 



 

 

 

 

 

 

 

Copyright © 2022 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:   CFP2258W-POD 

ISBN (Print-On-Demand):  978-1-6654-0935-3 

ISBN (Online):   978-1-6654-0934-6 

ISSN:                            2574-1403 

 

           

 

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 

 

PRE-BASED PRIVACY-SENSITIVE HEALTHCARE DATA MANAGEMENT FOR SECURE 

SHARING ............................................................................................................................................................ 1 

Dohyun Park, Sun Jin Kim, Min Hye Shin, Young-Hoon Park 

EFFICIENT WIRELESS MPT (MICROWAVE POWER TRANSFER) SYSTEM TO THE 

MULTIPLE IOT DEVICES ................................................................................................................................. 5 

Changyoung An, Hyeong Min Kwon, Heung-Gyoon Ryu 

DESIGN OF ULTRA-WIDEBAND PATCH ANTENNA FOR MULTIPLE COMMUNICATION 

SERVICES ........................................................................................................................................................... 8 

Md. Moklesur Rahman, Heung-Gyoon Ryu 

AN ILP-BASED APPROACH TO DELIVERY DRONE ROUTING UNDER LOAD-

DEPENDENT FLIGHT SPEED ........................................................................................................................ 11 

Mao Nishira, Satoshi Ito, Hiroki Nishikawa, Xiangbo Kong, Hiroyuki Tomiyama 

EFFICIENT PERCEPTUAL LOSS BASED ON LOW-RANK TUCKER DECOMPOSITION...................... 15 

Taehyeon Kim, Heungjun Choi, Yoonsik Choe 

REINFORCEMENT LEARNING FOR AUTONOMOUS VEHICLE USING MPC IN HIGHWAY 

SITUATION ....................................................................................................................................................... 19 

Yujin Kim, Dong-Sung Pae, Sun-Ho Jang, Seong-Woo Kang, Myo-Taeg Lim 

DEPTH ESTIMATION FROM MONOCULAR INFRARED IMAGES FOR AUTONOMOUS 

FLIGHT OF DRONES ....................................................................................................................................... 23 

Tomoyasu Shimada, Hiroki Nishikawa, Xiangbo Kong, Hiroyuki Tomiyama 

EXPLORING PARALLELISM OF A BRDF ALGORITHM USING CUDA .................................................. 29 

Hyuck Yi, Sunho Baek, Junseong Kim 

COOPERATIVE DOWNLOADING IN HETEROGENEOUS VEHICULAR NETWORKS: A 

COST ANALYSIS ............................................................................................................................................. 33 

Michael Niebisch, Daniel Pfaller, Anatoli Djanatliev 

3.3 KV 4H-SIC MOSFET WITH EMBEDED HETERO JUNCTION BODY DIODE FOR LOW 

SWITCHING LOSS ........................................................................................................................................... 37 

Jaeyeop Na, Kwansoo Kim 

A 6.23-BIT FG-BASED NEUROMORPHIC SYNAPTIC DEVICE WITH EXTENDED INPUT 

RANGE BY LINEARITY IMPROVEMENT ................................................................................................... 41 

Young-Taek Ryu, Kee-Won Kwon 

SELF-HEATING EFFECT OF GAAFET AND FINFET FOR OVER 2-V APPLICATIONS 

USING TCAD SIMULATION .......................................................................................................................... 45 

Seungju Hwang, Ilgu Yun 

PROBLEM AND SOLUTION FOR NB-IOT UPLINK IN LOW EARTH ORBIT SATELLITE 

COMMUNICATION ......................................................................................................................................... 49 

Min-Gyu Kim, Han-Shin Jo 

FMCW RADAR SENSOR BASED HUMAN ACTIVITY RECOGNITION USING DEEP 

LEARNING........................................................................................................................................................ 52 

Shahzad Ahmed, Junbyung Park, Sung Ho Cho 



PLANT GROWTH PREDICTION BASED ON HIERARCHICAL AUTO-ENCODER ................................. 57 

Tae-Hyeon Kim, Sang-Ho Lee, Myung-Min Oh, Jong-Ok Kim 

A HIGHLY ACCURATE INSTANTANEOUS FREQUENCY ESTIMATION METHOD 

TAKING INTO ACCOUNT THE ALIASING OF OSCILLATION COMPONENTS .................................... 60 

Keisuke Takao, Takahiro Natori, Naoyuki Aikawa 

END-TO-END TWO-BRANCH CLASSIFIER FOR RETINAL IMAGING ANALYSIS .............................. 64 

Young-Tack Oh, Hyunjin Park 

COS STATUS PREDICTIVE SYSTEM BASED ON MACHINE LEARNING .............................................. 67 

Sunhag Hong, Seongjune Lee, Junyeong Kim 

PRIORITY-AWARE STATIC TASK MAPPING FOR EDGE-CLOUD PLATFORMS ................................. 71 

Jo Yoshimoto, Ittetsu Taniguchi, Hiroyuki Tomiyama, Takao Onoye 

A TWO-STEP CLASSIFICATION METHOD FOR PAINTING DEFECTS USING DEEP 

LEARNING........................................................................................................................................................ 75 

Kazune Adachi, Takahiro Natori, Naoyuki Aikawa 

A LOW-COST PRIVACY CONCERNING OCCUPANCY ESTIMATION SYSTEM FOR HVAC 

CONTROL ......................................................................................................................................................... 79 

Dafang Zhao, Ittetsu Taniguchi, Takao Onoye 

GRAPH-BASED SUBTASK REPRESENTATION LEARNING VIA IMITATION LEARNING ................. 82 

Se-Wook Yoo, Seung-Woo Seo 

A HARDWARE AUTOMATED DOMAIN-SPECIFIC FLASH MEMORY SYSTEM FOR 

EMERGING APPLICATIONS .......................................................................................................................... 86 

Shine Kim, Jae W. Lee 

PROCESS ACCELERATION FOR HEVC USING PARALLEL CHARACTERISTICS 

CALCULATION AND PIXEL ARRAY CONVERSION ................................................................................ 89 

Rei Yamazaki, Toshiyuki Inoue, Yuuki Teramura, Akira Tsuchiya, Keiji Kishine 

A PREAMPLIFIER CIRCUIT WITH OFFSET-VOLTAGE CONTROL TECHNIQUE FOR 50-

GB/S CMOS PAM4 RECEIVER ....................................................................................................................... 93 

Masaya Miyabe, Toshiyuki Inoue, Masataka Inoue, Shinya Nakashioya, Akira Tsuchiya, Keiji 

Kishine 

METHOD OF ESTIMATING POSITIONS FOR MULTIPLE PEOPLE IN NON-CONTACT 

VITAL SIGNS MONITORING SYSTEMS ...................................................................................................... 97 

Masaya Kashiwagi, Toshiyuki Inoue, Masanao Okamoto, Akira Tsuchiya, Keiji Kishine 

CHIC: CULTURAL HERITAGE INTELLIGENT CURATION PLATFORM .............................................. 101 

Jae-Ho Lee, Hee-Kwon Kim, Chan-Woo Park 

MONITORING IN-HOME EMERGENCY SITUATION AND PRESERVE PRIVACY USING 

MULTI-MODAL SENSING AND DEEP LEARNING .................................................................................. 105 

David Andreas Bordvik, Jie Hou, Farzan M. Noori, Md Zia Uddin, Jim Torresen 

DESIGN AND ANALYSIS OF MAGNETIC ENERGY HARVESTER WITH IMPROVED 

POWER DENSITY FOR DRONE CHARGING STATION NEAR HIGH VOLTAGE POWER 

LINE ................................................................................................................................................................. 111 

Bumjin Park, Sungryul Huh, Haerim Kim, Yujun Shin, Seongho Woo, Seungyoung Ahn 



STUDY ON MACHINE LEARNING MODELS FOR TREE PARTITIONING METHOD OF 

VERSATILE VIDEO CODING ...................................................................................................................... 113 

Sujin Lee, Sang-Hyo Park 

CAPACITOR UNDER PAD FOR SMALL AREA INTEGRATION OF HIGH-SPEED SIGNAL-

TO-DIFFERENTIAL AMPLIFIER ................................................................................................................. 115 

Akira Tsuchiya, Toshiyuki Inoue, Keiji Kishine, Yasuhiro Takahashi, Daisuke Ito, Makoto 

Nakamura 

STUDY ON ESD PROTECTION DEVICE BASED ON 4H-SIC GGNMOS WITH IMPROVED 

SNAPBACK CHARACTERISTICS ............................................................................................................... 119 

Jang-Han Joung, Sang-Wook Kwon, Jun-Ho Kong, Byung-Seok Lee, Yonz-Seo Koo 

EXPERIMENTAL VERIFICATION OF THE MIMO FIBONACCI AND SERIES-PARALLEL 

SWITCHED-CAPACITOR CONVERTERS .................................................................................................. 122 

Yaqub Mahnashi 

S-DESIGN: INDOOR GEOSPATIAL INFORMATION CONVERGED SYSTEM FOR 

FIREFIGHTING ACTIVITIES ........................................................................................................................ 126 

Sang Gi Hong, Sunwha Lim, Hyesun Lee, Kang Bok Lee 

A STUDY ON MODEL COMPRESSION METHODS FOR SRGAN ........................................................... 131 

Dong-Hwi Kim, Jun-Won Lee, Sang-Hyo Park 

DCT BASED TEXTURE REGION CLASSIFICATION FOR IMAGE DENOISING .................................. 134 

Seong-Eui Lee, Jong-Han Kim, Je-Ho Ryu, Sung-Min Woo, Jong-Ok Kim 

A DESIGN OF 70DB DR BASEBAND ANALOG WITH TRX DUAL MODE FOR NB-IOT 

APPLICATION ................................................................................................................................................ 136 

Jieun Park, Jihoon Song, Kang-Yoon Lee 

TCAD SIMULATION OF ELECTRICAL CHARACTERISTICS DEPENDENCE ON METAL 

WORK FUNCTION FOR SCHOTTKY CONTACT-SUPER BARRIER RECTIFIER (SC-SBR) ................ 139 

Sungkyu Kwon, Doohyung Cho, Jongil Won, Dongyun Jung, Hyungyu Jang, Kunsik Park 

A ROBUST TRANSITION CONTROL LAW FOR A QUADPLANE .......................................................... 143 

Dung Van Vu, Thanh Truong Nguyen, Sinh Xuan Mai, Dong Thanh Nguyen 

SMALL OBJECT DETECTION USING PREDICTION HEAD AND ATTENTION ................................... 147 

Hae Moon Kim, Ji Hoon Kim, Kyung Ri Park, Young Shik Moon 

CODED PATTERN OPTIMIZATION: IMAGE MODEL-BASED THEORETICAL ANALYSIS .............. 151 

Jaelin Lee, Byeungwoo Jeon 

AN INDUCED SPOOFING DETECTION ALGORITHM BASED ON WEIGHTED 

COMBINATION FOR BEIDOU ..................................................................................................................... 153 

Rui Xue, Lumin Yang, Shuangna Zhang 

INNOVATIVE ULTRA-WIDEBAND (UWB) ANTENNA WITH FOLDED STEPPED 

IMPEDANCE RESONATORS ........................................................................................................................ 157 

Ziyad M. Almohaimeed 

3D WAVELET TRANSFORM-BASED 3D SHAPE RECOVERY USING NOISY IMAGES ..................... 161 

Usman Ali, Muhammad Tariq Mahmood 



IMPLEMENTATION OF AN ELASTIC RECONFIGURABLE OPTICAL ADD/DROP 

MULTIPLEXER BASED ON SUBCARRIERS FOR APPLICATION IN OPTICAL 

MULTICHANNEL NETWORKS ................................................................................................................... 165 

Faranak Khosravi, Mehdi Tarhani, Shivani Kurle, Mehdi Shadaram 

WAVEFORM DESIGN FOR WIRELESS POWER TRANSFER WITH A DOUBLE HALF-

WAVE RECTENNA CIRCUIT ....................................................................................................................... 169 

Kyeong-Won Kim, Jang-Won Lee 

ALL-DIGITAL TIME-DOMAIN TEMPERATURE SENSOR FOR ENERGY EFFICIENT ON-

CHIP THERMAL MANAGEMENT ............................................................................................................... 171 

Gidong Baek, Hanwool Jeong 

THE JAVANESE GONG SOUND CHARACTERISTICS ............................................................................. 175 

Hendra Setiawan, Irfan Ma'Ruf 

ANOMALY DETECTION AND REPORTING SYSTEM FOR POS ............................................................ 181 

Changwoo Yoon, Muhammad Zubair 

GEOMETRY-AWARE LIGHT FIELD ANGULAR SUPER RESOLUTION USING MULTIPLE 

RECEPTIVE FIELD NETWORK ................................................................................................................... 185 

Sangwoo Yun, Jinbeum Jang, Joonki Paik 

ROOFLINE MODEL AND PROFILING OF HPC BENCHMARKS ............................................................ 188 

Iksoo Eo, Woojong Han, Yoomi Park 

INVESTIGATION ON THE EFFECT OF GATE OVERLAP/UNDERLAP ON THE 1T DRAM 

CELL ................................................................................................................................................................ 192 

Seungwon Go, Jae Yeon Park, Shinhee Kim, Hyung Ju Noh, Dong Keun Lee, So Ra Park, 

Sangwan Kim 

A FAST LOCK ALL-DIGITAL PROGRAMMABLE N/M-RATIO MDLL FREQUENCY 

MULTIPLIER USING A VARIABLE RESOLUTION TDC ......................................................................... 195 

Chaeyoung Jang, Pil-Ho Lee, Sang-Jae Rhee, Ki-Hwan Choi, Jongsun Kim 

MULTIPLE TRANSFORM SELECTION FOR CHROMA CHANNEL ....................................................... 197 

Jeehwan Lee, Jeeyoon Park, Byeungwoo Jeon 

A GRADIENT-DESCENT CALIBRATION METHOD TO MITIGATE PROCESS 

VARIATIONS IN ANALOG SYNAPSE ARRAYS ....................................................................................... 199 

Seung-Heon Baek, Jaeha Kim 

QUAD- TREE SPLIT FOR INTRA SUB-PARTITION MODE ..................................................................... 203 

Bumyoon Kim, Jeeyoon Park, Byeungwoo Jeon 

A DESIGN OF LOW-POWER DYNAMIC LATCH COMPARATOR WITH ADAPTIVE 

POWER CONTROL FOR 12-BIT CHARGE SHARING SAR ADCS ........................................................... 205 

Ali Azam, Venkatesh Kommangunta, Jung-Hyun Lee, Kang-Yoon Lee 

COMPUTATION-SKIPPING MASK GENERATION FOR SUPER-RESOLUTION NETWORKS ........... 208 

Tuan Nghia Nguyen, Xuan Truong Nguyen, Kyujoong Lee, Hyuk-Jae Lee 

DESIGN OF LOW NOISE AND ULTRA HIGH GAIN LNA WITH SOI PROCESS 

TECHNOLOGY ............................................................................................................................................... 211 

Sung Hwan Paik, Kyung Duck Choi, Kang-Yoon Lee 



ON SELECTING ELECTRICITY RATES FOR HOUSING BASED ON SUPPORT VECTOR 

MACHINE ....................................................................................................................................................... 213 

Young Mo Chung, Songhee Kang, Eunyeong Hong, Dong Sik Kim, Beom Jin Chung 

DYNAMIC OBSTACLE AVOIDANCE OF MOBILE ROBOTS USING REAL-TIME Q-

LEARNING...................................................................................................................................................... 216 

Howon Kim, Wonchang Lee 

THE EFFECT OF FERROELECTRIC DYNAMIC BEHAVIOR ON NEGATIVE 

CAPACITANCE FIELD-EFFECT TRANSISTOR INVERTER .................................................................... 218 

Dongkeun Lee, Seungwon Go, Jae Yeon Park, Sinhee Kim, Hyung Ju Noh, So Ra Park, 

Sangwan Kim 

A RESISTORLESS MOSFET-ONLY CURRENT REFERENCE FOR ENERGY HARVESTING 

APPLICATIONS .............................................................................................................................................. 222 

Yi Yan, Goncalo Fernandes Ferreira De Almeida, Zhaochu Yang, Tao Dong 

A 1.0-V 12-GB/S TWO-FIR TAP DFE WITH TAP WEIGHTING ADJUSTABLE FILTERS ..................... 227 

Giryong Lee, Won-Young Lee 

FAST VVC INTRA SUBPARTITION BASED ON POSITION OF REFERENCE PIXELS ........................ 230 

Jeeyoon Park, Bumyoon Kim, Byeungwoo Jeon 

ACTION-CONDITIONED TRAFFIC SCENE PREDICTION FOR INTERACTIVE PLANNING.............. 232 

Chan Kim, Jae-Kyung Cho, Younghwa Jung, Seung-Woo Seo, Seong-Woo Kim 

DEEP LSTM-BASED MULTIMODE PEDESTRIAN DEAD RECKONING SYSTEM FOR 

INDOOR LOCALIZATION ............................................................................................................................ 236 

Chaehun Im, Chahyeon Eom, Hyunwook Lee, Suhwan Jang, Chungyong Lee 

SURVEY ON IN-VEHICLE DATASETS FOR HUMAN POSE ESTIMATION .......................................... 238 

Jun-Sang Yoo, Seung-Won Jung 

EFFECTIVE DATA AUGMENTATION METHODS FOR NEURAL TEXT-TO-SPEECH 

SYSTEMS ........................................................................................................................................................ 240 

Suhyeon Oh, Ohsung Kwon, Min-Jae Hwang, Jae-Min Kim, Eunwoo Song 

A STUDY ON THE EFFICIENT CLASSIFICATION OF MULTIPLE DRONES AND BIRDS 

BY USING MICRO-DOPPLER SIGNATURE ............................................................................................... 244 

Se-Won Yoon, Soo-Bum Kim, Young-Seok Baek, Bon-Tae Koo, In-Oh Choi, Sang-Hong Park 

STUDYING THE NEAR-ROOM TEMPERATURE INSULATOR-TO-METAL SWITCHING IN 

ULTRATHIN VO2 FILMS ON (001) TIO2 ..................................................................................................... 246 

Tetiana Slusar, Bitna Kim, Tae Moon Roh, Hyun-Tak Kim 

LINEAR PREDICTION-BASED PARALLEL WAVEGAN SPEECH SYNTHESIS ................................... 250 

Min-Jae Hwang, Hyun-Wook Yoon, Chan-Ho Song, Jin-Seob Kim, Jae-Min Kim, Eunwoo 

Song 

IDENTIFYING DIVERGING-EFFECTIVE MASS IN MOTT SWITCHING SYSTEMS FOR 

EMERGING DEVICES ................................................................................................................................... 254 

Hyun-Tak Kim 

FUTURE MOTION ESTIMATION FOR VIDEO FRAME EXTRAPOLATION ......................................... 256 

Seunggyun Woo, Junheum Park, Chang-Su Kim 



DEEP REINFORCEMENT LEARNING FOR DYNAMIC SPECTRUM ACCESS IN THE 

MULTI-CHANNEL WIRELESS LOCAL AREA NETWORKS ................................................................... 259 

Sovit Bhandari, Navin Ranjan, Yeong-Chan Kim, Hoon Kim 

POLYCRYSTALLINE SILICON WAFER SCRATCH SEGMENTATION BASED ON DEEP 

CONVOLUTIONAL AUTOENCODER ......................................................................................................... 263 

Navin Ranjan, Sovit Bhandari, Yeong-Chan Kim, Hoon Kim 

A DYNAMIC RANGE EXTENDABLE ADC FOR ACCURATE SENSORS .............................................. 267 

Hong-Soon Nam, Wan-Ki Park, Jong Won Park, Changsoo Eun 

LANDMARK LOCALIZATION FOR DRONE AERIAL MAPPING USING GPS AND SPARSE 

POINT CLOUD FOR PHOTOGRAMMETRY PIPELINE AUTOMATION ................................................. 269 

Byeong Yeon Ryu, Won Nyoung Park, Donghwi Jung, Seong-Woo Kim 

EMBEDDED VISUAL OBJECT TRACKING SYSTEM BASED ON CSRT TRACKER ........................... 275 

Sümeyya Ilkin, Fidan Kaya Gülagiz, Merve Akçakaya, Suhap Sahin 

28GHZ HIGH GAIN CMOS DIFFERENTIAL CASCODE POWER AMPLIFIER WITH 

16.5DBM OUTPUT POWER .......................................................................................................................... 279 

Hyuk Jin Choi, Woo Hee Lim, Han Lim Lee 

PERFORMANCE OF 5G MULTIPLE ACCESS SCHEMES ......................................................................... 281 

Hanwoong Kim, Hyunsoo Kim, Daesik Hong 

DEEP LEARNING BASED BEAM SELECTION FOR WIDE BEAM SWEEPING SYSTEM ................... 285 

Seongyeop Joung, Chanuk Jeong, Sooyong Choi 

SMARTPHONE BASED HUMAN ACTIVITY RECOGNITION USING 1D LIGHTWEIGHT 

CONVOLUTIONAL NEURAL NETWORK .................................................................................................. 288 

Myung-Kyu Yi, Seong Oun Hwang 

TRAFFIC LIGHT DETECTION USING ATTENTION-GUIDED CONTINUOUS 

CONDITIONAL RANDOM FIELDS ............................................................................................................. 291 

Dongwook Yang, Seung-Woo Seo 

GENERATING GOAL-CONDITIONED SUB-GOALS FOR HIERARCHICAL LEARNING .................... 294 

Jinwoo Choi, Seung-Woo Seo 

OPEN AND INTERACTIVE NMS FOR NETWORK MONITORING IN SOFTWARE DEFINED 

NETWORKS .................................................................................................................................................... 298 

Andres J. Aparcana-Tasayco, Fredy Mendoza-Cardenas, Daniel Diaz-Ataucuri 

OBJECT DETECTION BASED ON DEEP LEARNING TECHNIQUES IN RESOURCE-

CONSTRAINED ENVIRONMENT FOR HEALTHCARE INDUSTRY ...................................................... 302 

Faisal Mehmood, Shabir Ahmad, Taeg Keun Whangbo 

NON-MYOPIC TRAJECTORY PLANNING FOR AUTONOMOUS DRIVING COMBINING 

SINGLE-QUERY AND MULTI-QUERY METHODS .................................................................................. 307 

Jae-Kyung Cho, Sihyeon Jo, Seung-Woo Seo, Seong-Woo Kim 

VISION-BASED COLLISION AVOIDANCE FOR MOBILE ROBOTS THROUGH SIM-TO-

REAL TRANSFER .......................................................................................................................................... 313 

Jin-Woo Lee, Keon-Woo Kim, Soo-Hyun Shin, Seong-Woo Kim 



LOW-POWER LIGHT-WEIGHT BINARY PHASE SHIFT KEYING DEMODULATOR FOR 

MAGNETIC FIELD COMMUNICATIONS ................................................................................................... 317 

Venkatesh Kommangunta, Khuram Shehzad, Deeksha Verma, Kang-Yoon Lee 

SLEEP PATTERN ANALYSIS IN UNCONSTRAINED AND UNCONSCIOUS STATE ........................... 320 

Won-Ho Jun, Sung-Kyu Lee, Seung-Hyun Hong, Woo-Chul Shin, Youn-Sik Hong 

A FUNCTIONAL DESIGN FOR SMART GLASSES FOR LOW VISION PEOPLE THAT 

PROVIDES VISUAL ASSISTANCE BASED ON VARIOUS IMAGE PROCESSING 

TECHNOLOGIES ............................................................................................................................................ 323 

Incheol Jeong, Jongwon Lee, Dayeon Lee, Mukhamadiyev Abdinabi Nuralievich, Jungyoon 

Kim, Jinsoo Cho 

A SURVEY ON VISION-BASED NAVIGATION SYSTEMS ROBUST TO ILLUMINATION 

CHANGES ....................................................................................................................................................... 326 

Youngseok Jang, Changhyeon Kim, H. Jin Kim 

SEMI-COMMUNICATE SOCIAL NAVIGATION USING DEEP Q NETWORKS ..................................... 330 

Heung-Min Park, Donghwi Jung, Seong-Woo Kim 

SC-LIDAR-SLAM: A FRONT-END AGNOSTIC VERSATILE LIDAR SLAM SYSTEM ......................... 333 

Giseop Kim, Seungsang Yun, Jeongyun Kim, Ayoung Kim 

FINDING SECOND HIERARCHY POINT FOR COOPERATIVE MULTI-VEHICLES USING 

P-MEDIAN AND VORONOI DIAGRAM VERTICES .................................................................................. 339 

Kyunghyun Kim, Mingu Jeon, Soohyun Shin, Seong-Woo Kim 

A STUDY ON WINDOW-BASED PATH DRIVING THROUGH IDENTIFYING THE TARGET 

WALKING IN AN ULTRASONIC SENSOR-BASED FOLLOW-UP COLLABORATIVE 

ROBOT ............................................................................................................................................................ 343 

Seung-Ho Yum, Na-Yeon Park, Jin-Woo Shin, Su-Hong Eom, Eung-Hyuk Lee 

IMAGE-TO-IMAGE TRANSLATION FOR NEAR-INFRARED IMAGE COLORIZATION ..................... 349 

Hyeongyu Kim, Jonghyun Kim, Joongkyu Kim 

A DESIGN OF RAMP GENERATOR WITH RAMP TRIMMING CONTROL BITS IN DC DC 

BUCK CONVERTER FOR IOT APPLICATIONS ........................................................................................ 353 

Qurat Ul Ain, Danial Khan, Muhammad Basim, Syed Adil Ali Shah, Kang Yoon Lee 

A STUDY FOR ADHD IDENTIFICATION USING EYE MOVEMENT DATA ......................................... 356 

Hansol Ko, Bohyun Wang, Joon. S. Lim 

A STUDY ON THE DEVELOPMENT OF A MODEM VERIFICATION ENVIRONMENT FOR 

3GPP NR NTN ................................................................................................................................................. 359 

Pansoo Kim, Sooyeob Jung, Joon-Gyu Ryu, Kyoungpil Ra, Seokhyun Yoon 

DEEP LEARNING-BASED CHANNEL ADAPTIVE RESOURCE ALLOCATION IN 

LORAWAN...................................................................................................................................................... 361 

Arshad Farhad, Dae-Ho Kim, Jeong-Sun Yoon, Jae-Young Pyun 

PREDICTION OF NUMBER OF SUICIDAL PEOPLE BASED ON KNN ................................................... 366 

Haci Ismail Aslan, Adnan Berat Yilmaz, Namgyu Jeong, Saebom Lee, Chang Choi 

CELL NUCLEI SEGMENTATION IN CRYONUSEG DATASET USING NESTED UNET 

WITH EFFICIENTNET ENCODER ............................................................................................................... 370 

Tuan Le Dinh, Suk-Hwan Lee, Seong-Geun Kwon, Ki-Ryong Kwon 



AUTOMATED MULTIPLE CELL TRACKING METHOD FOR NON-INVASIVE ANALYSIS 

OF CELLS USING DIELECTROPHORESIS ................................................................................................. 374 

Sena Lee, Seungyoung Kang, Kyungdeok Seo, Hyunwoo Lee, Seungyeop Choi, Sang Woo Lee, 

Sejung Yang 

AUTOMATED CHROMOSOMES COUNTING SYSTEMS USING DEEP NEURAL 

NETWORK ...................................................................................................................................................... 377 

Seungyoung Kang, Junghun Han, Yuseong Chu, Inkyung Lee, Haemi Joo, Sejung Yang 

AN ARTIFICIAL INTELLIGENCE FRAMEWORK FOR IMPROVING PREDICTIVE 

PERFORMANCE OF LEFT VENTRICULAR HYPERTROPHY USING 

ELECTROCARDIOGRAPHY ........................................................................................................................ 380 

Jiseung Ryu, Yerin Lee, Hyunyoung Kang, Solam Lee, Youngjun Park, Sejung Yang 

MULTIPLE-SCALE FIRE DETECTION BASED ON ONE-STAGE DEEP LEARNING MODEL ............ 383 

Injae Lee, Youngrock Lo, Donggoo Kang, Hasil Park, Joonki Paik 

RECEIVING NODES SELECTION ALGORITHM FOR IMPROVING TDOA-BASED 

LOCATION ESTIMATION ACCURACY IN SWARM DRONE OPERATION 

ENVIRONMENTS .......................................................................................................................................... 385 

Jisoo Kim, Seonjoo Choi, Jaesung Lim 

PUPIL DETECTION AND SEGMENTATION FOR DIAGNOSIS OF NYSTAGMUS WITH U-

NET .................................................................................................................................................................. 389 

Yerin Lee, Sena Lee, Seunghyun Jang, Hyeong Jun Wang, Young Joon Seo, Sejung Yang 

ROBUST INDOOR POSITIONING SYSTEM IN POOR INFRASTRUCTURE 

ENVIRONMENTS .......................................................................................................................................... 391 

Beomju Shin, Jung Ho Lee, Changsoo Yu, Hankyeol Kyung, Teahun Kim, Taikjin Lee 

RELIABILITY BETWEEN THE IMAGING PHENOTYPE AND GENOTYPE OF TUMORS IN 

RADIOGENOMICS ........................................................................................................................................ 394 

Myungeun Lee 

AUGMENTED REALITY SERVICES USING SMART GLASSES FOR GREAT GILT-

BRONZE INCENSE BURNER OF BAEKJE ................................................................................................. 397 

Young-Suk Yoon, Dong-Myung Kim, Jae-Won Suh 

QUANTIZATION TRAINING WITH TWO-LEVEL BIT WIDTH ............................................................... 401 

Hansung Kang, Yongjoo Lee, Dongbin Cho, Jaeyoung Lee, Mincheal Kang, Younghoon Kim, 

Jiwon Seo 

IMPROVING INFERENCE TIME OF DEEP LEARNING MODEL WITH PARTIAL SKIP OF 

RELU-FUSED MATRIX MULTIPLICATION OPERATIONS ..................................................................... 405 

Sungkyun Kim, Jaemin Kim, Nahun Kim, Mincheal Kang, Jiwon Seo 

CELL OPERATION TECHNOLOGIES TO OVERCOME SCALE-DOWN ISSUES IN 3D 

NAND FLASH MEMORY .............................................................................................................................. 409 

Wandong Kim, Daeseok Byeon, Sung-Min Joe, Jinyub Lee, Jai Hyuk Song 

CORRELATION BETWEEN ATTENTION HEADS OF BERT ................................................................... 411 

Seungmo Yang, Mincheal Kang, Jiwon Seo, Younghoon Kim 

ACTIVATION DISTRIBUTION-BASED LAYER-WISE QUANTIZATION FOR 

CONVOLUTIONAL NEURAL NETWORKS................................................................................................ 414 

Subin Ki, Hyun Kim 



THE EFFECT OF GATE WORK FUNCTION ON WIDE BAND-GAP SN-DOPED α-GA2O3 

METAL-SEMICONDUCTOR FIELD-EFFECT TRANSISTORS ................................................................. 418 

Han-Sol Ro, Sung Ho Kang, Sungyeop Jung 

REDUCED TENEGRAD FOCUS MEASURE FOR PERFORMANCE IMPROVEMENT OF 

ASTRONOMICAL IMAGES .......................................................................................................................... 421 

Islam Helmy, Wooyeol Choi 

QUANTIFYING MEASUREMENT UNCERTAINTY OF MICROWAVE AMPLIFIERS WITH 

VERY LOW NOISE FIGURES DESIGNED BY MULTI-OBJECTIVE OPTIMIZATION .......................... 425 

Josef Dobeš 

MACHINE LEARNING-BASED WEARABLE BIO-PROCESSOR FOR REAL-TIME BLOOD 

PRESSURE ESTIMATION ............................................................................................................................. 429 

Jee-Ye Yoon, Hayeon Kim, Eun-Gyeong Ham, Hannah Yang, Ji-Hoon Kim 

IMPROVING PHISHING DETECTION WITH THE GREY WOLF OPTIMIZER ...................................... 432 

Aws Naser Jaber, Lothar Fritsch, Hårek Haugerud 

LOCATION-BASED MAXIMUM REUSE DISTANCE RESOURCE SCHEDULING FOR LTE 

CELLULAR-V2X SIDELINK MODE 3 ......................................................................................................... 438 

Kyungtae Kim, Daewon Kim, Sinuk Choi, Dongyoon Kwon, Ji-Woong Choi 

AUTOMATIC HEPATOCELLULAR CARCINOMA DIAGNOSIS USING GRAPH 

CONVOLUTIONAL NETWORK ................................................................................................................... 442 

Yushin Kim, Jaehyeon Kim, Sejong Lee, Seyoung Ahn, Jonghun Kim, Sooyoung Park, 

Sunghyun Cho 

A GRAPH EMBEDDING-BASED IDENTITY INFERENCE ATTACK ON BLOCKCHAIN 

SYSTEMS ........................................................................................................................................................ 446 

Jaehyeon Kim, Sejong Lee, Yushin Kim, Sunghyun Cho 

FINE-TUNED SPIHT ALGORITHM TO IMPROVE COMPRESSION EFFICIENCY ................................ 449 

Jin Shin, Hyun Kim 

A THROUGH-WALL RADAR TRANSCEIVER FOR FIRE-FIGHTING OPERATIONS .......................... 452 

Piljae Park, Sungdo Kim, Bontae Koo 

MACHINE LEARNING FOR PRODUCT ENGINEERING IN NAND FLASH MEMORY ........................ 455 

Jongmin Kim, Earl Kim, Jeongin Choe, Ki-Whan Song, Eunkyoung Kim, Jai Hyuk Song 

A LOGARITHMIC DOMAIN ALGORITHM OF THE HODGKIN-HUXLEY NEURON MODEL 

FOR HARDWARE IMPLEMENTATIONS ................................................................................................... 457 

Insan Jeon, Hyuk Kim, Jae-Jin Lee 

VERY FAST FINGERPRINTING DB CONSTRUCTION FOR PRECISE INDOOR 

LOCALIZATION ............................................................................................................................................ 460 

Taehun Kim, Jung Ho Lee, Beomju Shin, Changsoo Yu, Hankyeol Kyung, Taikjin Lee 

RF SIGNAL STRENGTH MODELING IN INDOOR ENVIRONMENTS FOR COST-

EFFECTIVE DEPLOYMENT OF FINGERPRINTING TECHNOLOGY ..................................................... 464 

Jung Ho Lee, Taehun Kim, Beomju Shin, Changsoo Yu, Hankyeol Kyung, Taikjin Lee 

RF SIGNAL SHAPE RECONSTRUCTION TECHNOLOGY ON THE 2D SPACE FOR INDOOR 

LOCALIZATION ............................................................................................................................................ 468 

Changsoo Yu, Beomju Shin, Chung G. Kang, Jung Ho Lee, Hankyeol Kyung, Teahun Kim, 

Taikjin Lee 



EARLY TRIAGE OF COVID-19 PATIENTS EXPLOITING DATA-DRIVEN STRATEGIES 

AND MACHINE LEARNING TECHNIQUES ............................................................................................... 472 

Ji-Sung Park, Gun-Woo Kim, Hyeri Seok, Hong Ju Shin, Dong-Ho Lee 

MULTI-MODE TRANSPRECISION SPARSE MATRIX-VECTOR MULTIPLICATION 

ENGINE FOR PAGERANK ............................................................................................................................ 476 

Whijin Kim, Jihye Lee, Sujin Kim, Ji-Roon Kim 

POST-QUANTUM CRYPTOGRAPHY COPROCESSOR FOR RISC-V CPU CORE ................................. 479 

Jihye Lee, Whijin Kim, Sohyeon Kim, Ji-Hoon Kim 

MULTIVARIATE QUADRATIC SOLVER IN GF(31) WITH GROVER’S ALGORITHM ........................ 481 

Seong-Min Cho, Aeyoung Kim, Seung-Hyun Seo 

LIGHTWEIGHT BUFFER INSERTION FOR CLOCK TREE SYNTHESIS VISUALIZATION ................ 485 

Nayoung Kwon, Daejin Park 

EXTENDING THE ONNX RUNTIME FRAMEWORK FOR THE PROCESSING-IN-MEMORY 

EXECUTION ................................................................................................................................................... 487 

Seok Young Kim, Jaewook Lee, Chang Hyun Kim, Won Jun Lee, Seon Wook Kim 

STUDY ON PROCESSING-IN-MEMORY TECHNOLOGY BASED ON DATAFLOW 

ARCHITECTURE ............................................................................................................................................ 491 

Kyu Hyun Choi, Taeho Hwang 

SELF-POWERED ORGANIC PHOTODIODE FOR NEAR-INFRARED SENSING WITH 

FUNCTIONAL INTERLAYER ....................................................................................................................... 493 

Yingju Lee, Hyeong Won Lee, Hyowon Jang, Biswas Swarup, Hyeok Kim 

FACE LANDMARK ESTIMATION-BASED DE-IDENTIFICATION SYSTEM ........................................ 496 

Jihu Lim, Dohun Kim, Sanghyun Park, Joonki Paik 

POINT CLOUD-BASED LANE DETECTION FOR OPTIMAL LOCAL PATH PLANNING .................... 499 

Seungjin Choi, Dohun Kim, Sanghyun Park, Joonki Paik 

DROWSY STATUS MONITORING SYSTEM BASED ON FACE FEATURE ANALYSIS ...................... 503 

Mingu Jeong, Dohun Kim, Sanghyun Park, Joonki Paik 

VIOLATION DETECTION TECHNIQUE FOR COVID-19 SELF-ISOLATION AND CONTROL 

MEASURES USING WIRELESS AND GEOFENCING TECHNOLOGIES ................................................ 507 

Ahmed M. Abd El-Haleem, M. G. Anany, Abdullah I. Salama, Gamal A. Khalaf, Mahmoud M. 

Elmesalawy 

EVALUATION AND REDESIGN OF LECTURING PROCESS TO IMPROVE THE 

EFFECTIVENESS BUSINESS PROCESS (CASE STUDY: TELKOM UNIVERSITY) .............................. 513 

Sonya Risnentri, Rokhman Fauzi, Rachmadita Andreswari 

EXAM FRAUD PREVENTION AND CLASS CONCENTRATION IMPROVEMENT SYSTEM 

FOR AN ONLINE ENVIRONMENT ............................................................................................................. 519 

Min Soo Ko, Heeyoung Joo, Hyok Song 

BLIND VACANT FREQUENCY CHANNELS DETECTION FOR COGNITIVE RADIO ......................... 521 

Inna Valieva, Bharath Shashidhar, Mats Björkman, Johan Åkerberg, Mikael Ekström, Iurii 

Voitenko 



DEVELOPMENT OF 7TH GENERATION 3D VNAND FLASH PRODUCT WITH COP 

STRUCTURE FOR GROWING DEMAND IN STORAGE MARKET ......................................................... 527 

Joonsung Lim, Soochan Chung, Dong-Hyeon Ko, Suk-Kang Sung, Kyungyoon Noh, Su Jin 

Ahn, Jai Hyuk Song 

ON THE FEASIBILITY OF 4.9 GHZ PUBLIC SAFETY BAND AS SPECTRUM OPTION FOR 

INTERNET OF VEHICLES ............................................................................................................................ 531 

Muhammad Faizan Rizwan Khan, Seungmo Kim 

ON THE BYZANTINE-FAULT- TOLERANT CONSENSUS IN BLOCKCHAIN BUILT ON 

INTERNET OF VEHICLES ............................................................................................................................ 535 

Seungmo Kim, Byung-Jun Kim 

Author Index 

 




