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5G, 6G, Edge,
Computing, IoT 등 

다양한 통신기술
분야의 자료중 

전문적으로 
선별된 컨텐츠 제공

IEEE Full-text를
포함한 다양한 양질의

자료 제공

설계 문제에 대한
솔루션 제공하여

실무 엔지니어에게 
최적화

최첨단 연구를 위한
자료, 표준, 공급업체를

위한 솔루션까지
하나의 플랫폼에서

검색가능

IEEE DiscoveryPoint Communications(IDPC)

IEEE
DiscoveryPoint
for Communications

IEEE가 만든 첨단 통신산업 R&D를 위한
All-in-One Platform

Trial가능,
문의 02-3474-5290
이희진 과장 hjlee@kitis.co.kr
김은진 대리 ejkim@kitis.co.kr
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੉�थ�ള�(ࢲъ대학교�교ࣻ) ੉�੤�ҙ�(ೠ국੗동ରোҳ원ࠗࠄ�੢)

੉�ହ�ೠ�(ೠ국ب߈୓࢑সഈഥ࢚�Ӕࠗഥ੢) ੉�൜�֢�(ҟ઱җ학ӝࣿ원�교ࣻ)

੹�߽�਋�(ࢿӐҙ대학교�교ࣻ) ੹ࢶ��੊�(౵੉մ׏࣍झࢎ�੢)

੿�����ળ�(āॕܻ٘�대಴੉ࢎ) ੿�਷�थ�(ࢿ࢖੹੗āࢎ�੢)

୭�߽�ഐ�(ೠ국੹੗ӝࣿোҳ원ࠗࠄ�੢) ୭�थߧ��(ࢿ࢖੹੗ā�ࠗࢎ੢)

୭�थ�ઙ�(-(੹੗ā�ࠗࢎ੢)

ࢎ����੐��੉࢚ ъݺ��Ҍ�(ೠ국교ా대학교�교ࣻ)���국ޙ֤ޙ ъࢳ��઱�(ࢲъ대학교�교ࣻ)���ഘࠁ�୨Қ

ъ�ઁ�원�(੉ചৈ੗대학교��교ࣻ)ࢎ���স ҳࠄ��క�(ೠ국੹੗ాनোҳ원�଼੐োҳ원)���학ࣿ(ೞ҅)

ӂ�ҳ؋��(ъ원대학교�교ࣻ)���੿ࠁച ӂ�ഄ�ੋ�(઺ঔ대학교�교ࣻ)���학ࣿ(ೞ҅)

ӣ�����ਮ�(ࢲ਎द݀대학교�교ࣻ)���ഥ원 ӣ�ਊ�न�(Ҋ۰대학교�교ࣻ)���ഥ원୨Қ

ӣ�����അ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)���੤ޖ ӣ�����ള�(ੋୌ대학교��교ࣻ)���학ࣿ(*$&*$)

ӣࢿ��਋�(ࢲ਎대학교��교ࣻ)���୨ޖ
�대৻ഈ۱ ӣ�৔޹��(ࢲ਎대학교��교ࣻ)���"*위원ഥ

ӣ�੊�Ӑ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)ࢎ���স ӣ�ઙࢶ��(ഘ੊대학교�교ࣻ)࢑���학ো

���대৻ഈ۱�୨Қ(ࢎೖৡ௏ܻই�대಴੉ࢎ)��੿ࣻ�ܨ ߸�대ࢳ��(ࢿ࢖੹੗ā�݃झఠ)���교ਭ�୨Қ

সࢎ����ହ�ഐ�(ೠ국җ학ӝࣿ원�교ࣻ)ࢲ ���학ഥ૑(਎대학교��교ࣻࢲ)��਋�҃ࢶ

न�য়�ࣽ�(ःप대학교�교ࣻ)���국ޙ֤ޙ�୨Қ ো�ӏࠉ��(ೠ국੗동ରোҳ원�౱੢)���಴ળച�୨Қ

ਬ�ଲࣁ��(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)ࢎ���স ੉�ъ�ਮ�(ࢿӐҙ대학교��교ࣻ)࢑���학ো�୨Қ

੉�੿�਋�(઺ঔ대학교�교ࣻ)���ӝദ ੹ࣁ��৔�(ࢲ਎대학교��교ࣻ)���୨ޖ�୨Қ

੿�ੌ�ӂ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)���학ࣿ(*$$&�"TJB) ੿�૓�Ҍ�(઺ঔ대학교��교ࣻ)ࢎ���স�୨Қ

সࢎ����ӏ�(ೠ국җ학ӝࣿ원�교ࣻ)޹�ઁ ઑࢿ��അ�(ೠন대학교�교ࣻ)ࢎ���স

ର�୍�ਔ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)���಴ળച ଻�৔�୍�(োࣁ대학교�교ࣻ)���국ઁഈ۱
�୶҅

ೠ�੤�ഐ�(Ҋ۰대학교�교ࣻ)���학ࣿ(*$$&�"TJB�୨Қ) ട�૓�৔�(ೠ국೦ҕ대학교�교ࣻ)���ഘࠁ

ࢎস୓੉࢑ ъࢳ��౸�(-(੹੗āޖ࢚�)���학ࣿ(ೞ҅) ӣ�동�അ�(*$5,ā�대಴੉ࢎ)

ӣ�క�૓�(ā؊ૉఫ�대಴੉ࢎ) ӣ�അ�ࣻ�(ࢿ࢖੹੗āޖ࢚�)

য়�੄�ৌ�(-(٣झ೒ۨ੉ā�োҳ위원) ਋�੿�ഐ�(࠺੹֏झ౟�대಴੉ࢎ)

원�ઁ�ഋ�(ب௡ੌ۩౟ۿ௏ܻইā�대಴੉ࢎ) ਮ�৔�ӂ�(ࢿ࢖੹੗ā�݃झఠ)

п ਤਗഥ ਤਗ ߂ ੐ਗ ب֙����



੉݅�࢚��(āदझݫ੉౟�대಴੉ࢎ) ੉࢚��ള�(āਝ੉࠳ೖই�대಴੉ࢎ)���ഥ원

੉�ࣻ޹��(ೠ국ࢲࣃোҳࣗ�대಴੉ࢎ) ઑ�৔޹��(4LZ.JSS�$&0)

ઑ�ഌ�੿�(࢑ޛࢿ࢖�Ӓܛ੢) ୭޹�ࢿ��(ā೧஖ఫ�대಴੉ࢎ)

୭�૓ࢿ��(ب੉஖భۨ௓�ࠗࢎ੢) ೠ�਷�ഌ�(ীझীझঙॿā�대಴੉ࢎ)

ೣ�୍�൞�(ࢿ࢖੹੗ā�݃झఠ) ഘ�국�క�(ā-9޷ࣁ௑�োҳ위원)

ട�੿ࢿ��(ா੉ா੉ప௼ā�Ҋޙ)

੉ࢎ������������ ъ�동�਋�(ഘ੊대학교�교ࣻ)ࢎ���স ъ�ਊࢿ��(৬੉ૉ֔�대಴੉ࢎ)࢑���학ো

Ҋ�߽�୍�(҅ݺ대학교�교ࣻ)���학ࣿ(ೞ҅) ҳࢳ�޹��(ੋୌ대학교�교ࣻ)���국ޙ֤ޙ

ӂ�ӝܕ��(ࠗ҃대학교�교ࣻ)���학ࣿ(ೞ҅) ӂ�ઙ�ӝ�(ೠ국੹੗ాनোҳ원�োҳ੹ޙ위원)ࢎ���স

ӂ�క�ࣻ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)ࢎ���স ӣ�҃�ো�(ઁ઱대학교�교ࣻ)���학ࣿ(ೞ҅)

ӣ޹��ӏ�(-(੉֢ఫāޖ࢚��োҳࣗ੢)���학ࣿ(ೞ҅) ӣࢶ��਌�(Ҋ۰대학교�교ࣻ)���ഥ원

ӣࢿ��૓�(6/*45�교ࣻ)ࢎ���স ӣ�ࣗ�৔�(ࢿӐҙ대학교�교ࣻ)���ഘࠁ

ӣ�ਊࢳ��(ࢿӐҙ대학교�교ࣻ)���ഘࠁ ӣ�원�ઙ�(ೠ국੹੗ాनোҳ원�प੢)���಴ળച

ӣ�ਬ�୍�(-(�"*োҳ원�ࠗޙ੢)���"*위원ഥ ӣ�઱�৐�(ࣼݺৈ੗대학교�교ࣻ)ࢎ���স

ӣ�઺�೴�(Ҋ۰대학교�교ࣻ)ࢎ���স�ӝദ�학ࣿ(ೞ҅) թ�ӝ�ହ�(동국대학교�교ࣻ)���੿ࠁച

($*&$*)���학ࣿ(ৈ੗대학교�교ࣻݺࣼ)��৔�ള߅ 위원ഥ*"���(5�ࣗ੢,)�޹�ࣽ�ߓ

�അ�୍�(ೠ국੹੗ాनোҳ원�଼੐োҳ원)���학ࣿ(୶҅)ߓ ࣚ�ӝ�਌�(국оࠁউӝࣿোҳࣗ�଼੐োҳ원)࢑���학ো

উ�ҟ�ഐ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)ࢎ���স উ୍�࢚��(,*45�଼੐োҳ원)���"*위원ഥ

উ�ഐ�Ӑ�(ೠ국੹੗ాनোҳ원�प੢)ࢎ���স ন�ળࢿ��(োࣁ대학교�교ࣻ)���학ࣿ(୶҅)

য়�੿�ള�(ࢿ࢖੹੗ā�݃झఠ)���ഥ원 ੉�ҳ�ࣽ�(౵੉մ׏࣍झ�ࠗ국੢)���ഘࠁ

੉�թ�ਮ�(ನ೦ҕҗ대학교�교ࣻ)ࢎ���স�ӝദ ੉࢚��Ӕ�(ࢿӐҙ대학교�교ࣻ)���಴ળച

੉�थ�ই�(োࣁ대학교�교ࣻ)���국ઁഈ۱ ੉�ਮ�ध�(6/*45�교ࣻ)���ഘࠁ

੉�ઙ�ഐ�(ःप대학교�교ࣻ)���국ޙ֤ޙ ੉�଻�਷�(ੋೞ대학교�교ࣻ)���ഘࠁ

੉�ഋ޹��(Ҋ۰대학교�교ࣻ)���학ࣿ(ೞ҅) ੐�동�ҳ�(੹թ대학교�교ࣻ)���੿ࠁച

੢ࢿ��਌�(஠஠য়ܻ࠽ݽ౭ޖ࢚�)���"*위원ഥ ੢�੊�ળ�(҃൞대학교�교ࣻ)���국ઁഈ۱

੿�थ�원�(Ҋ۰대학교�교ࣻ)���41$ ઑ�അ�ઙ�(ъ원대학교�교ࣻ)���੿ࠁച

ର�ഄ�ӏ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)���੿ࠁച ଻�ଲ�߽�(োࣁ대학교�교ࣻ)���ӝദ

ೞ�੿�਋�(֎੉ߡ�"*োҳࣗ੢)���"*위원ഥ ೠ�৔ࢶ��(ࠗ҃대학교�교ࣻ)���학ࣿ(୶҅)

ೠ�੿�ജ�(୽թ대학교�교ࣻ)���੿ࠁച ೠ�క�൞�(ࢿӐҙ대학교�교ࣻ)���국ޙ֤ޙ

���학ࣿ(ೞ҅)(대학교�교ࣻࣁো)�ࢼ�ߧ�ೣ ೲ�੤ف��(ೠ국੹੗ాनোҳ원�଼੐োҳ원)ࢎ���স

അ�ਬ�૓�(%(*45�଼੐োҳ원)ࢎ���স ഘ�߽�਋�(઺ঔ대학교�교ࣻ)���"*위원ഥ

ഈ��동��੉ࢎ�� Ҋ�थ�ള�(ҟ਍대학교�교ࣻ)���੿ࠁച Ҙ�૓�క�(Ҋ۰대학교�교ࣻ)���학ࣿ(୶҅)

ӂ�ઙ�원�(ೠ국࢑সӝࣿद೷원�଼੐োҳ원)���학ࣿ(୶҅) ӂ�ળࢳ��(઺ঔ대학교�교ࣻ)���"*위원ഥ

ӣ�ࣻ�ো�(동국대학교�교ࣻ)���학ࣿ(ೞ҅) ӣ�৔�૓�(ೠ국೦ҕ대학교�교ࣻ)���ഘࠁ

ӣ�ਊ�క�(҃࠘대학교�교ࣻ)���ഥ원 ӣ�઱ࢿ��(ೠߒ대학교�교ࣻ)���국ઁഈ۱

ӣ�ഋ�૓�(ੋೞ대학교�교ࣻ)���학ഥ૑ ӣ�ഋ�ఌ�(ഘ੊대학교�교ࣻ)���학ࣿ(ೞ҅)

���ഥ원(대학교�교ࣻ޹국)��ध҃�޹ �਌�(ъܷ원઱대학교�교ࣻ)���학ࣿ(ೞ҅)ࢿ�߅

ചࠁ���੿(ъ원대학교�교ࣻ)�ࢿ��ળߓ �ળ�ഐ�(оୌ대학교�교ࣻ)���಴ળചߓ

ചࠁ���੿(োҳ원ࢳ੹੗ā�ࣻࢿ࢖)�ࢶ��૑ߔ 학ো࢑���(੢ܛ੹੗ā�Ӓ)-)��ઙ�ৌࢲ

ޙ֤ޙ���국(਎җ학ӝࣿ대학교�교ࣻࢲ)�ࣻ�ੌ�ࣚ ���학ഥ૑(੐োҳ원ࢶ�ೠ국੹੗ాनোҳ원)��ഈ޹�࣠

࣠�੊�അ�(ೠন대학교�교ࣻ)���국ޙ֤ޙ ࣠�ળ�৔�(ੋୌ대학교�교ࣻ)���학ࣿ(*$$&�"JTB)

য়�ਮ�ഐ�(ࢿӐҙ대학교�교ࣻ)���국ઁഈ۱ ਋޹�ࢿ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ)���학ࣿ(ೞ҅)

ਬ�҃�ହ�(ࢿ࢖੹੗ā�ࣻࢳোҳ원)���ഥ원 ਮݺ��국�(੉ചৈ੗대학교��교ࣻ)���학ࣿ(୶҅)

ਮ࢚��ള�(ೠ국੹੗ӝࣿোҳ원�଼੐োҳ원)ࢎ���স ੉�����୍�(동국대학교�교ࣻ)���학ࣿ(ೞ҅)

੉�੤�ӏ�(ࢿ࢖੹੗ā�݃झఠ)࢑���학ো ੉�੿�원�(ࢲ਎대학교�교ࣻ)���학ഥ૑

੉�઱�ো�(੹઱࠺੹대학교�교ࣻ)���학ࣿ(୶҅) ੐ࣽ�ݒ��(ೠ국җ학ӝࣿোҳ원ࢶ�੐োҳ원)ࢎ���স

੿୍�ߑ��(୽թ대학교�교ࣻ)���학ࣿ(୶҅) ੿ࢿ��৐�(ରࣁ대ਲ਼೤ӝࣿোҳ원ࢶ�੐োҳ원)���학ࣿ(ೞ҅)

ઑੋ�ࢿ��(동국대학교�교ࣻ)���ഘࠁ ઝࢿ��ള�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)���಴ળച

૑�ఖ�ࣻ�(੹թ대학교�교ࣻ)���학ࣿ(ೞ҅) ଻�઱�ഋ�(ҟ਍대학교�교ࣻ)���੤ޖ

୭�����ਔ�(ࣼݺৈ੗대학교�교ࣻ)���학ࣿ(ೞ҅) ୭�ъࢶ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ)���41$

୭�߽�ࣻ�(ೠ국੹੗ాनোҳ원�प੢)���학ࣿ(ೞ҅) ୶࢚��ഄ�(അ대੗동ର�଼੐פݒ੷)���੿ࠁച

ഘ�ઁ�ഋ�(ೠন대학교�교ࣻ)���"*위원ഥ ഘ�୍�ഐ�(઺ঔ대학교�교ࣻ)࢑���학ো

지부장 명단

ъ��원��૑��ࠗ ъޙ��ध�(ъܷ원઱대학교�교ࣻ) ҟ઱·੹թ૑ࠗ ୭�ࣻ�ੌ�(੹թ대학교�교ࣻ)

대ҳ·҃ ࠘૑ࠗ ҕࢿ��ഐ�(҃࠘대학교�교ࣻ) 대੹·୽թ૑ࠗ ੉ޙ��ध�(ೠ국੹੗ాनোҳ원�प੢)

҃·࢑ࠗ թ·਎࢑૑ࠗ ӣ�അ�୍�(਎࢑대학교�교ࣻ) ੹��࠘��૑��ࠗ ӣ�대�ࣽ�(੹઱࠺੹대학교�교ࣻ)

ઁ��઱��૑��ࠗ Ҋࢳ��ળ�(ઁ઱대학교�교ࣻ) ୽��࠘��૑��ࠗ ୭�৔�ӏ�(ೠ국교ా대학교�교ࣻ)

ഐࢲ����૑��ࠗ ъ�ਮ�൞�(ࢳߔ대학교�교ࣻ) ࠄ������������ੌ �ୌ�("*;6대학교�교ࣻ)ੋ�ߔ

������������국޷ ୭ݺ��ળ�(భۨࢎ߅�ੋ׮) ۞�द�ই�૑�ࠗ 1SPG��&EJT�#��5&/�(/BUJPOBM�6OJWFSTJUZ�PG�4DJFODF�BOE�5FDIOPMPHZ)
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੗문ਤਗഥ

위����원����੢ ӣ�ࣻ�઺�(҃࠘대학교ݺ�৘교ࣻ)

ࠗ��위��원��੢ ӣب��അ�(국޹대학교ݺ�৘교ࣻ)

위������������원 Ҋઁ�ࢿ��(Ҋ۰대학교�교ࣻ) ҕ�ળ�૓(ࢿ࢖੹੗ҕҗ대학교�઱੐교ࣻ) ҳ�ਊࢲ��(ױ국대학교�교ࣻ)

ӣ؋��૓�(Ҋ۰대학교ݺ�৘교ࣻ) ӣࢿ��대�(ೠ국җ학ӝࣿ원ݺ�৘교ࣻ) ӣ�৔�ӂ�(Ѥ국대학교ݺ�৘교ࣻ)

ӣ�੤�൞�(োࣁ대학교ݺ�৘교ࣻ) ա�੿�ਔ�(ೠ국җ학ӝࣿ원ݺ�৘교ࣻ) �৔�ध�(ೠন대학교�교ࣻ)ޙ

(৘교ࣻݺ�대학교ࣁো)��ӏ�క߅ (৘교ࣻݺ�ೠন대학교)��ೠࢿ�߅ (৘교ࣻݺ�ҙ학교ࢎਭҵ)��૓�ৠ߅

(৘교ࣻݺ�ঐदझభࣗ)��೦�ҳ߅ �ળ�ӝ�(઺ঔ대학교�교ࣻ)ߔ �੿�਌�((੹)�җ학ӝࣿࠗ�੢ҙ)ࢲ

(৘교ࣻݺ�਎대학교ࢲ)�ݽ��ҭࢿ ਮ�ઙ�ਊ�(ೠ국ҕ학교ਭੋૐ원�੉ࢎ੢) ੉ޙ��ӝ�(োࣁ대학교ݺ�৘교ࣻ)

੉ࢸ�࢚��(ೠন대학교ݺ�৘교ࣻ) ੉�੤�ഘ�(ࢲ਎대학교ݺ�৘교ࣻ) ੉�૓�ҳ�(동국대학교ݺ�৘교ࣻ)

੉�୽�ਔ�(ࢲ਎대학교ݺ�৘교ࣻ) ੉�క�원�(Ҋ۰대학교ݺ�৘교ࣻ) ੐�ઁ�ఌ�(ೠন대학교ݺ�৘교ࣻ)

੐�ഌ�ࣼ�(੉ചৈ੗대학교�교ࣻ) ੹�국�૓�(ࢲ਎대학교ݺ�৘교ࣻ) ੹�ഘ�క�(઺ঔ대학교ݺ�৘교ࣻ)

੿�੿�ച�(ೠন대학교ݺ�৘교ࣻ) ഘ�대�ध�(োࣁ대학교�교ࣻ) ഘ�थ�ഘ�(ੋೞ대학교ݺ�৘교ࣻ)

ӝദਤਗഥ

위����원����੢ ੉�੿�਋�(઺ঔ대학교�교ࣻ)

위������������원 ӣ�઺�೴�(Ҋ۰대학교�교ࣻ) ੉�թ�ਮ�(ನ೦ҕҗ대학교�교ࣻ) ੉�ೠ�ܿ�(઺ঔ대학교�교ࣻ)

ઑࢿ��੤�(оୌ대학교�교ࣻ) ଻�ଲ�߽�(োࣁ대학교�교ࣻ)

೟ࣿোҳਤਗഥ � ೞ҅

위����원����੢ ӣ�ઙ�ৠ�(Ҋ۰대학교�교ࣻ)

ࠗ��위��원��੢ ҳࠄ��క�(ೠ국੹੗ాनোҳ원�଼੐োҳ원) ӂ�ഄ�ੋ�(઺ঔ대학교�교ࣻ) ઑࢿ��അ�(ೠন대학교�교ࣻ)

위������������원 ъࢳ��౸�(-(੹੗āޖ࢚�) Ҋ�߽�୍�(҅ݺ대학교�교ࣻ) ӂ�ҳۅ��(ઑࢶ대학교�교ࣻ)

ӂ�ӝܕ��(ࠗ҃대학교�교ࣻ) ӣ�҃�ো�(ઁ઱대학교�교ࣻ) ӣ޹��ӏ�(-(੉֢ఫāޖ࢚��োҳࣗ੢)

ӣ�ࣻ�ো�(동국대학교�교ࣻ) ӣ�ਊ�ӂ�(Ѥন대학교�교ࣻ) ӣ�઺�೴�(Ҋ۰대학교�교ࣻ)

ӣ�ഋ�ఌ�(ഘ੊대학교�교ࣻ) �����ਊ�(ःप대학교�교ࣻ)ޙ �਌�(ъܷ원઱대학교�교ࣻ)ࢿ�߅

਋޹�ࢿ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ) ੉�थ�ഐ�(ೠߒ대학교�교ࣻ) ੉�ઙ�ഐ�(ःप대학교�교ࣻ)

੉�����୍�(동국대학교�교ࣻ) ੉�ഋ޹��(Ҋ۰대학교�교ࣻ) ੿ࢿ��৐�(ରࣁ대ਲ਼೤ӝࣿোҳ원ࢶ�੐োҳ원)

૑�ఖ�ࣻ�(੹թ대학교�교ࣻ) ୭ޖ��ೠ�(҃࠘대학교�교ࣻ) ୭�߽�ࣻ�(ೠ국੹੗ాनোҳ원�प੢)

୭�����ਔ�(ࣼݺৈ੗대학교�교ࣻ) ೠ޹�࢚��(ࣽୌೱ대학교�교ࣻ) (대학교�교ࣻࣁো)�ࢼ�ߧ�ೣ

೟ࣿোҳਤਗഥ � ୶҅

위����원����੢ ֢�원�਋�(োࣁ대학교�교ࣻ)

위������������원 Ҋ�ೠ�঴�(Ҋ۰대학교�교ࣻ) Ҙ�ࣻ�৔�(ೠߒ대학교�교ࣻ) Ҙ�૓�క�(Ҋ۰대학교�교ࣻ)

ӂ�ઙ�원�(ೠ국࢑সӝࣿद೷원�଼੐োҳ원) ӣ�૓�৔�(ҟ਍대학교�교ࣻ) ӣ�ഋ�ఌ�(ഘ੊대학교�교ࣻ)

�അ�୍�(ೠ국੹੗ాनোҳ원�଼੐োҳ원)ߓ �ӏ�(Ҋ۰대학교�교ࣻ)ࢿ�ࢲ ন�ળࢿ��(োࣁ대학교�교ࣻ)

ਮݺ��국�(੉ചৈ੗대학교��교ࣻ) ੉�઱�ো�(੹઱࠺੹대학교�교ࣻ) ੿୍�ߑ��(୽թ대학교�교ࣻ)

଻�৔�୍�(োࣁ대학교�교ࣻ) ೠ�৔ࢶ��(ࠗ҃대학교�교ࣻ)

논문ಞ૘ਤਗഥ

위����원����੢ न�য়�ࣽ�(ःप대학교�교ࣻ)

위������������원 ъݺ��Ҍ�(ೠ국교ా대학교�교ࣻ) ҳࢳ�޹��(ੋୌ대학교�교ࣻ) ӂ�ઙ�원�(ೠ국࢑সӝࣿद೷원�଼੐োҳ원)

ӣ�߽ࢲ��(ഘ੊대학교�교ࣻ) ӣࢶ��ਊ�(Ѥ국대학교�교ࣻ) ӣࢶ��ਊ�(Ѥ국대학교�교ࣻ)

ӣ�ࣗ�৔�(ࢿӐҙ대학교�교ࣻ) ӣ�৔ࢶ�(대ܿ대학교�교ࣻ) �਌�(ъܷ원઱대학교�교ࣻ)ࢿ�߅

(Ҋ۰대학교�교ࣻ)�ࢶ��ઙ߅ (਎җ학ӝࣿ대학교�교ࣻࢲ)�ࣻ�ੌ�ࣚ ࣠�੊�അ�(ೠন대학교�교ࣻ)

ब�੿�ো�(ъթ대학교�교ࣻ) ਬ�동�ള�(ࢿ࢖ઙ೤ӝࣿ원ࢎ߅�) ੉�ਮ�ҳ�(ҟ਍대학교�교ࣻ)

੉�ઙ�ഐ�(ःप대학교�교ࣻ) ੉�റ�૓�(ೠࢿ대학교�교ࣻ) ୭�ъࢶ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ)

ೠ�క�൞�(ࢿӐҙ대학교�교ࣻ) ഘ୍�޹��(ःप대학교�교ࣻ)

Ҵઁ협۱ਤਗഥ

위����원����੢ ଻�৔�୍�(োࣁ대학교�교ࣻ)

위������������원 ӂ�ҳ؋��(ъ원대학교�교ࣻ) ӣ�઱ࢿ��(ೠߒ대학교�교ࣻ) য়�ਮ�ഐ�(ࢿӐҙ대학교�교ࣻ)

੉�थ�ই�(োࣁ대학교�교ࣻ) ੢�੊�ળ�(҃൞대학교�교ࣻ)

위원회 명단



ਤਗഥز೟ো협࢑
위����원����੢ ੉�ъ�ਮ�(ࢿӐҙ대학교��교ࣻ)

ࠗ��위��원��੢ ӣ�ઙࢶ��(ഘ੊대학교�교ࣻ) ୭�߽�ഐ�(ೠ국੹੗ӝࣿোҳ원ࠗࠄ�੢)

위������������원 ъ�ਊࢿ��(৬੉ૉ֊ā�대಴੉ࢎ) ӣ࢚��ള�(ೠۄ대학교�교ࣻ) ӣ�੊�੤�(ೠ국җ학ӝࣿোҳ원ࢎ߅�)

թ࢚��ળ�(޷ࣁ౵੉ޖ࢚�࠳) (ࢎ�대಴੉ࢎೊܻয়)��ળ�ഐߔ �৔�ഐ�(ҟ਍대학교�교ࣻ)ࢲ

(੢ܛ੹੗ā�Ӓ)-)��ઙ�ৌࢲ ࣚ�ӝ�਌�(국оࠁউӝࣿোҳࣗ�଼੐োҳ원) উ�ഐ�Ӑ�(ೠ국੹੗ాनোҳ원�प੢)

ਬࢶ��਋�(4,ೞ੉ץझā�౱੢) ੉�थ�ജ�(413*�प੢) ੉�੤�ӏ�(ࢿ࢖੹੗ā�݃झఠ)

੉�ઙ޹��(4,భۨ௓ā�원੢) ੹�ઙ�਌�(Ѥ국대학교�교ࣻ) ੿�ੌ�ӂ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)

୭�ਮࢳ��(ೠߒ대학교�োҳ위원) ഘ�୍�ഐ�(઺ঔ대학교�교ࣻ)

ഥਗҙܻਤਗഥ
위����원����੢ ӣ�ਊ�न�(Ҋ۰대학교�교ࣻ) ӣ�����ਮ�(ࢲ਎द݀대학교�교ࣻ)

위������������원 ӣࢶ��਌�(Ҋ۰대학교�교ࣻ) ӣ�ਊ�క�(҃࠘대학교�ઑ교ࣻ) ӣ�����ഄ�(ࢲ਎द݀대학교�교ࣻ)

(대학교�교ࣻ޹국)��ध҃�޹ (਎द݀대학교�교ࣻࢲ)��동�਌߅ য়�੿�ള�(ࢿ࢖੹੗ā�݃झఠ)

ਬ�҃�ହ�(ࢿ࢖੹੗ā�ࣻࢳোҳ원) ੉࢚��ള�(āਝ੉࠳ೖই�대಴੉ࢎ)

ഥ૑ಞ૘ਤਗഥ
위����원����੢ (਎대학교��교ࣻࢲ)��਋�҃ࢶ

위������������원 ӣࢶ�ݺ��(ೠࢿ대학교�교ࣻ) ӣ�৔�૓�(ೠ국࢑ࢤӝࣿোҳ원ࢎ߅�) ӣ�ഋ�૓�(ੋೞ대학교�교ࣻ)

(대학교�교ࣻ޹국)��ध҃�޹ (੐ࢶ�ೠ국੹੗ాनোҳ원)��ഈ޹�࣠ ੉؋��૓�(੹࠘대학교�교ࣻ)

੉�੿�원�(ࢲ਎대학교�교ࣻ) ੉�����୍�(동국대학교�교ࣻ) ੿�਷ࢿ��(ഘ੊대학교�교ࣻ)

ઑࢿ��੤�(оୌ대학교�교ࣻ) ട�ബࢳ��(оୌ대학교�교ࣻ)

সਤਗഥࢎ
위����원����੢ ੿�૓�Ҍ�(઺ঔ대학교��교ࣻ) ъ�ઁ�원�(੉ചৈ੗대학교��교ࣻ) ӣ�੊�Ӑ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)

�ହ�ഐ�(ೠ국җ학ӝࣿ원�교ࣻ)ࢲ ਬ�ଲࣁ��(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢) �ӏ�(ೠ국җ학ӝࣿ원�교ࣻ)޹�ઁ

ઑࢿ��അ�(ೠন대학교�교ࣻ)

위������������원 ъ�동�਋�(ഘ੊대학교�교ࣻ) ӂ�ઙ�ӝ�(ೠ국੹੗ాनোҳ원�োҳ੹ޙ위원) ӂ�క�ࣻ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)

ӣࢿ��૓�(6/*45�교ࣻ) ӣ�઱�৐�(ࣼݺৈ੗대학교�교ࣻ) ӣ�઺�೴�(Ҋ۰대학교�교ࣻ)

উ�ҟ�ഐ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢) উ�ഐ�Ӑ�(ೠ국੹੗ాनোҳ원�प੢) ਮ࢚��ള�(ೠ국੹੗ӝࣿোҳ원�଼੐োҳ원)

੉�թ�ਮ�(ನ೦ҕҗ대학교�교ࣻ) ੐ࣽ�ݒ��(ೠ국җ학ӝࣿোҳ원ࢶ�੐োҳ원) ೲ�੤ف��(ೠ국੹੗ాनোҳ원�଼੐োҳ원)

അ�ਬ�૓�(%(*45�଼੐োҳ원)

Үਭোҳਤਗഥ
위����원����੢ ߸�대ࢳ��(ࢿ࢖੹੗ā�݃झఠ) ъޙ��ध�(ъܷ원઱대학교�교ࣻ)

위������������원 ъݺ��Ҍ�(ೠ국교ా대학교�교ࣻ) ӣ�����ള�(ੋୌ대학교�교ࣻ) ӣ�૑�ള�(੉ചৈ੗대학교�교ࣻ)

동ࣻ�ࢿ��(ਊੋ৘ࣿҗ학대학교�교ࣻ) �৔�਋�(5&-�ӝࣿ୨Қ)߅ ߸�৔�੤�(6/*45�교ࣻ)

ਮ�ઙ�ਮ�(ā�౵ف�대಴੉ࢎ) ੉�৔�ఖ�("4.-�੹ޖ) ੉�റ�૓�(ೠࢿ대학교�교ࣻ)

ഘࠁਤਗഥ
위����원����੢ ъࢳ��઱�(ࢲъ대학교�교ࣻ)

위������������원 ӣ�ࣗ�৔�(ࢿӐҙ대학교�교ࣻ) ӣ�৔�૓�(ೠ국೦ҕ대학교�교ࣻ) ӣ�ਊࢳ��(ࢿӐҙ대학교�교ࣻ)

ӣ�૓�ӏ�(Ҋ۰대학교�교ࣻ) ӣ�ഋ�૓�(ੋೞ대학교�교ࣻ) (대학교�교ࣻ޹국)��ध҃�޹

੉�ҳ�ࣽ�(౵੉մ׏࣍झ�ࠗ국੢) ੉�ਮ�ध�(6/*45�교ࣻ) ੉�଻�਷�(ੋೞ대학교�교ࣻ)

ઑੋ�ࢿ��(동국대학교�교ࣻ) ഘࢿ��৮�(ࢲъ대학교�교ࣻ) ട�૓�৔�(ೠ국೦ҕ대학교�교ࣻ)

಴ળചਤਗഥ
위����원����੢ ো�ӏࠉ��(ೠ국੗동ରোҳ원�౱੢)

ࠗ��위��원��੢ ର�୍�ਔ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)

위������������원 ӂ�ӝ�원�(ࢿӐҙ대학교�교ࣻ) ӣࢿ��동�(ࢲ਎җ학ӝࣿ대학교�교ࣻ) ӣ�원�ઙ�(ೠ국੹੗ాनোҳ원�प੢)

�ળ�ഐ�(оୌ대학교�교ࣻ)ߓ ੉࢚��Ӕ�(ࢿӐҙ대학교�교ࣻ) ੿�교�ੌ�(ೠ국੹੗ాनোҳ원�଼੐োҳ원)

ઝࢿ��ള�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)

੿ࠁചਤਗഥ
위����원����੢ ӂ�ҳ؋��(ъ원대학교�교ࣻ)

위������������원 Ҋ�थ�ള�(ҟ਍대학교�교ࣻ) թ�ӝ�ହ�(동국대학교�교ࣻ) (ъ원대학교�교ࣻ)�ࢿ��ળߓ

(োҳ원ࢳ੹੗ā�ࣻࢿ࢖)�ࢶ��૑ߔ ੐�동�ҳ�(੹թ대학교�ࠗ교ࣻ) ઑ�അ�ઙ�(ъ원대학교�교ࣻ)

ର�ഄ�ӏ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ) ୶࢚��ഄ�(അ대੗동ର�଼੐פݒ੷) ೠ�੿�ജ�(୽թ대학교�교ࣻ)
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"*ਤਗഥ

위����원����੢ ӣ�৔޹��(ࢲ਎대학교��교ࣻ)

위������������원 ӂ�ળࢳ��(઺ঔ대학교�교ࣻ) ӣࢿ��਋�(ࢲ਎대학교��교ࣻ) ӣ�ਬ�୍�(-(�"*োҳ원�ࠗޙ੢)

(5�ࣗ੢,)�޹�ࣽ�ߓ উ୍�࢚��(ೠ국җ학ӝࣿোҳ원�଼੐োҳ원) ੢ࢿ��਌�(஠஠য়ܻ࠽ݽ౭ޖ࢚�)

੹ࣁ��৔�(ࢲ਎대학교��교ࣻ) ೞ�੿�਋�(֎੉ߡ�"*োҳࣗ੢) ഘ�߽�਋�(઺ঔ대학교�교ࣻ)

ഘ�ઁ�ഋ�(ೠন대학교�교ࣻ)

૑ࠗ׼׸ਤਗഥ

위����원����੢ ੉�थ�ഐ�(ೠߒ대학교�교ࣻ)

위������������원 ъޙ��ध�(ъܷ원઱대학교�교ࣻ) ъ�ਮ�൞�(ࢳߔ대학교�교ࣻ) ҕࢿ��ഐ�(҃࠘대학교�교ࣻ)

ӣ�대�ࣽ�(੹઱࠺੹대학교�교ࣻ) ӣ�അ�୍�(਎࢑대학교�교ࣻ) ੉ޙ��ध�(ೠ국੹੗ాनোҳ원�प੢)

Ҋࢳ��ળ(�ઁ઱대학교�교ࣻ) ୭�ࣻ�ੌ�(੹թ대학교�교ࣻ) ୭�৔�ӏ�(ೠ국교ా대학교�교ࣻ)

Ѣҙܻਤਗഥࢶ

위����원����੢ ੉�੤�ഘ�(ࢲ਎대학교ݺ�৘교ࣻ)

위������������원 ӂ�ഄ�ੋ�(઺ঔ대학교�교ࣻ) ӣࢿ��਋�(ࢲ਎대학교�교ࣻ) ӣ�ਊ�न�(Ҋ۰대학교�교ࣻ)

ӣ�����അ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ) ੉�੿�਋�(઺ঔ대학교�교ࣻ) ੹ࣁ��৔�(ࢲ਎대학교�교ࣻ)

ನ상ਤਗഥ

위����원����੢ �ળ�ӝ�(઺ঔ대학교�교ࣻ)ߔ

위������������원 ӣ�ઙ�ৠ�(Ҋ۰대학교�교ࣻ) ֢�원�਋�(োࣁ대학교�교ࣻ) ੉�੿�਋�(઺ঔ대학교�교ࣻ)

੉�ઙ�ഐ�(ࢲ਎대학교�교ࣻ) ੉�ഄ�੤�(ࢲ਎대학교�교ࣻ)

위원߂��рࢎѿ੐ ੹ࣁ��৔�(ࢲ਎대학교�교ࣻ)

੤੿ਤਗഥ

위����원����੢ (਎대학교�교ࣻࢲ)��थ�਋ࢲ

위������������원 ҳ�ਊࢲ��(ױ국대학교�교ࣻ) ӣ�����അ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ) (৘ഥ੢ݺ)��ೠࢿ�߅

(ࢎऱੋభۨ௓�대಴੉(઱))��৔�ӝ߅ 원�ઁ�ഋ�(ب௡ੌ۩౟ۿ௏ܻইā�대಴੉ࢎ) ੉�ਮ�ઙ�((੹)�ā%#ೞ੉ఫ�ࠗࢎ੢)

੉�ഄ�੤�(ࢲ਎대학교�교ࣻ) ੋ�஖�ഐ�(ݺࣁ대학교�교ࣻ) ഘ�대�ध�(োࣁ대학교�교ࣻ)

ਤਗഥࢎੋ

위����원����੢ (਎대학교�교ࣻࢲ)��थ�਋ࢲ

위������������원 ӣࢿ��਋�(ࢲ਎대학교�교ࣻ) ӣ�૑�ള�(੉ചৈ੗대학교�교ࣻ) ӣ�����അ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)

੉�ഄ�੤�(ࢲ਎대학교�교ࣻ)

+454 ಞ૘ਤਗഥ

위����원����੢ ӣ�੤�ળ�(ࢲ਎대학교�교ࣻ)

위������������원 ъࢳ��ഋ�(ನ೦ҕҗ대학교�교ࣻ) ъ�ੋ�݅�(҃࠘대학교�교ࣻ) ӂ�ഄ�ੋ�(઺ঔ대학교�교ࣻ)

ӣߧ�࢚��(ࢲ਎대학교�교ࣻ) ӣ�ࣗ�৔�(ࢿӐҙ대학교�교ࣻ) ӣ�੤�ળ�(ࢲ਎대학교�교ࣻ)

ӣ�઱ࢿ��(ೠߒ대학교�교ࣻ) ӣ�૑�ള�(੉ചৈ੗대학교�교ࣻ) ӣ�ഋ�ఌ�(ഘ੊대학교�교ࣻ)

թ�ੌ�ҳ�(ࠗ࢑대학교�교ࣻ) �थ�ఌ�(ೠ국җ학ӝࣿ원�교ࣻ)ܨ (대학교�교ࣻ޹국)��ध҃�޹

(੉ചৈ੗대학교�교ࣻ)�޹�ࢿ�߅ �઱�(ೠন대학교�교ࣻ)ࢿ�߅ �ҟ�അ�(઺ঔ대학교�교ࣻ)ߔ

न୍�޹��(ೠ국җ학ӝࣿ원�교ࣻ) न�ହ�ജ�(ࢿӐҙ대학교�교ࣻ) য়�੿�਋�(োࣁ대학교�교ࣻ)

੉�о�원�(୽թ대학교�교ࣻ) ੉�ъ�ਮ�(ࢿӐҙ대학교�교ࣻ) ੢�ഐ�원�(ࢲ਎대학교�교ࣻ)

੿�੤�҃�(ೠন대학교�교ࣻ) ઑࢿ��੤�(оୌ대학교�교ࣻ) ઑ�ੌ�ജ�(ݺ૑대학교�교ࣻ)

ର�ഐ�৔�(ഘ੊대학교�교ࣻ) ୭�਋�৔�(ࢲ਎대학교�교ࣻ)

41$ਤਗഥ

위����원����੢ ब�동�ӏ�(ҟ਍대학교�교ࣻ)

위������������원 ъࢳ��઱�(ࢲъ대학교�교ࣻ) ӣ�৔޹��(ഘ੊대학교�교ࣻ) ӣ�원�ળ�(Ѥ국대학교�교ࣻ)

ӣ�੤�Ҍ�(ೠ국೦ҕ대학교�교ࣻ) ӣ�ઙ�ৠ�(Ҋ۰대학교�교ࣻ) (ҟ਍대학교�교ࣻ)�ࣻ�୍�߅

�৔�ഐ�(ҟ਍대학교�교ࣻ)ࢲ ਬ�নݽ��(ࢲъ대학교�교ࣻ) ੉�଻�਷�(ੋೞ대학교�교ࣻ)

੿�थ�원�(동국대학교�교ࣻ) ୭�ъࢶ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ) ട�원�ળ�(ই઱대학교�교ࣻ)

ട�ੋ�୍�(ъ원대학교�교ࣻ)



ాनࣗࢎ੉য౭
ഥ������������੢ ਬݺ��ध�(ःप대학교�교ࣻ)
ࠗ����ഥ����੢ ೲ�����ળ�(Ҋ۰대학교�교ࣻ) ੉�੿�਋�(઺ঔ대학교�교ࣻ) ਮࢳ��അ�(ױ국대학교�교ࣻ)

ӣ�੤�അ�(ই઱대학교�교ࣻ) ӣࢶ��ਊ�(Ѥ국대학교�교ࣻ) ӣ�૓�৔�(ҟ਍대학교�교ࣻ)
ӣ�����ള�(ੋୌ대학교�교ࣻ) ਬݺ��ध�(ःप대학교�교ࣻ) য়�੿�Ӕ�(ā"5/4�대಴੉ࢎ)
୭�ୌ�원�(ױ국대학교�교ࣻ)

хࢎ������������ ੉�੤�૓�(ःप대학교�교ࣻ) ੉�൜�֢�(ҟ઱җ학ӝࣿ원�교ࣻ)
ഈ동ࠗഥ੢ ӣ�߽�թ�(ী੉झప௼֥۽૑�োҳࣗ੢) ӣ�ো�਷�(ā؍۽࠳�대಴੉ࢎ) ӣ�৔�ೠ�(ःप대학교�교ࣻ)

ӣ�ਊࢳ��((઱)׹झ�대಴੉ࢎ) ӣ�ੋ�҃�(-(੹੗āޖ࢚�) (੄੢ࠗࢳझഈഥ�ࣻ࠺ࢲѐੋҕр(ࢎ))�ޙ��थܨ
(ࢎā-*$5�대಴੉)�ࢳ��ਊ߅ �थ�ଲ�(ೠ국੹੗ాनোҳ원�ࠗ੢)ߑ ো�୍�൙�(-(భۨ௓ޖ࢚�)
੉�थ�ഐ�(āೞ੉ѱੋ�ࠗࢎ੢) ੉�੤�ള�(ਬ੿दझమā�대಴੉ࢎ) ੿�૓ࢼ��(੉֢৬੉যܻझ�ࠗࢎ੢)
੿�അ�ӏ�(ೠ국੹੗ాनোҳ원�ࠗ੢)

੉ࢎ������������ ӣ�ҟ�ࣽ�(োࣁ대학교�교ࣻ) ӣࢿ��ള�(ೠ국੹੗ాनোҳ원ࢎ߅�) ӣ�੿�ഐ�(੉ചৈ੗대학교�교ࣻ)
֢�ਮࢼ��(ೠ국੹੗ాनোҳ원ࢎ߅�) (국대학교�교ࣻױ)�ੌ�ࢿ�ߑ �೴�(ःप대학교�교ࣻ)୍�ࢲ
(ъ대학교�교ࣻࢲ)��원�૓ࢿ न�য়�ࣽ�(ःप대학교�교ࣻ) न�ਃ�উ�(ःप대학교�교ࣻ)
ਮ�ઙ�ഐ�(ೠ국೦ҕ대학교�교ࣻ) ਮ�૑�ള�(ࢲ਎җ학ӝࣿ대학교�교ࣻ) ੉�ઙ�ഐ�(ःप대학교�교ࣻ)
੉�੤�ള�(동국대학교�교ࣻ) ੉�ഐ�҃�(ഘ੊대학교�교ࣻ) ੐�ઙ�క�(ഘ੊대학교�교ࣻ)
੢�߽�ࣻ�(੉֢߰ܨ֎౟ਖझ�ࠗࢎ੢) ઑࢿ��അ�(ೠন대학교�교ࣻ) ઑ�ੋ�ഐ�(ী੉झప௼֥۽૑ࢎ߅�)
୭�૓�ध�(ೠন대학교�교ࣻ) ೲࢲ��원�(ഘ੊대학교�교ࣻ)

োҳഥ위원੢ ੢ࢳ��ഐ�(Ѥ국대학교�교ࣻ)���ాन ਮ޹�࢚��(국޹대학교�교ࣻ)ې޷���૑מഋ֎౟ਕ௼
ઑ�୸�ध�(ೠ국೦ҕ대학교�교ࣻ)���݃੉௼۽౵߂��੹౵੹౵ ੉�୍�ӝ�(ই઱대학교�교ࣻ)���*54
ӣ�ъ�਌�(҃࠘대학교�교ࣻ)���ҵࢎ੹੗ ೲ�੤ف��(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)�1ࢶޖ���"/�#"/

рࢎ������������ ӣ�઺�೴�(Ҋ۰대학교�교ࣻ)

੉য౭ࢎ୓ࣗب߈
ഥ������������੢ ӣ�૓࢚��(҃൞대학교�교ࣻ)
੗ޙ����위��원 ҕ�ળ�૓�(ࢿ࢖੹੗ҕҗ대학교�교ࣻ) ӂ�য়�҃�(ೠন대학교�교ࣻ) ӣ�৔�ജ�(ನ೦ҕҗ대학교�교ࣻ)

ӣ�੤ࢳ��(োࣁ대학교�교ࣻ) ӣ�൞ࢳ��(୒઱대학교�교ࣻ) �ഘ�ળ�(ನ೦ҕҗ대학교�교ࣻ)߅
ള�(ই઱대학교�교ࣻ)ݺ਋ࢶ (௑�대಴޷ࣁā-9)��੊ࠁ�ࣚ न�ਮ�थ�(ࣗ߈�੹੐ഥ੢)
न�അ�୍�(ೠন대학교�교ࣻ) ਋�թࢿ��(ࣗ߈�੹੐ഥ੢) ੉�थ�ള�(ࢲъ대학교�교ࣻ)
੐�न�ੌ�(҃ࢲ대학교�교ࣻ) ੐�ഋ�ӏ�(ࣗ߈�੹੐ഥ੢) ੢ࢿ��૓�(ࢿ࢖੹੗ā�ࠗࢎ੢)
੹�৔�അ�(4ࢿ࢖%*ā�ࠗഥ੢) ੿�োݽ��(҃൞대학교�교ࣻ) ੿�೦�Ӕ�(੹࠘대학교�교ࣻ)
੿�೧�ࣻ�(4ZOPQTZTࢎ�੢) ઑ�҃�ࣽ�(ೠ국৻국য대학교�교ࣻ) ઑࠂ�࢚��(਎࢑대학교�교ࣻ)
ઑ�઺�ൃ�(ੋୌ대학교�교ࣻ) ୭�ӝ�৔�(ࢲ਎대학교�교ࣻ) ୭�थ�ઙ�(-(੹੗ā�ࠗࢎ੢)
ೲ�����৏�(पܻ௑݃੉ఠझ�대಴੉ࢎ)

хࢎ������������ ੉�ъ�ਮ�(ࢿӐҙ대학교�교ࣻ) ੉�ҟ�৐�(҃ࢲ대학교�교ࣻ)
ࠗ����ഥ����੢ ӣ�동�ӏ�(ೠন대학교�교ࣻ) উ�ӝ�അ�(ೠ국ب߈୓࢑সഈഥ�੹ޖ) ੉�ೠ�ഐ�(ੋೞ대학교�교ࣻ)

੉�൞؋��(୽թ대학교�교ࣻ) ୭�઺�ഐ�(ࢲ਎द݀대학교�교ࣻ)
୨ޖ����੉ࢎ�� Ҋ�ഋ�ഐ�(୽թ대학교�교ࣻ) ӣ�૑�ള�(੉ചৈ੗대학교�교ࣻ) (਎대학교�교ࣻࢲ)�ࢳ��അܨ

(Ҋ۰대학교�교ࣻ)�ࢶ��ઙ߅ ਮ�ଲ�ഐ�(ࢿ࢖੹੗ā�݃झఠ) ട࢚��ળ�(ࢿ࢖੹੗�ࠗࢎ੢)
편��집��੉ࢎ�� ֢�੿�૓�(ೠন대학교�교ࣻ) ਬ�ହ�ध�(ࢿ࢖੹੗ā�ࠗࢎ੢) ઑࢿ��੤�(оୌ대학교�교ࣻ)

ೠ�క�൞�(ࢿӐҙ대학교�교ࣻ)
학��ࣿ��੉ࢎ�� ъ�૓�ҳ�(ੋೞ대학교�교ࣻ) ӣ�୍�਋�(Ҋ۰대학교�교ࣻ) (ъ대학교�교ࣻࢲ)��૓�਌ߧ

߸�৔�੤�(6/*45�교ࣻ) �ӏ�(동국대학교�교ࣻ)޹�࣠ ੉�߽�ള�(ನ೦ҕҗ대학교�교ࣻ)
੉�थ�ഐ�(ೠߒ대학교�교ࣻ) ੉�ഄ�੤�(ࢲ਎대학교�교ࣻ) ੉�൞؋��(୽թ대학교�교ࣻ)
ੋ�஖�ഐ�(ݺࣁ대학교�교ࣻ) ੿�૓�Ӑ�(੹࠘대학교�교ࣻ) ର�ഐ�৔�(ഘ੊대학교�교ࣻ)
୭�਋�৔�(োࣁ대학교�교ࣻ) ୭�ହ�ജ�(ೠন대학교�교ࣻ)

ࢎ����স��੉ࢎ ъ�਍�߽�(ࢿ࢖੹੗ā�݃झఠ) ҕࢶ�ߓ��(ࢿӐҙ대학교�교ࣻ) ҕ�੿�ఖ�(ࢿӐҙ대학교�교ࣻ)
ӣ�동�ࣽ�(ೠ국੹੗ӝࣿোҳ원�1%) ӣ�ࣗ�৔�(ࢿӐҙ대학교�교ࣻ) ӣ�द�ഐ�(োࣁ대학교�교ࣻ)
ӣ�ਊࢳ��(ࢿӐҙ대학교�교ࣻ) ӣ�원�ઙ�(ೠ국੹੗ాनোҳ원�प੢) ӣ�ઙࢶ��(ഘ੊대학교�교ࣻ)
�ҟ�അ�(઺ঔ대학교�교ࣻ)ߔ ߸�대ࢳ��(ࢿ࢖੹੗ā�݃झఠ) ࣚ�교޹��(ࢿ࢖੹੗ā�݃झఠ)
࣠�ਊ�ഐ�(ࢿ࢖੹੗ā�੹ޖ) ষ�բ�ਔ�(ೠ국੹੗ాनোҳ원�োҳ위원) য়�੿�਋�(োࣁ대학교�교ࣻ)
੉�ъ�ਮ�(ࢿӐҙ대학교�교ࣻ) ઑ�క�ઁ�(ࢿ࢖੹੗ā�Ҋޙ) ୭�ӏݺ��(ࢲ਎대학교�교ࣻ)
୭�߽�ഐ�(ೠ국੹੗ӝࣿোҳ원ࠗࠄ�੢) ୭�ਮ�҃�(Ҋ۰대학교�교ࣻ) ୭�ળ�ܿ�(҃࠘대학교�교ࣻ)

੤ޖ����੉ࢎ�� ӂ�ӝ�원�(ࢿӐҙ대학교�교ࣻ) ੉ࣻ�ࢿ��(ःप대학교�교ࣻ)
ࢎ����학��੉࢑ ӣ�҃�ࣻ�(֏झ౟஝�대಴) ӣ�동�അ�(*$5,āࢎ�੢) ӣࠁ��਷�(ۄৡఫࢎ�੢)

ӣ�ળࢳ��("%ࢎ�5੢) ա�ળ�ഐ�(ā-9޷ࣁ௑�੹ޖ) ࣚ�੤�୍�(যب߈࠳ࠁ୓�ࠗࢎ੢)
࣠�క�ള�(ോੋझࢎ�੢) न�ਊࢳ��(ா੉؍झ௏ܻইࢎ�੢) ੉ب��৔�(২షۨੋࢎ�੢)
੉�ਮ�ઙ�(동ࠗೞ੉ఫ�ࠗࢎ੢) ੉�੢�ӏ�(భۨ஝झ�대಴)

ഥ��원��੉ࢎ�� ֢�원�਋�(োࣁ대학교�교ࣻ) �����ਊ�(ःप대학교�교ࣻ)ޙ
োҳഥ위원੢ ӣ�ഋ�ఌ�(ഘ੊대학교�교ࣻ)ب߈���୓ࣗ੗߂��੤ܐ ӣੋ�࢚��(ই઱대학교�교ࣻ)���ҟ౵߂��ন੗੹੗ҕ학

҅ࢸ$�����ਊ�(ःप대학교�교ࣻ)���4Pޙ ӣ�৔�૓�(ೠ국೦ҕ대학교�교ࣻ)���3'집੸ഥ۽
੿�원�৔�((઱)కࢿীझূ੉�ࠗࠗࠄ੢)���1$#�1BDLBHF ӣ�੊�Ӑ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)���੿ࠁࠁউदझమ
੢�੊�ળ�(҃൞대학교�교ࣻ)���ղب߈�ࢶࢎߑ୓ࣗ�߂�҅ࢸ�੗ ӣ�ೠ�ҳ�(ࢿ࢖੹੗ҕҗ대학교�교ࣻ)���&4%�&04���-BUDIVQ
֢�원�਋�(োࣁ대학교�교ࣻ)���ੋܻݽݫ��ஹೊ౴

ഈ��동��위��원 ъݺ��Ҍ�(ೠ국교ా대학교�교ࣻ) ъࢳ��ഋ�(ನ೦ҕҗ대학교�교ࣻ) ӂ�৔�ࣻ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)
ӣ�ࣻ�ো�(동국대학교�교ࣻ) ӣ�৔޹��(ഘ੊대학교�교ࣻ) ӣ�੤�਌�(,*45�Ӓܛ੢)
ӣ�����അ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ) �઱�(ःप대학교�교ࣻ)ࢿ�ܨ �੿�(Ѥ국대학교�교ࣻ)ࢿ�߅
࣠�ળ�৔�(ੋୌ대학교�교ࣻ) ন�ળࢿ��(োࣁ대학교�교ࣻ) য়�ਮ�ഐ�(ࢿӐҙ대학교�교ࣻ)
ਮݺ��국�(੉ചৈ੗대학교�교ࣻ) ੉�৔�઱�(ನ೦ҕҗ대학교�교ࣻ) ੉�਋�઱�(઺ঔ대학교�교ࣻ)
੉�ਮݺ��(ࢿӐҙ대학교�교ࣻ) ੉�ഋ޹��(Ҋ۰대학교�교ࣻ) ੹�동ࢳ��(ࢲ਎대학교�교ࣻ)
੹ࢿ��ള�(ࢿ࢖੹੗ޖ࢚�) ੿҃�ޖ��(ࢎ�,4ೖৡ׼׸��(੐원)) ੿�ਮ�ഐ�(ೠ국೦ҕ대학교�교ࣻ)
�ӏ�(ೠ국җ학ӝࣿ원�교ࣻ)޹�ઁ ୶ࢿ�޹��(ೠন대학교�교ࣻ) ଻�ഋ�ੌ�(Ѥ국대학교�교ࣻ)

Society 명단
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୭�੤�ഄ�(ೠ국җ학ӝࣿ원�교ࣻ) ୭�੤�ഄ�(ࢿӐҙ대학교�교ࣻ) ೠ�੿�ജ�(୽թ대학교�교ࣻ)
ട�క�ഐ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)

ஹೊఠࣗࢎ੉য౭
ഥ������������੢ ടࢿ��਍�(оୌ대학교�교ࣻ)
��৘��ഥ��੢ݺ न�ੋ�୍�(ױ국대학교ݺ�৘교ࣻ) (৘교ࣻݺ�국대학교ױ)��੿ੋ�߅ (ೠ국교ా대학교�교ࣻ)�ݺ��୸߅

ӣ�ഋ�઺�(Ҋ۰대학교�교ࣻ) ഘ�ਬ�ध�(࢚૑대학교�교ࣻ) ೲ�����৔�(झ݃౟੄ܐӝӝ࢑স૓൜੤ࠗ�ױ੉ࢎ੢)
উ�߽�ҳ�(ഘ੊대학교�교ࣻ) ੉�ӏ�대�(ҕ઱대학교�교ࣻ) উ�അ�ध�(동ݺ대학교�교ࣻ)
ӣ�थ�ୌ�(ೠࢿ대학교�교ࣻ) ъޙ��ध�(ъܷ원઱대학교�교ࣻ) ੿�ਊ�ӏ�(ਸ૑대학교�교ࣻ)

੗ޙ����위��원 ੿�교�ੌ�(ೠ국੹੗ాनোҳ원�଼੐) թ࢚��৐�(국ઁ대학교�교ࣻ)
хࢎ������������ ߸�৔�੤�(6/*45�교ࣻ) ੉�റ�૓�(ೠࢿ대학교�교ࣻ)
ࠗ����ഥ����੢ (대학교�교ࣻ޹국)��അࣻ�߅ ӣب��അ�(ઁ઱대학교�교ࣻ) ਮ�਷�ળ�(҃ੌ대학교�교ࣻ)

୭�ਊ�ࣻ�(नೠ대학교�교ࣻ) ӂ�ഐ�ৌ�(ъ원대학교�교ࣻ) ઑ޹��ഐ�(Ҋ۰대학교�교ࣻ)
ब�੿�ো�(ъթ대학교�교ࣻ)

ഈ동ࠗഥ੢ ъ࢚��਌�(ݺ࢚대학교�교ࣻ) �਌�(ъܷ원઱대학교�교ࣻ)ࢿ�߅ ӣ�߽ࢲ��(ഘ੊대학교�교ࣻ)
ӣ�৔�학�(࢑সӝࣿಣоҙܻ원ࠗࠄ�੢) ਋�਍�ఖ�(ೠ국җ학ӝࣿ원�교ࣻ) ૓�����ള�(҃ӝ대학교�ѿ੐교ࣻ)
੉�ӝ�৔�(ੋୌ대학교�교ࣻ) ട�ੋ�੿�(ݺ૑߽원�଼੐)

୨ޖ����੉ࢎ�� ੿�਷ࢿ��(ഘ੊대학교�교ࣻ) ӣ�ബࢶ��(ਸ૑대학교�ઑ교)
੤ޖ����੉ࢎ�� ֢�ࣗ�৔�(ਘ࣠୹౸�대಴੉ࢎ)
ഘࠁ����੉ࢎ�� ੉؋��ӝ�(োঐҕҗ대학교�교ࣻ)
편��집��੉ࢎ�� ૓ࢿ��ই�(ࢿѾ대학교�교ࣻ) (ৈ੗대학교�교ࣻݺࣼ)��৔�ള߅ ӝ�੢�Ӕ�(ҕ઱대학교�교ࣻ)

ъ�߽�ӂ�(ࣽୌೱ대학교�교ࣻ) ӣࢶ��਌�(Ҋ۰대학교�교ࣻ) ӣ�૓�ഘ�(ߓ੤대학교�교ࣻ)
ӣ�ୌ�ध�(ࣁઙ대학교�교ࣻ) ੉ޙ��ҳ�(ӣನ대학교�교ࣻ) ੉޹��ഐ�(҃࠘대학교�교ࣻ)
੉�ଲ�ࣻ�(৔թ대학교�교ࣻ) ੿�ഌݺ��(ӣನ대학교�교ࣻ) ೠ�ӏ�೙�(Әয়ҕҗ대학교�교ࣻ)
ೠ�క�ച�(োࣁ대੄ܐ원�౱੢)

학��ࣿ��੉ࢎ�� ੐�੤�Ӑ�(ݺ૑߽원�ࣗ੢) ੐�҃�원�(대ܿ대학교�교ࣻ) ӣ�ഘ�Ӑ�(׮झ౵ਕ�੉ࢎ)
ೠ�৔ࢶ��(ࠗ҃대학교�교ࣻ) ടࢳ��઺�(4,�5FMFDPNࢎ߅�) ട�੤�੿�(ҵ࢑대학교�교ࣻ)
੉�୽�ӏ�(ઑࢶ대학교�교ࣻ) ӣࢶ�ݺ��(ೠࢿ대학교�교ࣻ) Ҋ�ೠ�঴�(Ҋ۰대학교�교ࣻ)
(Ҋ۰대학교�교ࣻ)�ࢳ�޹�ࢲ ೠ޹�࢚��(ࣽୌೱ대학교�교ࣻ) ੉�੿ࢶ��(ਸ૑대학교�교ࣻ)

ࢎ����স��੉ࢎ (੢ࢎ�ਬয়ॿ(઱))��थ�ହ߅ ର�द�ഐ�(୒਍대학교�교ࣻ) ട�૓�৔�(೦ҕ대학교�교ࣻ)
ਬ୍�ࢿ��(-(൤׮ଧ (੢ࠗࠄ� য়�थ�ള�(઱঴ܽ�대಴੉ࢎ) ࣠�஖ࠉ��(ਝ੉ߡझ�੉ࢎ)
ӣ�대�ൃ�(āೠ국੿ాࠁन�대಴੉ࢎ) ઑ�߽�ࣽ�($/$JOTUSVNFOUࢎ�੢) ઑ�߽�৔�(āక૓ੋನఫ�੹ޖ)
(ࢎ�੉٘ےāৢನ)�࢚�ࠉ�ࢲ ӣ�਷�৔�(ై৬੉दझమૉ�੉ࢎ) न�동�൞�(대ࠁ੿ాࠁन�ࠗ੢)
੉�학�ળ�(੉֢૑ীझ௏ܻই�োҳࣗ੢) ੉�੤�ഘ�(ਬ۾߰࠺झੌ߄ݽ�대಴੉ࢎ)

োҳഥ위원੢ ब�੿�ো�(ъթ대학교�교ࣻ)ݣ���౭٣޷য ૓�����ള�(҃ӝ대학교�교ࣻ)���ോ5$*ݢ
ਮ�਷�ળ�(҃ੌ대학교�교ࣻ)���ਲ਼೤ஹೊ౴ ੉޹��ഐ�(҃࠘대학교�교ࣻ)���ੋҕ૑מ�न҃ݎ�ಌ૑
ӣب��അ�(ઁ઱대학교�교ࣻ)���.�.�*P5 ਋�਍�ఖ�(ೠ국җ학ӝࣿ원�교ࣻ)���ૐъോݢ
ടࢿ��਍�(оୌ대학교�교ࣻ)���ੋҕ૑ࠁ�߂�מউ ӣࢶ�ݺ��(ೠࢿ대학교�교ࣻ)���"*਽ਊ
੿�਷ࢿ��(ഘ੊대학교�교ࣻ)۾࠶���୓ੋ

ੋҕ૑מ नഐ୊ܻࣗࢎ੉য౭
ഥ������������੢ ࣠�߽�୍�(ੋೞ대학교�교ࣻ)
੗ޙ����위��원 ӣ�ઙ�ৠ�(Ҋ۰대학교�교ࣻ) ब�동�ӏ�(ҟ਍대학교�교ࣻ) ӣ�ହ�੊�(ೠ국җ학ӝࣿ원�교ࣻ)

ӣ�੿�క�(੉ചৈ੗대학교�교ࣻ) ઑ�թ�੊�(ࢲ਎대학교�교ࣻ) ੉�৔�۳�(ࣁઙ대학교�교ࣻ)
ӣ�ഘ�국�(ҟ઱җ학ӝࣿ원�교ࣻ) ഘ୍�޹��(ःप대학교�교ࣻ) �ઙ�ੌ�(ೠন대학교�교ࣻ)߅
੹�߽�਋�(ࢿӐҙ대학교�교ࣻ)

ࠗ����ഥ����੢ Ҋ�߽�୍�(҅ݺ대학교�교ࣻ) (੉ചৈ੗대학교�교ࣻ)�ࠁ��동޹ ୭�ъࢶ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ)
ഈ동ࠗഥ੢ ৘�ઙ�୍�(ೠ국җ학ӝࣿ원�교ࣻ) ӣ�૓�ਔ�(ೠ국੹੗ాनোҳ원�Ӓܛ੢) �ળ�ӝ�(઺ঔ대학교�교ࣻ)ߔ

ӣ�թ�ࣻ�(ࢲ਎대학교�교ࣻ) ӣ�ହ�ࣻ�(Ҋ۰대학교�교ࣻ) ъ�҃�૓�(-(੹੗ā�োҳ위원)
ೠ�੤�ળ�(ࢿ࢖੹੗ā�݃झఠ) ਬݺ��ഐ�(ੋభܻ࠻झ�대಴੉ࢎ) ਮ�੤�ਔ�(-(੹੗ā�োҳ위원)
੉�߽�਌�(੉ചৈ੗대학교�교ࣻ) ੉�ଲ�ࣻ�(৔թ대학교�교ࣻ) ೞ�੿�਋�(֎੉ߡ�"*োҳࣗ੢)
૑�ੋ�ഐ�(ഘ੊대학교�교ࣻ) ӂ�ӝܕ��(ࠗ҃대학교�교ࣻ) ୭�߽�ഐ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)

੉ࢎ������������ ъࢳ��઱�(ࢲъ대학교�교ࣻ) ъ�੿�원�(ೠ국੹੗ాनোҳ원ࢎ߅�) ъ�ઁ�원�(੉ചৈ੗대학교�교ࣻ)
ӣ�ൃ�ਊ�(҃൞대학교�교ࣻ) Ҋ�৔�ળ�(୽թ대학교�교ࣻ) Ҙ�ࣻ�৔�(ೠߒ대학교�교ࣻ)
Ҙ�૓�క�(Ҋ۰대학교�교ࣻ) (੉ചৈ੗대학교�교ࣻ)�ࠁ��동޹ �ӏ�(ੋೞ대학교�교ࣻ)ੋ�߅
�৔�҃�(੉ചৈ੗대학교�교ࣻ)߅ (ҟ਍대학교�교ࣻ)�ࣻ�୍�߅ (대학교�교ࣻࣁো)�؋��ઙߔ
�ഐ�(҃൞대학교�교ࣻ)ࢿ�ߓ (ࢎ߅�ೠ국੹੗ాनোҳ원)��੿�ੌࢲ न�૑�క�(ࢿӐҙ대학교�교ࣻ)
न�ઙ�원�(ҟ઱җ학ӝࣿ원�교ࣻ) ब�੤�৔�(6/*45�교ࣻ) ब�അ�੿�(োࣁ대학교�교ࣻ)
য়�߽�క�(ೠ국೦ҕ대학교�교ࣻ) ਋޹�ࢿ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ) ੉؋��਋�(҅ݺ대학교�교ࣻ)
੉ߧ��ध�(ઑࢶ대학교�교ࣻ) ੉࢚��ਮ�(োࣁ대학교�교ࣻ) ੉�ਮ�ҳ�(ҟ਍대학교�교ࣻ)
੉�����୍�(동국대학교�교ࣻ) ੐�੤�ৌ�(ೠ국ӝࣿ교ਭ대학교�교ࣻ) ੢�ળ�ഄ�(ೠন대학교�교ࣻ)
੹ࣁ��৔�(ࢲ਎대학교�교ࣻ) ੿�थ�원�(Ҋ۰대학교�교ࣻ) ੿�৔�઱�(ࣼݺৈ੗대학교�교ࣻ)
੿�ଲ�ഐ�(ೠߒ대학교�교ࣻ) ઑੋ�ࢿ��(동국대학교�교ࣻ) ઑࢿ��അ�(ನ೦ҕҗ대학교�교ࣻ)
୭�����਌�(ੋୌ대학교�교ࣻ) ୭�೧�୍�(ೠߒ대학교�교ࣻ) ೠ�੤�ഐ�(Ҋ۰대학교�교ࣻ)
(대학교�교ࣻࣁো)�ࢳ�ߧ�ೣ ട�ബࢳ��(оୌ대학교�교ࣻ)

ഈ��동��੉ࢎ�� ъ�അ�ࣻ�(୽࠘대학교�교ࣻ) ӣ�ઙ޹��(ъ원대학교�교ࣻ) ҳ�ഋ�ੌ�(ই઱대학교�교ࣻ)
ӂ�ҳۅ��(ઑࢶ대학교�교ࣻ) ӣ�ӝߔ��(ःप대학교�교ࣻ) ӣ࢚��ബ�(ࢿӐҙ대학교�교ࣻ)
ӣ�ਊ�ജ�(ೠ국੹੗ӝࣿোҳ원ࢶ�੐) (૑대학교�교ࣻݺ)��ਮ࢚�߅ (Ӑҙ대학교�교ࣻࢿ)��അ�૓߅
�ഐ�ઙ�(ҟ਍대학교�교ࣻ)߅ �৔�ഐ�(ҟ਍대학교�교ࣻ)ࢲ न�੤ࢼ��(ā೗झ౟ܻ�대಴੉ࢎ)
ন�അ�ઙ�(6/*45�교ࣻ) য়�క�അ�(ನ೦ҕҗ대학교�교ࣻ) ੉�ӝ�थ�(Ѥ국대학교�교ࣻ)
੉୍�࢚��(ੋೞ대학교�교ࣻ) ੉�੢�원�(ೠ국೦ҕ대학교�교ࣻ) ੉�ઙࢸ��(ೠ국੹੗ӝࣿোҳ원ࢎ߅�)
ষ�ੌ�ӏ�(ࠗ࢑대학교�교ࣻ) ੐�੤�ਮ�(ઁ઱대학교�교ࣻ) ੢ࣁ��૓�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)
୭�थ�ഐ�(ࢲ਎җ학ӝࣿ대학교�교ࣻ) ୭�ઙ�원�(઺ঔ대학교�교ࣻ) ୭�ળ�원�(ೠন대학교�교ࣻ)
ೠ�ઙ�ӝ�(ࣁઙ대학교�교ࣻ) ӣ�੤�Ҍ�(ೠ국೦ҕ대학교�교ࣻ) ӣ�೧�ҟ�(ࣁઙ대학교�교ࣻ)
(਎җ학ӝࣿ대학교�교ࣻࢲ)��ҳ�݅߅ ਬ�নݽ��(ࢲъ대학교�교ࣻ) ੉�ହ�਋�(஠఺ܼ대학교�교ࣻ)
ഘࢿ��ള�(੹թ대학교�교ࣻ)

хࢎ������������ ӣ�ൃ�ਊ�(҃൞대학교�교ࣻ) ೠ�੤�ഐ�(Ҋ۰대학교�교ࣻ)
୨ޖ����рࢎ�� ੿�थ�원�(Ҋ۰대학교�교ࣻ)



োҳഥ위원੢ ੉�଻�਷�(ੋೞ대학교�교ࣻ)���৔࢚୊ܻ ӣ�원�ળ�(Ѥ국대학교�교ࣻ)���৔࢚੉೧
੉�ઙ�ഐ�(ࢲ਎대학교�교ࣻ)߄���੉য়৔࢚नഐ୊ܻ ട�원�ળ�(ই઱대학교�교ࣻ)׬۞���٩
੢�ӡ�૓�(҃࠘대학교�교ࣻ)���਺ೱ߂��਺ࢿनഐ୊ܻ ӣࢿ��਋�(ࢲ਎대학교�교ࣻ)ࠈ۽����૑מ

दझమ ߂ ઁ যࣗࢎ੉য౭
ഥ������������੢ ਬ�੿ࠉ��(ҕ઱대학교�교ࣻ)
ࠗ����ഥ����੢ ӣ�ࣻ�ଲ�(ೠ҃대학교�교ࣻ) ӂ�ઙ�원�(ೠ국࢑সӝࣿद೷원�଼੐োҳ원) ੉�҃�઺�(োࣁ대학교�교ࣻ)

թ�ӝ�ହ�(동국대학교�교ࣻ)
хࢎ������������ ӣ�৔�૓�(࢑ࢤӝࣿোҳ원ࢎ߅�) ӣ�৔�୍�(ҵ࢑대학교�교ࣻ)
୨ޖ����੉ࢎ�� ӣ�ӝ�ো�(ೠ국࢑সӝࣿद೷원ࢶ�੐োҳ원) ӣ�ਊ�క�(ೠ҃대학교�교ࣻ)
੤ޖ����੉ࢎ�� ӣ�ળ�ध�(ೠ국җ학ӝࣿোҳ원ࢎ߅�) ੉�ਮ�੤�(위؊झఫ�੉ࢎ) ୭�৔�૓�(ೠন대학교�교ࣻ)
학��ࣿ��੉ࢎ�� ӣ�ਊ�ӂ�(Ѥন대학교�교ࣻ) �ӏ�(Ҋ۰대학교�교ࣻ)ࢿ�ࢲ
편��집��੉ࢎ�� թ�ӝ�ହ�(동국대학교�교ࣻ) ੉�ࣻ�ৌ�(҃൞대학교�교ࣻ)
ӝ��ദ��੉ࢎ�� ੉؋��૓�(੹࠘대학교�교ࣻ) ୭�അ�ఖ�(ೠ국೧নҗ학ӝࣿ원�଼੐োҳ원)
ࢎ����স��੉ࢎ Ҋ�բ�ਊ�(ઑࢶ대학교�교ࣻ) ন�োݽ��(Әয়ҕҗ대학교�교ࣻ) ੉ࢳ��੤�(대ҳࠁѤ대학교�교ࣻ)
ࢎ학ো੉࢑ ъ�대�൞�(ਬبāࢎ߅�) (국대학교�교ࣻױ)��동�ഄࢲ ઑ�৔�ઑ�(ೠ국੹੗ాनোҳ원ࢎ߅�)
ഘࠁ����੉ࢎ�� ӣ�੤�਌�(ೠ국ೠ੄학োҳ원ࢎ߅�) ӣ�ഐ�୍�(ਸ૑대학교�교ࣻ) �੤�߽�(੹࠘대학교�교ࣻ)߅

ৈ�൞�઱�(대૓대학교�교ࣻ)
ഥ��원��੉ࢎ�� ӂ�য়޹��(୽࠘대학교�교ࣻ) ઱�৔ࠂ��(ೠ국ӝࣿ교ਭ대학교�교ࣻ) ӣ�ઙ�݅�(੹թ݀ب대학교�교ࣻ)

ӣ�૑�ഘ�(੹઱࠺੹대학교�교ࣻ) �੿�ഐ�(ъܷ원઱대학교�교ࣻ)ޙ �૓�(҃൞대학교�교ࣻ)ݺ�߅
߸�৔�੤�(6/*45�교ࣻ) (৔թ대학교�교ࣻ)�ࢳ��৔ࢲ ࣠�୍�ӏ�(੹࠘대학교�교ࣻ)
ਬ�੤�അ�(ೠ҃대학교�교ࣻ) ੉࢚��ળ�(ޙࢶ대학교�교ࣻ) ੉�ਊ�ӈ�(ೠ국੹੗ాनোҳ원ࢶ�੐োҳ원)
੉�క�൞�(੹࠘대학교�교ࣻ) ੉�학ࢿ��(ࣁઙ대학교�교ࣻ) ੿�੤�ള�(동국대학교�교ࣻ)
୭�ࣻߧ��(ೠ국җ학ӝࣿ੿ࠁোҳ원�োҳ원) (ࢎ߅�ೠ국੹੗ాनোҳ원)��૑�ഋܨ ୭�਋�৔�(੹࠘대학교�교ࣻ)
ೠ�����ই�(ೠ국࢑সӝࣿद೷원ࢶ�੐োҳ원)

੗ޙ����위��원 �ઙ�국�(҃൞대학교�교ࣻ)߅ �ഘ�(ೠন대학교�교ࣻ)ੌ�ࢲ ӣ؋��원�(োࣁ대학교�교ࣻ)
ӣ�൞�ध�(ࢲ਎द݀대학교�교ࣻ) ೲ�҃ޖ��(ױ국대학교�교ࣻ) য়�ହ�അ�(Ҋ۰대학교�교ࣻ)
য়۾�࢚��(ೠ국җ학ӝࣿোҳ원�࠙원੢) য়�थ۾��(ױ국대학교�교ࣻ) ੿�ӡب��(੹࠘대학교�교ࣻ)
ӣ�৔�୍�(ҵ࢑대학교�교ࣻ)

োҳഥ위원੢ ӣ�ӏ�ध�(ࢲ਎द݀대학교�교ࣻ)���੹۱੹੗ ೠ�ࣻ�൞�(ನ೦ҕҗ대학교�교ࣻ)���ઁয҅ஏ
թ�ӝ�ହ�(동국대학교�교ࣻ)���੄ਊ੹੗ࢤ�߂�୓ҕ학 ੿�੤�ള�(동국대학교�교ࣻ)���૑ࠈ۽מ
੉ࢿ��ળ�(ೠন대학교�교ࣻ)���ഥ߂�۽�दझమ ੉ࢳ��੤�(대ҳࠁѤ대학교�교ࣻ)���국ߑ੿ઁ�߂�ࠁয
ো�ӏࠉ��(ೠ국੗동ରোҳ원ࣃ�ఠ੢)���੗동ର੹੗ য়�ହ�അ�(Ҋ۰대학교�교ࣻ)���੄ܐ৔࢚दझమ
ӂ�ઙ�원�(ೠ국࢑সӝࣿद೷원�଼੐োҳ원)���झ݃౟ಂషܻ ੿ߧ��૓�(ࢲ਎җ학ӝࣿ대학교�교ࣻ)���झ݃౟޷ఠ݂

੉য౭ࢎস੹੗ࣗ࢑
ഥ������������੢ ӣ�਷�원�(대ܿ대학교�교ࣻ)
��৘��ഥ��੢ݺ ъ�ହ�ࣻ�(ਬೠ대학교�교ࣻ) ӣ�동�ध�(ੋೞҕস੹ޙ대학�교ࣻ) թ࢚��৐�(국ઁ대학교�교ࣻ)

ਮ�ӝߑ��(ੋୌ대학교�교ࣻ) ੢�����୍�(਋ࢿ੿ࠁӝࣿ�대಴੉ࢎ) ୭�৔�ੌ�(ઑࢶ੉ҕ대학교�교ࣻ)
੗ޙ����위��원 ӣ�대�ൃ�(ೠ국੿ࠁӝࣿ�대಴੉ࢎ) ӣ�߽�ച�(동원대학교�교ࣻ) ӣ�ਊ޹��(୽୒대학교�교ࣻ)

ӣ�ઙ�ࠗ�(ੋ؋대학교�교ࣻ) 원�৔�૓�(ࠗୌ대학교�교ࣻ) ੉࢚��ળ�(ࣻ원җ학대학교�교ࣻ)
੉࢚��ഥ�(동ࢲ਎대학교�교ࣻ) ੉�원ࢳ��(동নې޷대학교�교ࣻ) ઑ�ӏ�թ�(ࠈ۽नޙ�대಴੉ࢎ)
૓�ࣻ�୸�(ೠߔ੹੗�대಴੉ࢎ) ೠࢿ��ળ�(ই੉౭ࢎࠗ�ࣃ੢)

ഥ੢ࠗࢳࣻ Ҋ�੿�ജ�(ੋೞҕস੹ޙ대학�교ࣻ)
ࢎ����੐��੉࢚ ӣ�����അ�(ࠗୌ대학교�교ࣻ) ӣߧ�࢚��(ಫܻఫ대학교�대੹�교ࣻ) ӣ�৔۽��(ݺ૑੹ޙ대학�교ࣻ)

ӣ�৔ࢶ��(대ܿ대학교�교ࣻ) ӣ�ਮࢳ��(࢚૑대학교�교ࣻ) ӣ�క�ਊ�(ҳ޷대학교�교ࣻ)
ӣ�క�원�(࢚૑대학교�교ࣻ) 동ࣻ�ࢿ��(ਊੋ࣠׸대학교�교ࣻ) (૑대학교�교࢚ࣻ)�ࢳ�߽�ࢲ
(ࢎӝࣿ�대಴੉ࠁ੿מ૑:.�,)��୸�원ࢲ ষ�਋�ਊ�(ੋೞҕস੹ޙ대학�교ࣻ) ਋�ଲ�ੌ�(ੌࢲ대학교�교ࣻ)
원�਋�ো�(ಫܻఫ대학교�୸ୌ�교ࣻ) ਮ�઺�അ�(ઑࢶ੉ҕ대학교�교ࣻ) ੉�द�അ�(동ࢲ਎대학교�교ࣻ)
੢�ӝ�동�(동নې޷대학교�교ࣻ) ઑب��അ�(ੋೞҕস੹ޙ대학�교ࣻ)

ഈ동࢚੐੉ࢎ ъ�അࢳ��(ࠁ۽ਠ௏ܻই�대಴੉ࢎ) ӂ�য়�߽�(֔ா੉౭ই੉�੉ࢎ) ӣࣁ��ઙ�(4+੿ాࠁन�੉ࢎ)
ӣ�ਮ�୍�(౟ۄ௓�੉ࢎ) ӣ�੿ࢳ��(য়٣ী੉ప௼֥۽૑�대಴੉ࢎ) ӣ�૓ࢶ��(୒౵੉ৄ౭ࠗࠄ�੢)
(ࢎझ�대಴੉ەॿ౭)��അ�৔߅ (ࢎ�੉٘ےನৢ)�࢚�ࠉ�ࢲ (ࢎয়೑݂௼दझమ�대಴੉)��੤�ਊࢿ
࣠�ҟ�೴�(فࠂ੹੗�대಴੉ࢎ) ࣠�஖ࠉ��(ਝ੉ߡझ�대಴੉ࢎ) न�동�൞�(대ࠁ੿ాࠁन�੉ࢎ)
য়�੤�Ҍ�(ೠ국੿ࠁӝࣿ�੉ࢎ) ਬ୍�ࢿ��(-(൤׮ଧࠗࠄ�੢) ੉�थ޹��(౛दझమ�대಴੉ࢎ)
੉�৔�ળ�(ై࠺௓�대಴੉ࢎ) ੢�대�അ�(대न੿ాࠁन�੉ࢎ) ੹�ೠ�ࣻ�(ܿࣁ౭ীझ૑�੉ࢎ)
ઑ�߽�৔�(క૓ੋನఫ�대಴੉ࢎ) ઑ�ೠ�ੌ�(ೞ੉ઁ੉ஶࢸ౴�대಴੉ࢎ)

੉ࢎ������������ ъ�동�૓�(ೠ국੿ాࠁनӝמ대학교�교ࣻ) ъ޹��ҳ�(҃ӝҗ학ӝࣿ대학교�교ࣻ) ъ�൞�ള�(ৈ઱대학교�교ࣻ)
Ҙ�சࢿ��(੤מ대학교�교ࣻ) ҳ�੗�ੌ�(ੋೞҕস੹ޙ대학�교ࣻ) ӂ�য়࢚��(҃ӝҗ학ӝࣿ대학교�교ࣻ)
ӣ�҃ࠂ��(҃ࠂ대학교�교ࣻ) ӣ�թࢼ��(ੌࢲ대학교�교ࣻ) ӣࣻ�؋��(동নې޷대학교�교ࣻ)
ӣ؋��৔�(ࠗୌ대학교�교ࣻ) ӣ�৔�ળ�(ੋೞҕস੹ޙ대학�교ࣻ) ӣ�ઙ�য়�(동নې޷대학교�교ࣻ)
�അ�਌�(동원대학교�교ࣻ)ޙ (대학�교ࣻޙ૑੹ݺ)��ഐ҃�ߑ (대학교�교ࣻ؋ੋ)��ӓ�ળߑ
�ബ�ҙ�(동원대학교�교ࣻ)ߓ (대학교�교ࣻࠁ਋࣠੿)��थ�୍ߔ (대학교�교ࣻ؋대)��ળ࢚�߸
(ୌ대학교�교ࣻࠗ)�ࢳ��ഘࢿ ࣠�੿�క�(동ࢲ਎대학교��교ࣻ) न�ਊ�ઑ�(࢚૑৔ࢲ대학교�교ࣻ)
न�૓ࢼ��(҃޹대학교�교ࣻ) ब�৮ࠁ��(୽୒대학교�교ࣻ) উࣻ�ࢿ��(ݺ૑੹ޙ대학�교ࣻ)
য়�కݺ��(ݺ૑੹ޙ대학�교ࣻ) ਊ�थ�ܿ�(ੋೞҕস੹ޙ대학�교ࣻ) 원�਋�ো�(୸ୌಫܻఫ대학교�교ࣻ)
੉�����୍�(ੋೞҕস੹ޙ대학�교ࣻ) ੉�ӏ�൞�(࢚૑৔ࢲ대학교�교ࣻ) ੉�동�৔�(ݺ૑੹ޙ대학�교ࣻ)
੉୍�࢚��(੤מ대학교�교ࣻ) ੉�थ�਋�(동원대학교�교ࣻ) ੉�ਊ�ҳ�(ೠܿࢿब대학교�교ࣻ)
੉�੿ࢳ��(ੋೞҕস੹ޙ대학�교ࣻ) ੉�ઙ�Ӕ�(ࠗୌ대학교�교ࣻ) ੉�ઙࢿ��(ࠗୌ대학교�교ࣻ)
੉�ઙ�ਊ�(ҟ਍대학교�교ࣻ) ੉�ઙ�ೞ�(੹઱࠺੹대학교�교ࣻ) ੢ࢳ�ࢿ��(৔૓੹ޙ대학교�교ࣻ)
੿ࢳ��੤�(৔૓੹ޙ대학교�교ࣻ) ੿�೧ݺ��(ӣನ대학교�교ࣻ) ੿�ജ�੊�(҃ࠂ대학교�교ࣻ)
ઑ�҃�ध�(국ઁ대학교�교ࣻ) ઱�૓�ച�(য়࢑대학교�교ࣻ) ୭�അ�ध�(୽࠘ࠁѤҗ학대학교�교ࣻ)
୭�ഘ�઱�(࢚૑৔ࢲ대학교�교ࣻ) ೲ�ਮࢳ��(୽୒대학교�교ࣻ) ട�ࣻ�୍�(ੋೞҕস੹ޙ대학�교ࣻ)

ഈ��동��੉ࢎ�� Ҋ�ъ�ੌ�(੉૑ప௼�대಴੉ࢎ) ӣ�ো�ӡ�(대ࠁ੿ాࠁन�੉ࢎ) न�അ࢖��(ই੉౭ழݠझ�੉ࢎ)
੉�૓�਋�(Ӗ݂ߥ۽௼�੉ࢎ) ੉�അࢿ��(೐ە۽�대಴੉ࢎ) ੢�ӝ�ਔ�(ազীझৄই੉�대಴੉ࢎ)
୭ࢳ��਋�(ೠ국੿ࠁӝࣿޖ࢚�)

хࢎ������������ ੉�߽ࢶ��(ӣನ대학교�교ࣻ) ੉�క�동�(국ઁ대학교�교ࣻ)
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ъݺ��Ҍ�(ೠ국교ా대학교�교 )ࣻ ъޙ��ध�(ъܷ원઱대학교�교 )ࣻ ъࢳ�޹��(-(੉֢ఫ�ࠗ (੢($50)ࢎ

ъࢳ��઱�(ࢲъ대학교�교 )ࣻ ъࢳ��౸�(-(੹੗ޖ࢚�) ъࢳ��ഋ�(ನ೦ҕҗ대학교�교 )ࣻ

ъࢿ��원�(ೠ국੹੗ాनোҳ원�ࣗ ੢) ъ�ਮ�൞�(ࢳߔ대학교�교 )ࣻ ъ�ઁ �원�(੉ചৈ੗대학교��교 )ࣻ

ъ�૓�ҳ�(ੋ ೞ대학교��교 )ࣻ Ҋ�߽ �୍ �(̔ 대학교�교ݺ )ࣻ Ҋࢳ��ળ�(ઁ ઱대학교�교 )ࣻ

Ҋઁ�ࢿ� �(Ҋ۰대학교�교 )ࣻ Ҋ�੿�ജ�(ੋ ೞҕস੹ޙ대학�교 )ࣻ Ҋ�ഋ�ഐ�(୽թ대학교�교 )ࣻ

ҕࢿ)�ࢶ�ߓ�Ӑҙ대학교�교 )ࣻ ҕࢿ��ഐ�(҃ ࠘대학교�교 )ࣻ ҕ�ળ�૓�(ࢿ࢖੹੗�݃ झఠ�઱੐교 )ࣻ

Ҙ�૓�క�(Ҋ۰대학교�교 )ࣻ ҳࢳ�޹��(ੋ ୌ대학교�교 )ࣻ ҳࠄ��క�(ೠ국੹੗ాनোҳ원�଼ ੐োҳ원)

ҳ�ਊױ)�ࢲ�국대학교�교 )ࣻ ӂ�Ѥ�਋�(ഘ੊대학교�교 )ࣻ ӂ�ҳ؋��(ъ원대학교�교 )ࣻ

ӂ�ӝܕ��(ࠗ ҃대학교�교 )ࣻ ӂ�য়�҃ �(ೠ국ҕ학ೠܿ원�ഥ੢) ӂ�য়�ӏ�(ੋ ೞ대학교�교 )ࣻ

ӂ�ઙ�ӝ�(ೠ국੹੗ాनোҳ원�োҳ੹ޙ위원) ӂ�ઙ�원�(ೠ국࢑সӝࣿद೷원�଼ ੐োҳ원) ӂ�క�ࣻ ਎җ학ӝࣿ대학교�교ࢲ)� )ࣻ

ӂ�ഄ�ੋ �(઺ঔ대학교�교 )ࣻ ӂ�ഐ�ৌ�(੿ాࠁन੿଼োҳ원�원੢) ӣ�҃ �ӝ�(대ҳ대학교�교 )ࣻ

ӣ�ҟ�ࣻ ъ대학교�교ࢲ)� )ࣻ ӣ�ҟ�ࣽ �(োࣁ대학교�교 )ࣻ ӣ�ӏ�ध�(ࢲ਎द݀대학교�교 )ࣻ

ӣ�����թ��(୽࠘대학교�교 )ࣻ ӣࣻ�׳� �(౭ৃই੉�대಴੉ࢎ) ӣ�대�ࣽ �(੹઱࠺੹대학교�교 )ࣻ

ӣ؋��૓�(Ҋ۰대학교ݺ�৘교 )ࣻ ӣب��അ�(국޹대학교ݺ�৘교 )ࣻ ӣب��അ�(ઁ ઱대학교�교 )ࣻ

ӣ�동�ӏ�(ೠন대학교�교 )ࣻ ӣ�동�ध�(ੋ ೞҕস੹ޙ대학�교 )ࣻ ӣ�동�അ�(*$5,�대಴੉ࢎ)

ӣࢶ�ݺ��(ೠࢿ대학교�교 )ࣻ ӣݺ��ળ�(ೠ국੹੗ాनোҳ원�원੢) ӣ�߽ ഘ੊대학교�교)�ࢲ� )ࣻ

ӣࠉ��క�(ೠ국੹੗ాनোҳ원�ࣗ ੢) ӣ�ࠗ �Ӑ�(ःप대학교�교 )ࣻ ӣ࢚��৮�(ࢲъ대학교�교 )ࣻ

ӣ࢚��క�(ೠ국࢑সӝࣿಣоҙܻ원�োҳ위원) ӣࢶ��ਊ�(Ѥ국대학교�교 )ࣻ ӣࢶ��਌�(Ҋ۰대학교�교 )ࣻ

ӣࢿ��대�(,"*45ݺ�৘교 )ࣻ ӣࢿ��਋�(ࢲ਎대학교�교 )ࣻ ӣࢿ��૓�(਎࢑җ학ӝࣿ원�교 )ࣻ

ӣ�ࣗ �৔�(ࢿӐҙ대학교�교 )ࣻ ӣ�ࣻ �ো�(동국대학교�교 )ࣻ ӣ�ࣻ �઺�(҃ ࠘대학교ݺ�৘교 )ࣻ

ӣ�ࣻ �ଲ�(ೠ҃대학교�교 )ࣻ ӣ�ࣻ �ജ�(ࢲ਎대학교�교 )ࣻ ӣ�थ�ୌ�(ೠࢿ대학교�교 )ࣻ

ӣ�द�ഐ�(োࣁ대학교�교 )ࣻ ӣ�৔�ӂ�(റۨ대학교ݺ�৘୨੢) ӣ�৔ݺ)�۽�૑੹ޙ대학�교 )ࣻ

ӣ�৔ࢲ)�޹�਎대학교��교 )ࣻ ӣ�৔޹��(ഘ੊대학교�교 )ࣻ ӣ�৔ࢶ��(대ܿ대학교�교 )ࣻ

ӣ�৔�੤�(೧동җ학ޙച੤ױ�੉ࢎ੢) ӣ�৔�૓�(ೠ국೦ҕ대학교�교 )ࣻ ӣ�৔�૓�(ೠ국࢑ࢤӝࣿোҳ원�ࣻ (োҳ원ࢳ

ӣ�৔�୍ �(ҵ࢑대학교�교 )ࣻ ӣ�৔�ೠ�(6$�4BO�%JFHP�о਋झەझ�교 �ࣻ대಴੉ࢎ) ӣ�ਊ�ӏ�(ೠ국୍بӝࣿোҳ원�ࣻ (োҳ원ࢳ

ӣ�ਊࢿ)�ࢳ�Ӑҙ대학교�교 )ࣻ ӣ�ਊ�न�(Ҋ۰대학교�교 )ࣻ ӣ�원�ઙ�(ೠ국੹੗ాनোҳ원�଼ ੐োҳ원)

ӣ�원�ળ�(Ѥ국대학교�교 )ࣻ ӣ�ਬࢶ��(-(੉֢ఫ��5"4,�-&"%&3) ӣ�ਬ�୍ �(-(�"*োҳ원�ࠗ (੢ޙ

ӣ�����ਮ�(ࢲ਎द݀대학교�교 )ࣻ ӣ�਷�원�(대ܿ대학교�교 )ࣻ ӣ�੊�Ӑ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢)

ӣ�੤�അ�(ই઱대학교�교 )ࣻ ӣ�੤�൞�(োࣁ대학교ݺ�৘교 )ࣻ ӣ�੿ߧ��(ъ원대학교�교 )ࣻ

ӣ�੿�ഐ�(੉ചৈ੗대학교�교 )ࣻ ӣ�ઙࢶ��(ഘ੊대학교�교 )ࣻ ӣ�ઙ�ৠ�(Ҋ۰대학교�교 )ࣻ

ӣ�઱ࢿ��(ೠߒ대학교�교 )ࣻ ӣ�ળݽ��(ೠ국җ학ӝࣿ원�교 )ࣻ ӣ�૑�ള�(੉ചৈ੗대학교�교 )ࣻ

ӣ�૓࢚��(҃ ൞대학교�교 )ࣻ ӣ�૓�৔�(ҟ਍대학교�교 )ࣻ ӣ�૓�క�(Ѥ국대학교�교 )ࣻ

ӣ�ହ�ࣻ �(Ҋ۰대학교�교 )ࣻ ӣ�ହ�੊�(ೠ국җ학ӝࣿ원�교 )ࣻ ӣ�୍ �਋�(Ҋ۰대학교�교 )ࣻ

ӣ�క�਌�(োࣁ대학교�교 )ࣻ ӣ�క�૓�(؊ૉఫ�대಴੉ࢎ) ӣ�ೠ�ҳ�(ࢿ࢖੹੗ҕҗ대학교�교 )ࣻ

ӣ�����അ��(ࢲ਎җ학ӝࣿ대학교�교 )ࣻ ӣ�����അ�(ࠗ ୌ대학교�교 )ࣻ ӣ�അ�ࣻ (ޖ࢚�੹੗ࢿ࢖)�

ӣ�അ�୍ �(਎࢑대학교�교 )ࣻ ӣ�ഋ�ળ�(ೠ국җ학ӝࣿোҳ원�ࣗ ੢) ӣ�ഋ�૓�(ੋ ೞ대학교�교 )ࣻ

ӣ�ഋ�ఌ�(ഘ੊대학교�교 )ࣻ ӣ�ഘ�국�(ҟ઱җ학ӝࣿ원�교 )ࣻ ӣ�����ള�(ੋ ୌ대학교�교 )ࣻ

ա�੿�ਔ�(ೠ국җ학ӝࣿ원ݺ�৘교 )ࣻ թ�Ҿࢶ��(ਬפ౟ۿఫ�ࠗ ഥ੢) թ�ӝ�ହ�(동국대학교�교 )ࣻ

թ࢚��਌�(ࢲ਎대학교�교 )ࣻ թ�ੌ �ҳ�(ࠗ 대학교�교࢑ )ࣻ �֢원�਋�(োࣁ대학교�교 )ࣻ

�֢੿�૓�(ೠন대학교�교 )ࣻ �֢కޙ��(ೠ국੹੗ాनোҳ원ࣃ�ఠ੢�଼ ੐োҳ원) 동ࣻ�ࢿ� �(ਊੋ࣠׸대학교�교 )ࣻ

ࣻ�ܨ �੿�(ࢎೖৡ௏ܻই�대಴੉ࢎ) �थ�ఌ�(ೠ국җ학ӝࣿ원�교ܨ )ࣻ ߽�ޙ �ੋ �(҃ ࠘대학교�교 )ࣻ

�৔�ध�(ೠন대학교�교ޙ )ࣻ �����ਊ�(ःप대학교�교ޙ )ࣻ ҃�޹ �ध�(국޹대학교�교 )ࣻ

੉ചৈ੗대학교�교)�ࠁ��동޹ )ࣻ ৘교ݺ�대학교ࣁ�ӏ�క�(ো߅ )ࣻ ࠗ�߅ �Ѽ�(ನ೦ҕҗ대학교�교 )ࣻ

੉ചৈ੗대학교�교)�޹�ࢿ�߅ )ࣻ झ�ࠗץ�਌�(4,ೞ੉ࢿ�߅ ഥ੢) �਌�(ъܷ원઱대학교�교ࢿ�߅ )ࣻ

৘교ݺ��ೠ�(ೠন대학교ࢿ�߅ )ࣻ ࣻ�߅ �അ�(국޹대학교�교 )ࣻ ࣼ)��৔�ള߅ ৈ੗대학교�교ݺ )ࣻ

ੋ�߅ �ӏ�(ੋ ೞ대학교�교 )ࣻ Ҋ۰대학교�교)�ࢶ��ઙ߅ )ࣻ �ઙ�ੌ߅ �(ೠন대학교�교 )ࣻ

৘교ݺ�ҙ학교ࢎ�૓�ৠ�(ਭҵ߅ )ࣻ ࣗ)��೦�ҳ߅ ঐदझభ�ഥ੢) ъ원대학교�ઑ교)�ࢿ��ળߓ )ࣻ

�ળ�ഐ�(оୌ대학교�교ߓ )ࣻ �അ�୍ߓ �(ೠ국੹੗ాनোҳ원�଼ ੐োҳ원) �ҟ�അ�(઺ঔ대학교�교ߔ )ࣻ

�೴�(Ҋ۰대학교�교࢚�ߔ )ࣻ �ળ�ӝ�(઺ঔ대학교�교ߔ )ࣻ ъ대학교�교ࢲ)��૓�਌ߧ )ࣻ

߸�대ࢿ࢖)�ࢳ�੹੗�݃ झఠ) ߸�৔�੤�(਎࢑җ학ӝࣿ원�교 )ࣻ ਎대학교�교ࢲ)��थ�਋ࢲ )ࣻ

�੿�਌�((੹)�җ학ӝࣿࢲ �ࠗ੢ҙ) �ହ�ഐ�(ೠ국җ학ӝࣿ원�교ࢲ )ࣻ �਋�҃ࢶ ਎대학교�교ࢲ)� )ࣻ

ള�(ই઱대학교�교ݺ਋ࢶ )ࣻ ৘교ݺ�਎대학교ࢲ)�ݽ��ҭࢿ )ࣻ ъ대학교�교ࢲ)��원�૓ࢿ )ࣻ

�ࣚ교ࢿ࢖)�޹�੹੗�݃ झఠ) (ࢎ௑�대಴੉޷ࣁ9-)��੊ࠁࣚ� �ࣚੌ �ࣻ ਎җ학ӝࣿ대학교�교ࢲ)� )ࣻ

(बఫ�ഥ੢)�ࢼ�ޙ࣠� �ӏ�(동국대학교�교޹࣠� )ࣻ (੐োҳ원ࢶ�ೠ국੹੗ాनোҳ원)��ഈ޹࣠�

�߽࣠ �୍ �(ੋ ೞ대학교�교 )ࣻ �೴�(઺ঔ대학교�교࢚࣠� )ࣻ �࣠ળ�৔�(ੋ ୌ대학교�교 )ࣻ

न�য়�ࣽ �(ःप대학교�교 )ࣻ न�ਃ�উ�(ःप대학교�교 )ࣻ न�ହ�ജ�(Ҋ۰대학교�교 )ࣻ

न�അ�୍ �(ҟ਍대학교�교 )ࣻ ब�동�ӏ�(ҟ਍대학교�교 )ࣻ ब�੿�ো�(ъթ대학교�교 )ࣻ

উ୍�࢚� �(ೠ국җ학ӝࣿোҳ원�଼ ੐োҳ원) উ�थ�ӂ�(োঐҕҗ대학교�୨੢) উ�അ�ध�(동ݺ대학교�교 )ࣻ

উ�ഐ�Ӑ�(ೠ국੹੗ాनোҳ원�प੢) ন�ળࢿ��(োࣁ대학교�교 )ࣻ ষ�բ�ਔ�(ೠ국੹੗ాनোҳ원�଼ ੐োҳ원)

ৈ�൞�઱�(대૓대학교�교 )ࣻ ো�ӏࠉ��(ೠ국੗동ରোҳ원�౱੢�ࣻ (োҳ원ࢳ ৘�ઙ�୍ �(ೠ국җ학ӝࣿ원�교 )ࣻ

য়۾�࢚��(ೠ국җ학ӝࣿোҳ원�ъܷ࠙원੢) য়ࢿ��Ӕ�(ই઱대학교�교 )ࣻ য়�ਮ�ഐ�(ࢿӐҙ대학교�교 )ࣻ

য়�੄�ৌ�(-(٣झ೒ۨ੉�োҳ위원) য়�੿�ള�(ࢿ࢖੹੗�݃ झఠ) ਋޹�ࢿ��(ೠ국ӝࣿ교ਭ대학교�교 )ࣻ

਋�਍�ఖ�(ೠ국җ학ӝࣿ원�교 )ࣻ ਋�੿�ഐ�(࠺ઊ֏झ౟�대಴੉ࢎ) 원�ઁ �ഋ�(ب௡ੌ۩౟ۿ௏ܻই�대಴੉ࢎ)

ਬ�동�ള�(ࢿ࢖੹੗�੹ޙ) ਬݺ��ध�(ःप대학교�교 )ࣻ ਬ�ਮࢼ��(ೠ҃대학교�교 )ࣻ

ਬ�੿ࠉ��(ҕ઱대학교�교 )ࣻ ਬ�ଲࣁ��(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢) ਬ�ହ�동�(ೠ국җ학ӝࣿ원�교 )ࣻ

ਬ�ହ�ध�(ࢿ࢖੹੗�੹ޖ) ਮ�ҟࢼ��(ੋ ೞ대학교�교 )ࣻ ਮݺ��국�(੉ചৈ੗대학교�교 )ࣻ
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ਮ࢚��ള�(ೠ국੹੗ӝࣿোҳ원�଼ ੐োҳ원) ਮࢳ��૓�(ೠ국җ학ӝࣿোҳ원�원੢) ਮࢳ��അ�(ױ국대학교�교 )ࣻ

ਮࢲ)�۽�ࢿ�਎대학교�교 )ࣻ ਮ�৔�ӂ�(ࢿ࢖੹੗�݃ झఠ) ਮ�ੌ �ҳ�(োࣁ대학교�교 )ࣻ

ਮ�ઙ�ਊ�(ࢿ࢖੹੗࢚࠺�੐Ҋޙ) ੉�ъ�ਮ�(ࢿӐҙ대학교�교 )ࣻ ੉�҃ �઺�(োࣁ대학교�교 )ࣻ

੉�ҟ�৐�(҃ࢲ대학교�교 )ࣻ ੉�ӏ�대�(ҕ઱대학교�교 )ࣻ ੉�ӏࠂ��(ೠ국੹੗ӝࣿোҳ원�ࠗ 원੢)

੉�ӏ�೙�(ࢿ࢖੹੗�ࠗ (੢ࢎ ੉�թ�ਮ�(Ҋ۰대학교�교 )ࣻ ੉؋��ӝ�(োঐҕҗ대학교�교 )ࣻ

੉؋��૓�(੹࠘대학교�교 )ࣻ ੉�동�ӏ�(஠஠য়ܻ࠽ݽ౭�ࠗ (੢ࢎ ੉ޙ��ӝ�(োࣁ대학교ݺ�৘교 )ࣻ

੉ޙ��ध�(ೠ국੹੗ాनোҳ원�प੢) ੉�߽ ӣನ대학교�교)�ࢶ� )ࣻ ੉݅�࢚� �(दझݫ੉౟�대಴੉ࢎ)

੉ࢸ�࢚��(ೠন대학교ݺ�৘교 )ࣻ ੉࢚��ਮ�(োࣁ대학교�교 )ࣻ ੉࢚��ള�(ਝ੉࠳ೖই�대಴੉ࢎ)

੉ࢳ��ഐ�(ೠ국੹੗ాनোҳ원�଼ ੐োҳ원) ੉ࢳ��൞�(4,ೞ੉ץझ�대಴੉ࢎ) ੉ࣻ�ࢿ� �(ःप대학교�교 )ࣻ

੉ࢿ��ળ�(ೠন대학교�교 )ࣻ ੉�ࣻ োҳࢲࣃೠ국)�޹� �ࣗ대಴੉ࢎ) ੉�थ�ਊ�(ನ೦ҕҗ대학교�교 )ࣻ

੉�थ�਷�(ࢲ਎җ학ӝࣿ대학교�교 )ࣻ ੉�थ�ഐ�(ೠߒ대학교�교 )ࣻ ੉�৔�۳�(ࣁઙ대학교�교 )ࣻ

੉�ਮ�ध�(਎࢑җ학ӝࣿ원�교 )ࣻ ੉�ੋ �ӏ�(Ҋ۰대학교�교 )ࣻ ੉�੤�ҙ�(ೠ국੗동ରোҳ원ࠗࠄ�੢)

੉�੤ࢿ��(Ҋ۰대학교�교 )ࣻ ੉�੤�૓�(ःप대학교�교 )ࣻ ੉�੤�ഘ�(ࢲ਎대학교ݺ�৘교 )ࣻ

੉�੤�ള�(ਬ੿दझమ�대಴੉ࢎ) ੉�੿�਋�(઺ঔ대학교�교 )ࣻ ੉�੿�원�(ࢲ਎대학교ࢶ�੐োҳ원)

੉�ઙ�ഐ�(ःप대학교�교 )ࣻ ੉�ઙ�ഐ�(ࢲ਎대학교�교 )ࣻ ੉�ઙ�ഐ�(ࢲ਎대학교�교 )ࣻ

੉�઱�ো�(੹઱࠺੹대학교�교 )ࣻ ੉�૓�ҳ�(동국대학교ࢳ�ઝ교 )ࣻ ੉�ହ�ೠ�(ೠ국ب߈୓࢑সഈഥ࢚�Ӕࠗഥ੢)

੉�଻�਷�(ੋ ೞ대학교�교 )ࣻ ੉�ୌ�൞�((੹)�୒઱대학교�교 )ࣻ ੉�����୍ �(동국대학교�교 )ࣻ

੉�����୍ �(동국대학교�교 )ࣻ ੉�୽�ਊ�(োࣁ대학교�교 )ࣻ ੉�୽�ਔ�(ࢲ਎대학교ݺ�৘교 )ࣻ

੉�క�동�(국ઁ대학교�교 )ࣻ ੉�క�원�(Ҋ۰대학교ݺ�৘교 )ࣻ ੉�ೠ�ܿ �(઺ঔ대학교�교 )ࣻ

੉�ೠ�ഐ�(ੋ ೞ대학교�교 )ࣻ ੉�ഄ�੤�(ࢲ਎대학교�교 )ࣻ ੉�ഋ޹��(Ҋ۰대학교�교 )ࣻ

੉�൜�֢ �(ҟ઱җ학ӝࣿ원�교 )ࣻ ੉�൞؋��(୽թ대학교�교 )ࣻ �ੋ஖�ഐ�(ݺࣁ대학교�교 )ࣻ

੐ࣽ�ݒ� �(ೠ국җ학ӝࣿোҳ원ࢶ�੐োҳ원) ੐�न�ੌ 대학교�교҃ࢲ)� )ࣻ ੐�ઁ �ఌ�(ೠন대학교ݺ�৘교 )ࣻ

੐�ഌ�ࣼ �(੉ചৈ੗대학교�교 )ࣻ ੢�ӡ�૓�(҃ ࠘대학교�교 )ࣻ ੢ࢳ��ഐ�(Ѥ국대학교�교 )ࣻ

੢ࢿ��૓�(ࢿ࢖੹੗�ࠗ (੢ࢎ ੢�੊�ળ�(҃ ൞대학교�교 )ࣻ ੹�국�૓�(ࢲ਎대학교ݺ�৘교 )ࣻ

੹�동ࢲ)�ࢳ�਎대학교�교 )ࣻ ੹�߽ �਋�(ࢿӐҙ대학교�교 )ࣻ ੹ࢶ��੊�(౵੉մ׏࣍झࢎ�੢)

੹ࣁ��৔�(ࢲ਎대학교�교 )ࣻ ੹�৔�അ�(4ࢿ࢖%*�ࠗ ഥ੢) ੹�੿�ള�(ࢿӐҙ대학교�교 )ࣻ

੹�ഘ�క�(઺ঔ대학교ݺ�৘교 )ࣻ ੿�교�ੌ �(ೠ국੹੗ాनোҳ원�োҳ੹ޙ위원) ੿�ӡب��(੹࠘대학교�교 )ࣻ

੿ࣻ�޹� ৡఫ�ࠗۄ)� (੢ࢎ ੿୍�ߑ� �(୽թ대학교�교 )ࣻ ੿ߧ��૓�(ೠ국৻국য대학교�교 )ࣻ

੿ࢿ��৐�(ରࣁ대ਲ਼೤ӝࣿোҳ원ࢶ�੐োҳ원) ੿�थ�원�(Ҋ۰대학교�교 )ࣻ ੿�ਊ�ӏ�(ਸ૑대학교�교 )ࣻ

੿�원�৔�(కࢿীझূ੉�ࠗ (੢ࠗࠄ ੿�ਮ�ഐ�(ೠ국೦ҕ대학교�교 )ࣻ ੿�਷�थ�(ࢿ࢖੹੗ࢎ�੢)

੿�ੌ �ӂ�(ೠ국੹੗ాनোҳ원ࠗࠄ�੢) ੿�੿�ച�(ೠন대학교ࢳ�ઝ교 )ࣻ ੿�ઙޙ��(োࣁ대학교�교 )ࣻ

੿�����ળ�(ॕ ܻ �٘대಴੉ࢎ) ੿�૓�Ҍ�(઺ঔ대학교�교 )ࣻ ੿�૓�Ӑ�(੹࠘대학교�교 )ࣻ

੿�೧�ળ�(҃ ൞대학교�교 )ࣻ �ӏ�(ೠ국җ학ӝࣿ원�교޹ઁ� )ࣻ ઑ�҃ �ࣽ �(ೠ국৻국য대학교�교 )ࣻ

ઑ�թ�੊�(ࢲ਎대학교�교 )ࣻ ઑب��അ�(ੋ ೞҕস੹ޙ대학�교 )ࣻ ઑ޹��ഐ�(Ҋ۰대학교�교 )ࣻ

ઑੋ�ࢿ� �(동국대학교�교 )ࣻ ઑࢿ��അ�(ೠন대학교�교 )ࣻ ઑ�৔޹��(4LZ.JSS�$&0)

ઑ�઺�ൃ �(ੋ ୌ대학교�교 )ࣻ ઑ�૓�ਔ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢�ࣻ (োҳ원ࢳ ઑ�അ�ઙ�(ъ원대학교�교 )ࣻ

ઑ�ഌ�੿�(࢑ޛࢿ࢖�Ӓܛ੢) ૓�����ള�(҃ ӝ대학교�교 )ࣻ ର�୍ �ਔ�(ೠ국੹੗ӝࣿোҳ원ࣃ�ఠ੢)

ର�ഄ�ӏ�(ࢲ਎җ학ӝࣿ대학교�교 )ࣻ ଻�৔�୍ �(োࣁ대학교�교 )ࣻ ଻�઱�ഋ�(ҟ਍대학교�교 )ࣻ

ୌ�҃ �ળ�(ॿઃ�ഥ੢) ୭�ъࢶ��(ೠ국ӝࣿ교ਭ대학교�교 )ࣻ ୭�ҟࢿ��(ೠ국੹੗ాनোҳ원�प੢)

୭�ҟ�಴�(ࢿ࢖੹੗�݃ झఠ) ୭�߽ �ࣻ �(ࠗ ҃대학교�교 )ࣻ ୭�߽ �ഐ�(ೠ국੹੗ӝࣿোҳ원ࠗࠄ�੢)

୭޹�ࢿ��(೧஖ఫ�대಴੉ࢎ) ୭�ࣻ �ੌ �(੹թ대학교�교 )ࣻ ୭�थࢿ࢖)�ߧ�੹੗�ࠗ (੢ࢎ

୭�थ�ઙ�(-(੹੗�ࠗ (੢ࢎ ୭�৔�ӏ�(ೠ국교ా대학교�교 )ࣻ ୭�ਊ�ࣻ �(नೠ대학교�교 )ࣻ

୭�਋�৔�(োࣁ대학교�교 )ࣻ ୭�����ਔ�(ࣼ ৈ੗대학교�교ݺ )ࣻ ୭�ਮࢳ��(ೠߒ대학교�교 )ࣻ

୭�੤�ഄ�(ೠ국җ학ӝࣿ원�교 )ࣻ ୭�ળ�ܿ �(҃ ࠘대학교�교 )ࣻ ୭�઺�ഐ�(ࢲ਎द݀대학교�교 )ࣻ

୭�૓ب)�ࢿ�੉஖భۨ௓�ࠗ (੢ࢎ ୭�ହߧ��(ೠߒ대학교�교 )ࣻ ୭�ହ�ध�(%#ೞ੉ఫ�ࠗ ഥ੢)

୭�ୌ�원�(ױ국대학교�교 )ࣻ ୭�അ�ఖ�(ೠ국೧নҗ학ӝࣿ원�଼ ੐োҳ원) ೠ�동ࢳ��(҃ ࠘대학교�교 )ࣻ

ೠ�৔ࢶ��(ࠗ ҃대학교�교 )ࣻ ೠ�਷�ഌ�(ীझীझঙॿ�대಴੉ࢎ) ೠ�੤�ഐ�(Ҋ۰대학교�교 )ࣻ

ೠ�੿�ജ�(୽թ대학교�교 )ࣻ ೠ�క�൞�(ࢿӐҙ대학교�교 )ࣻ 대학교�교ࣁো)�ࢼ�ߧೣ� )ࣻ

�ೣ୍ �൞�(ࢿ࢖੹੗�݃ झఠ) ೲ�੤ف��(ೠ국੹੗ాनোҳ원�଼ ੐োҳ원) ೲ�����ળ�(Ҋ۰대학교�교 )ࣻ

അ�ਬ�૓�(대ҳ҃࠘җ학ӝࣿ원�଼ ੐োҳ원) ഘ�국�క�(ৃ ুझ޷ࣁ௑�োҳ위원) ഘ�대�ध�(োࣁ대학교�교 )ࣻ

ഘ୍�޹� �(ःप대학교�교 )ࣻ ഘ�थ�ഘ�(ੋ ೞ대학교ݺ�৘교 )ࣻ ഘ�ਬ�ध�(࢚૑대학교�교 )ࣻ

ഘ�ੋ �ӝ�(҃ ൞대학교�교 )ࣻ ഘ�ઁ �ഋ�(ೠন대학교�교 )ࣻ ഘ�୍ �ഐ�(઺ঔ대학교�교 )ࣻ

ടࢿ��਍�(оୌ대학교�교 )ࣻ ട�थ�ള�(동국대학교�교 )ࣻ ട�원�ળ�(ই઱대학교�교 )ࣻ

ട�ੋ �੿�(ݺ૑߽원�ࣻ (োҳ원ࢳ ട�ੋ �୍ �(ъ원대학교�교 )ࣻ ട�ੋ �క�(੹թ대학교�교 )ࣻ

ട�૓�৔�(ೠ국೦ҕ대학교�교 )ࣻ

사무국 직원 명단
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사업위원회에서는 한국통신학회, 한국자동차공학회와 공등으로 ‘

제 3회 미래자동차 기술 공동워크숍’ 을 온라인으로 9월 1일 (목)

에 개회하였다.  Emerging Technologies/ Network Technologies 

for Automotive Systems/ Computing Platform for Software-Defined 

Vehicles 3가지 큰 주제로 각 분야의 전문가를 초청하여 발표를 성

황리에 진행하였다.    

제 3회 미래자동차 기술 공동워크숍 강연모습

신규회원 가입현황

기간 : 2022년 6월 1일 - 8월 31일

<੿ഥਗ>

이치원(㈜메디인테크), 강태규, 고석현, 박경신, 이제석((주)빅텍), 한진

석(㈜하이비), 김승모(Georgia Southern University), 김세인(KIST), 현예

지(LIG넥스원), 김명석, 박성호, 안상태(경북대학교), 안승준, 최대원, LI 

YUANJIE(고려대학교), 박종철 , 이원철(나노종합기술원), 이혜지(대구

가톨릭대학교), 남순열(명지대학교), 김현찬, 장선혁(삼보모터스(주)), 

김기룡, 김태현, 박현국(삼성전자), 홍경찬(상지대학교), 권혁수(서울대

학교), 이영민(서울시립대학교), 김봉준(숙명여자대학교), 장용진(숭실

대학교), 이안용(스마트팩토리과), 김재식, 염정헌, 원상진, 이상록(신

스타 프리젠츠), 배성훈(안양대학교), 육 현(연세대학교), 김수진, 김유

정, PankajSingh(영남대학교), 배승환, 임홍기(인하대학교), 김용일(정

한테크(주)), 최종원(중앙대학교), 김다니엘, 이이재, 최기환(한국과학

기술연구원), 백광선(한국광기술원), 김기연(한국산업기술시험원), 이

석주(한국에너지공과대), 김주형, 문철우, 이동한, 진효민(한국자동차

연구원), 박영주(한국전기연구원), 김선혁, 서승우(한국전자통신연구

원), 김도경, 문지환, 전승배(한밭대학교), 김철림(한성대학교), 송익현(

한양대학교), 강보성(한화시스템), 김상갑, 손도선(해군)

이࢚	ݺ��

<ಣࢤഥਗ>

윤상원(한양대학교)

이࢚	ݺ�

<೟ࢤഥਗ>

이종호(강남대학교), 구민성, 김영석, 김정규, 박대영, 신인환, 이민수, 
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전다빈, 최건위(경기과학기술대), 구건모, 김지영, 여성일(경북대학

교), 강성윤, 곽민섭, 김경년, 김다은, 김동수, 김석영, 김성환, 김승태, 

김예슬, 김준형, 박성훈, 박현철, 백종범, 이주천, 이혜영, 전진수, 정

다형, 조석주, 조  한, 황승언, TRANPHUONG, 붕티레친, PENARAUL(

고려대학교), 박지환(고려사이버대학교), 손윤서, 이동준(광운대학교), 

김해성, 엄정현(국민대학교), 이슬람모하메드자히룰(대구가톨릭대학

교), 김민수, 이병훈, 최기순, 한우경, (대구경북과학기술원), 신하람(

대림대학교), 강은수, 마이트렁, 원해양, 채연정(동국대학교), 주현성(

동서울대학교), 권태한, 김하리(동양미래대학교), 정서현(명지대학교), 

박수연, 이상인(부산대학교), 송우성, 심관열(부천대학교), 안민수, 최

혜주(상명대학교), 이시윤(서강대학교), 김다솔, 최민지(서울과학기술

대학교), 구본학, 김 찬, 박민수, 박창헌, 유윤규, 윤정인, 한승현(서울

대학교), 김수민(서울시립대학교), 정기욱(성균관대학교), 송재우(성균

관대학교), 박신형(숙명여대학교), HAN CHENG, 권현채, 김선민, 홍

성호(아주대학교), 장형준(안양대학교), 김윤지, 류준희, 유재원, 정수

희(연세대학교), 김민진(영남대학교), 정승환(울산대학교), 윤희준(이

화여대학교), 김승환, 박상영, 박준후, 장재혁(인하공업전문대학교), 

김동현, 김수정, 김찬호, 김태용, 나종환, 박지훈, 서지영, 윤 민, 윤수

연, 조민우(인하대학교), 심윤아(전남대학교), 김현규(전북대학교), 김

선민, 박지훈, 이민서, 정성훈, 정재연(조선이공대학교), 권익현, 김민

지, 김홍구, 서종현, 서지택, 성시훈, 신동현, 안예림, 장예륜, 최태희

(중앙대학교), 신성균, 황지우(충남대학교), Ngo Chi Trung(충북대학

교), 노현희(한국과학기술연구원), 강성현, 권용준, 박석준, 배형준, 우

상민, 황현조(한국과학기술원), 이효연, 황준상(한국외국어대학교), 김

남국, 이현주, 임성민(한국폴리텍대학교), 홍성재(한국항공대학교), 김

수진, 마하나로, 신유정, 안희진, 윤정수, 이다혜, 조지훈, 한재흔(한밭

대학교), 김예은, 김재영, 김태영, 남재현, 박성현, 박지성, 이지환, 장

인우, 장진엽, 전성원(한양대학교), 김범준, 김하연, 박규빈, 이한얼, 

장유진, 정회창(UNIST), 김민정(UST)

이࢚	ݺ���
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사업위원회
(공동개최) 한국자동차공학회, 

한국통신학회
제 3회 미래자동차 기술 공동워크숍 9.1 온라인(유튜브)
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୭Ӕ ੋҕ૑מ ӝࣿ਷ ঌҊܻ

્੄ ѐࢶਸ ా೧ࢲ әࣘ۽ب 

࠙ স࢑ ਷݆ ݴ੹ೞҊ ੓ਵߊ

ঠী ഝਊغҊ ੓ਵա, ஹೊఠ 

 ݅ࢲജ҃ী ػઁా ੹ ӝࣿ਷࠺

਋ࣻೠ מࢿ੉ ਬ૑ױ חغ੼ਵ

ҳࠛ بೠ োҳ Ѿҗীܯഴ ۽

ೞҊ ӝࣿ ࢚ਊചীח য۰਑

੉ ੓ण׮פ. ੉۞ೠ ױ੼ਸ ӓ

Ҋ ੓णغೞѱ োҳߊӝࣿ੉ ഝ ࢚ച૕ ೱ ࢚ೞӝ ਤ೧ ৔ࠂ

ӝࣿী ҙ ࢚ച૕ ೱ ࢚৔ ߈ӝ מҕ૑ੋ חౠ૘ഐ ࠄ .׮פ

ೠ োҳܳ ࣻ೯ೞח ೟҅ ੹ޙоٜ੄ ֤5 ޙಞਵ۽ ҳغࢿ

঻ण׮פ.

୐૩, t৔࢚ ߸ജ ӝ߈੄ ৔࢚ ѐࢶ োҳ زೱ(ࢲ਎җ೟ӝ

ࣿ؀೟Ү ӣೠ਎)u਷ न҃ݎਵ۽ ѐࢶ ৔࢚੄ п ചࣗ чٜ

ਸ ૒੽ ৘ஏೞৈ ੑ۱ ৔࢚җ ѐࢶ ৔࢚੄ ઙױр ߸ജਸ 

ࣻ೯ೞৈ ੷ઑ߂ ب ࣻ઺ ୫৔җ э਷ ࠗ੸੺ೠ ୫৔ജ҃੉

ա ஠ࢲࣃ ۄݫ੄ ೠ҅۽ ੋೞৈ ৌച۱ੑ ػ ৔࢚੄ ച૕ਸ 

ѐࢶೞח ӝࣿ੄ ୭न োҳ زೱਸ ࣗѐ೤ل .׮פ૩, t࠙

ز)ೱز ӝࣿ੄ ୭न োҳ ࢶച૕ѐ ࢚৔ بೠ ੷ઑמо ࢳ

Ҵ؀೟Ү ߅੤١ ޹)u਷ ׬۞٩ ӝ߈੄ ৔࢚ ѐࢶ ӝࣿ੉ ৔

 ۱ਸݺ؀ೠ ૐ җ੿ীࢶೞӝ য۰ਕ ѐࢳ࠙ җ੿ਸࢶѐ ࢚

ਃೞח ࠙ঠী ੸ਊೞӝ য۰਍ ױ੼ਸ ӓࠂೞӝ ਤ೧ࢲ ߸

ജೣࣻ חژ ߸ജೣࣻ੄ ҅ࣻܳ ୹۱ೞ׬۞٩ ח ӝ߈੄ ୭

न োҳ زೱਸ ࣗѐ೤ࣇ .׮פ૩, t੸৻߂ ࢶ оदҟࢶ ৔

 u਷(١ അࢿ߅ Ҵ؀೟Үز)ೱز ӝࣿ੄ ୭न োҳ ࢿ೤ ࢚

о ߂ ࢶ৻ನ଱ೠ ੸ ۽౵੢ਵ ف ܲ׮ ۽ࢲ ਸݶೠ ੢ੌز

दҟࢶ ৔࢚੄ ࢚ഐ ࠁ৮੸ੋ ੿ܳࠁ ೤ࢿೞৈ ੄޷ ੓Ҋ റ

ࣘ ୊ܻܳ औѱ ೞӝ ਤೠ ৔࢚ ೤ࢿ ࠙ঠ੄ ୭न ӝࣿਸ ࣗ

ѐ೤׮פ. ֔૩, t٘ੋۄ࠶ ৔࢚ ച૕ ಣо ӝࣿ੄ ୭न ো

ҳ زೱ(੹࠘؀೟Ү ੉ࣁഐ)u਷ ଵઑ ৔࢚੉ ઱য૑૑ ঋ਷ 

ੋۄ࠶ חஏ੿ೞ ۽ਵز੸ ച૕ਸ ੗ࢿ੄ ੿࢚৔ ࢲടী࢚

٘ ৔࢚ ച૕ ಣо ӝࣿ੄ ୭न োҳ زೱਸ ࣗѐ೤׮פ. ՘

ਵ۽, tRadiography Imageܳ ഝਊೠ ਊ੽ ѾೣѨ୹ী ҙ

ೠ োҳ(زҴ؀೟Ү ӂ੿਷ ١)uীחࢲ ৔࢚ ച૕ ೱ࢚ ӝ

ࣿ੄ ਽ਊਵ9 ۽-ray Ѩܳࢎ ా೧ࢲ ࣻ૘ػ radiography 

imageܳ ੉ਊೞৈ ਊ੽ࠗ ղࠗ੄ Ѿೣਸ Ѩ୹ೞח ୭न ӝ

.׮פҮ೤࠺ ਸמࢿ ਸ ࣗѐೞҊߨ

ই૒ ઙधغ૑ ঋ਷ ௏۽ա1۽� ੋೠ ൨ٚ ࢚ടҗ ࢂ߄ 

ੌ੿ ઺ীࠄ ب ౠ૘ഐܳ ਤೞৈ ਗҊܳ ੘ࢿ೧઱न ૘೙૓ 

ৈ۞࠙ԋ Ө਷ хࠄ .׮פ݀٘ ܳࢎ ౠ૘ഐо ҙ۲࠙ঠ োҳ

੗ ݅ࡺ ইة ߈ੌ ۄפ੗ীѱب ੋҕ૑מ ӝ߈ ৔࢚ ച૕ 

ೱ࢚ ӝࣿ ࠙ঠী ؀ೠ ੉೧ܳب ֫੉Ҋ, ׮নೠ ࢑স ࠙ঠ

ী ഝਊؘחغ ӝৈೡ ࣻ ੓ӝܳ ӝਗ೤׮פ.

੉ ୍ 편집위원

(동국대학교)
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Ǎ� ۿ ࢲ

৔࢚ ѐࢶ਷ �Ӓܿ 1�ীࠅ ࢲ ࣻ ੓٠ ੷ઑب, ࣻ઺ ୫৔җ э਷ ࠗ

੸੺ೠ ୫৔ജ҃੉ա ஠ࢲࣃ ۄݫ੄ ೠ҅۽ ੋೞৈ ৌച۱ੑ ػ ৔࢚੄ 

ച૕ਸ ѐࢶೞח ӝࣿ੉ݢ .׮੷ ನషۄ ,ࢪ੉౟ܚҗ э਷ ੹ޙ੸ੋ ৔

۞੉ .׮੓ ࣻ ࠅ п೧ࢤ ੘সਸ ࢶѐ ࢚ಞ૘ ࣗ೐౟ਝযܳ ాೠ ৔ ࢚

ೠ ࣗ೐౟ਝযח ৔࢚ ѐࢶਸ ਤೠ ӝୡ੸ੋ ো࢑ ٜਸ ઁҕೞӝ ޙٸ

ী ݆਷ ҃೷ਸ о૓ ੹ޙоо ୽࠙ೠ दрਸ ై੗ೠ۲ੌ ݶ׮੄ җ੿

ਸ Ѣ୊ ݒ਋ ಿ૕ જ਷ ѐࢶ ৔࢚ਸ ٜ݅য յ ࣻ ੓׮. ೞ૑݅, ৔࢚ 

ಞ૘ ࣗ೐౟ਝযী ੊ࣼೞ૑ ঋ਷ ࢎਊ੗੄ ҃਋ જ਷ Ѿҗܳ ঳যղӝ 

য۰਍ ױ੼ਸ о૓׮.

 ਸࢶѐ ػചزঌҊ્ܻী ੄ೠ ੗ חҊ੗ ೞܖ׮ ࢲҊী ࠄ ۽਺ਵ׮

ী ৔ೣࣼמ ਊ੗੄ࢎ ੄ Ѿҗоࢶѐ ࢚੉ ҃਋, ৔ .׮੓ ࣻ ࠅ п೧ࢤ

ೱਸ ߉૑ ঋӝ ޙٸী ୭Ӕ झ݃౟ ಪ, ঘ࣌ ஬ ׮ ١নೠ ஠ࢲࣃ ۄݫ

੄ ؀઺ച৬ ؊ࠛয ৔࢚ ѐࢶ ӝࣿী ؀ೠ ؀઺੸ੋ ҙब੉ ֫ই૑Ҋ 

੓ژ .׮ೠ, ৔࢚ ѐࢶ ӝࣿ਷ ੗ਯ઱೯ ର۝, झ݃౟ ҕ੢ ׮ ١নೠ 

਽ਊ ࠙ঠীࢲ ஠۽ࢲࣃ ۄݫ ஂٙೠ ੑ۱ ৔࢚੄ ੹୊ܻ ӝࣿࢎ ۽ਊ

স҅ী࢑ ߂ ೟҅ ۽޲ਸ ֫ੌ ࣻ ੓ਵמࢿ ੹ ӝࣿਸ࠺ য, ஹೊఠغ

.׮Ҋ ੓غ൤ ૓೯ߊ਷ োҳо ഝ݆ ,ࢲ

୭Ӕ ৔࢚ ѐࢶ োҳח बக ೟ण(deep learning) ӝ߈੄ ৔࢚ ߸

ജ(image-to-image translation)<1> ӝࣿী ઱ݾೞҊ ੓׮. ৔

� ജ ӝࣿ਷߸ ࢚Ӓܿ ��৬ э੉ न҃ݎਵ۱ੑ ۽ ৔࢚җ ѐࢶ ৔࢚

੄ ઙױр ߸ജਸ ࣻ೯ೞח ӝࣿ۽, ൤झషӒ۔ ಣഝച (histogram 

equalization)৬ э਷ рױೠ ߸ജ ೣࣻ(transformation function)ী 

ӝ߈ೠ ੹ా੸ੋ ؀ઑ࠺ ѐࢶ(contrast enhancement) ӝࣿҗ ࠺Үೞ

ৈ, ؀ઑ࢚࢝ ,࠺ ৵ҋ, ੟਺ ׮ ١নೠ ઙܨ੄ ച૕ ੷ೞ ਃࣗܳ ѐࢶ
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ೡ ࣻ ੓য ݆਷ ҕਊ ؘ੉ఠ ࣁ౟<�><3><4>ীࢲ ௾ מࢿೱ࢚

ਸ ٜ݅য ղ঻׮.

ӝࣿ ࢶѐ ࢚੄ ৔߈ജ ӝ߸ ࢚੉۞ೠ ৔ חࢲҊী ࠄ

ٜਸ ࢓ಝࠁҊ੗ ೠ׮. �੢ী׮ חࢲনೠ ৔࢚ ߸ജ ӝ߈

੄ ৔࢚ ѐࢶ ӝࣿਸ ࣗѐೠ3 .׮੢ীחࢲ ୭न ӝٜࣿী 

؀ೠ ࠺ מࢿҮܳ ઁदೠ׮. ݃૑݄ਵ4 ۽੢ীࢲ Ѿۿਸ 

.׮חݛ

ǎ� ৔࢚ ߸ജ ӝ߈੄ ৔࢚ ѐࢶ

৔࢚ ߸ജ਷ न҃ݎਵ۽ ѐࢶ ৔࢚੄ п ചࣗ чٜ

ਸ ૒੽ ৘ஏೞৈ ੑ۱ ৔࢚җ ѐࢶ ৔࢚੄ ઙױр ߸ജ

ਸ ࣻ೯ೞߨߑ ח੉׮. ੉ܳ ਤ೧, ৔࢚ ߸ജীח Fully 

$onvolutional NetworL (F$N)<5>੉חܻࠛ ۄ न҃ݎ

੉ ઱ࢎ ۽ਊ׮ػ. F$N਷ ࣻ׮੄ �ରਗ ஶ࣌ܖࠅ ҅க

(convolution layer)ਵ۽ ҳػࢿ न҃ݎਵ۽ �ରਗ ஶࠅ

 ۽ബҗ੸ਵ ܳࢲ3ରਗ బ ۽க੉ ੑ۱җ ୹۱ਵ҅ ࣌ܖ

୊ܻೡ ࣻ ੓য ੑ۱ ৔࢚җ ѐࢶ ৔࢚੄ ઙױр ߸ജਸ 

ࣻ೯ೞӝী ੸೤ೞ׮.

৔࢚ ѐࢶਸ ബҗ੸ਵ۽ ࣻ೯ೞӝ ਤ೧חࢲ ৔࢚੄ ೖ

 ח஖޷ ৬ э਷ ച૕ী ৔ೱਸ࠺؀ઑ ,بҳ ,҃ߓ ,୓ࢎ

੹৉ ੿ܳࠁ Ҋ۰ೞח Ѫ੉ ೙ࣻ੸੉׮. Ӓ۞ա ஶܖࠅ

ੑ חக਷ ചࣗ੄ ୹۱чਸ Ѿ੿ೞӝ ਤ೧ Ҋ۰ೞ҅ ࣌

<그림 1> 영상 개선 예시[2],[3],[4] 입력 영상 (위), 개선 영상 (아래)

<그림 2> 영상 변환 기반의 영상 개선 예시

<그림 3> U-Net[7] 구조
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۱੄ ৔৉ ௼ӝܳ ੄޷ೞח ࣻਊ ৔৉(receptive field)

੉ ੘ই ੹৉ ੿ܳࠁ ஂٙೞӝ য۵ױ ח׮੼ਸ о૓׮. 

੉ ܳઁޙ ೧Ѿೞӝ ਤ೧ Deep 1hoto &nhancer (D1&)
<6> ӝࣿ਷ 6-Net<7>ਵחܻࠛ ۽ न҃ݎਸ ৔࢚ ѐࢶী ب

ੑೞ৓׮.

6-Net਷ �Ӓܿ 3�җ э੉ ੋ௏؊৬ ٣௏؊۽ ҳػࢿ 

F$N੉׮. ੋ௏؊׮ ח਍ࢠ೒݂(downsampling) җ੿

ਸ ా೧ ੑ۱ ৔࢚੄ ҕр೧ܳب࢚ ઴ৈաоݴ ৔࢚ ѐ

� .׮ী ೙ਃೠ ౠ૚ਸ ୶୹ೠࢶӒܿ 4�ীࢲ ഛੋೡ ࣻ 

੓٠ ੑ۱ ৔࢚੄ ҕр೧ب࢚о ઴যٚݶ׮, э਷ ௼ӝ

੄ ஶ࣌ܖࠅ ೙ఠܳ ࢎਊೞ؊بۄ ചࣗ੄ ୹۱чਸ ঳ӝ 

ਤ೧ Ҋ۰ೞ۱ੑ ח ৔࢚੄ ৔৉੉ טযա ஶ࣌ܖࠅ ҅

க੄ ࣻਊ ৔৉੉ ழ૓6 ,ࢲۄٮ .׮-Net੄ ੋ௏؊ח 

৔࢚ ѐࢶী ೙ਃೠ ੹৉ ੿ܳࠁ ബҗ੸ਵ۽ ୶୹ೡ ࣻ 

੓׮. ҕр೧חب࢚ ച૕ਸ Ѿ੿ೞח ೨ब੸ੋ ਃࣗ੉ӝ 

ࠂ ب࢚੄ ҕр೧࢚৔ ػ੷ೞ ࢲݶী ੋ௏؊ܳ Ѣ஖ޙٸ

ਗ਷ ৔࢚ ѐࢶী ೙ࣻ੸੉׮. �Ӓܿ 3�੄ ഥ࢝ ച࢓಴

 ௏؊੄ੋ ࢲ೒݂(upsampling) җ੿ীࢠ٣௏؊о স ח

઺р ౠ૚ਸ ഝਊೞৈ ৔࢚੄ ҕр೧ࠂ ܳب࢚ਗೞח Ѫ

ਸ بदೠ׮. ੋ௏؊ী׮ ࢲ਍ࢠ೒݂ਸ ૓೯ೞӝ ૒੹ী 

୶୹ೠ ઺р ౠ૚ٜ਷ ҕр೧ب࢚ ੿ࠁо ࣚपغӝ ੹ 

੿ܳࠁ ನೣೞҊ ੓ਵ۽޲ ѐࢶ ৔࢚੄ ࠗࣁ ಴അਸ ࠂ

ਗೠؘח׮ ਬܻೞ׮.

6ndereYposed 1hoto &nhancement(61&)<�> ӝࣿ਷ 

৔࢚ ѐࢶ ӝࣿী ۨ౭֏झ(RetineY)<�> ؛ݽਸ ੽ݾೞ৓

 ӝ҅੄ بࢲജ҃ী ח੉ ߸ചೞݺ਷ ઑ؛ݽ ౭֏झۨ .׮

दп दझమ੉ ੋр੄ दп दझమэ੉ ࢚࢝ਸ ਗ۽؀ې 

ੋधೡ ࣻ ੓ѱ ٜ݅ӝ ਤ೧, ৔࢚ਸ ઑݺ(illuminance) 

ೡ ೞৈ ୊ܻೞ࠙ ۽ਵ࠙ࢿ ਯ(reflectance)ࢎ߈ җ࠙ࢿ

 Ҋ׸ ܳࠁ੿ ࢚࢝ ച૕ ੷ೞ੄ ݆਷ ࠗ࠙੉ .׮੉؛ݽ ח

੓ࢎ߈ חਯ ח׮ࠁ࠙ࢿ ੜػޅ ୫৔ജ҃ਵ۽ ੋ೧ ઑݺ 

߈ী ӝ؛ݽ ী ۨ౭֏झޙٸ աఋաӝ ࢲ੄ ৵ҋী࠙ࢿ

ೠ ৔࢚ ѐࢶ ୊ܻ ӝࣿ਷ ੷ઑب ৔࢚ ѐࢶী ъ੼ਸ ࠁ

.׮ੋ

�Ӓܿ 5�61 ח& ӝࣿ੄ ҳઑܳ بदೠݢ .׮੷, 61& 

ӝࣿ਷ ੋ௏؊ न҃ݎ, ૑৉ ౠ૚ ୶୹ӝ, ੹৉ ౠ૚ ୶

୹ӝ, ࣁ ઙܨ੄ F$Nਸ ੉ਊೞৈ ৔࢚ ѐࢶী ೙ਃೠ ૑

৉ ౠ૚җ ੹৉ ౠ૚ਸ ୶୹ೠ׮. ബҗ੸ੋ ౠ૚ ୶୹ਸ 

ਤ೧ 61& ӝࣿ਷ ৔࢚੄ ҕр೧ܳب࢚ ઴ৈաоݴ ஶࠅ

ӝ &61 ۽਺ਵ׮ .׮க੄ ࣻਊ ৔৉ਸ ևഃաр҅ ࣌ܖ

<그림 > UPE[8] 신경망 구조

<그림 4> 입력의 공간해상도와 컨볼루션 필터의 크기에 따른 컨볼루션 

계층의 수용 영역 변화 예시. 같은 컨볼루션 필터 크기를 가지더라도 입

력의 공간해상도가 절반인 (b)는 (a)보다 더 큰 수용 영역을 가진다.
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ࣿ਷ ۨ౭֏झ ؛ݽী ӝ߈ೞৈ ୶୹ೠ ౠ૚ਸ ߄ఔਵ

ب࢚਷ ੷೧࠙ࢿ ݺઑ ػࢶѐ .׮ೠࢶਸ ѐ࠙ࢿ ݺઑ ۽

ܳ о૑۱ੑ ۽޲ ৔࢚ী ੸ਊغӝ ਤ೧חࢲ ҕр೧ب࢚ 

 ੉ܳ ਤ೧, 61& ӝࣿ਷ #ilateral .׮ਗҗ੿੉ ೙ਃೞࠂ

(uided 6psampling(#(6)<10> ߨߑਸ ഝਊೠ6)# .׮ 

੄ ѐب࢚ਸ ഝਊೞৈ ੷೧࢚੄ ੑ۱ ৔ب࢚਷ Ҋ೧ߨߑ

৬ ೧بࣘ ୊ܻ ۽ਵߨߑ חਗೞࠂ ܳب࢚੄ ೧࢚৔ ࢶ

 ۽૑݄ਵ݃ .׮੢੼੉ ੓ ח׮ਗ Ѿҗо ਋ࣻೞࠂ ب࢚

61& ӝࣿ਷ ਗࠄ ೧ࠂ ۽ب࢚ਗػ ઑ࠙ࢿ ݺਸ ੑ۱ ৔

 ਸ࢚৔ ࢶҗ Ѿ೤ೞৈ ѐ࠙ࢿ ਯࢎ߈ ؍ೞ৓ܻ࠙ ࢲী࢚

঳׮ח.

୭Ӕ ҳӖ੄ োҳ౱਷ F$N ؀न Multi -ayer 

1erceptron(M-1)ਸ ഝਊೞৈ ৔࢚ ߸ജਸ ࣻ೯ೞ

 Multi-AYis M-1 for Image 1rocessing ੋݎन҃ ח

(MA9IM)<11> ӝࣿਸ ߊ಴ೞ৓3 .׮ରਗ బ۱ੑ ܳࢲҗ ୹

۱ਵחܖ׮ ۽ ஶ࣌ܖࠅ ҅கҗ ܻ׳ M-11 חରਗ బࢲ

୊ܻೞӝ ਤ೧ ۽੉ఠܳ M-1ؘ ࢚ী, ৔ޙٸ ӝܖ׮ ܳ

ਲ਼ ۽ౠ૚ਸ ҕр੸ਵ חೞ׼੄ п ৔৉ী ೧࢚৔ חࢲ

೤ೞߨߑ ח੉ ਃҳ׮ػ. ৘ܳ ٜয, ؀಴੸ੋ M-1 ӝ߈ 

৔࢚ ؘ੉ఠ୊ܻ न҃ݎ M-1-MiYer<1�>ݢ ח੷ ੑ۱ ৔

 ೡೞҊ п ಁ஖ܳ $ ରਗ੄࠙ ۽ਸ Nѐ੄ ಁ஖(patch)࢚

ౠ૚ ߭ఠ۽ ಴അೞ৓׮. ӒܻҊ, ੹஖ ো࢑җ M-1ܳ ઑ

೤ೞৈ N � $ ௼ӝ੄ ੑ۱ ೯۳ਸ ୊ܻೠ׮. �Ӓܿ 6�

ীب ࢲद ೞ٠ ੹஖ ো࢑ ૒റ M-1 1਷ ରਗ߹۽ ಁ஖ 

ౠ૚ਸ ਲ਼೤ೠ׮ .׮द ੹஖ ো࢑ਸ ా೧ ೯۳ਸ ਗഋ؀

ରਗ੄ ౠ૚ਸ ਲ਼ ٚݽ ۽߹஖ಁ ח� ਺ M-1׮ ٚ݅ ۽

೤ೠ׮. ૊, ف ઙܨ੄ M-1ח N � $ ੑ۱ ೯۳੄ ୐ ߣ

૩ ରਗ, ߣ ف૩ ରਗਸ пп ਲ਼೤ೞৈ ৔࢚ ؘ੉ఠܳ ୊

ܻೠ׮.

ஶ࣌ܖࠅ न҃ݎ਷ ஶ࣌ܖࠅ ҅க੄ ઁೠػ ࣻਊ ৔৉

ਵ۽ ੋೞৈ ҕр੸ਵڄ ܻݣ ۽য૓ ف ৔৉੄ ౠ૚ਸ 

ਲ਼೤ೞӝ ਤ೧חࢲ ୽࠙ೠ ࣻ੄ ஶ࣌ܖࠅ ҅கҗ ૑ࣘ੸

ੋ ੑ۱੄ ҕр೧ب࢚ хࣗо ਃҳݶ߈ .׮ػ, M-1 ӝ߈

੄ न҃ݎ਷ ੹஖ ো࢑җ M-1੄ ઑ೤ਵ۽ ੉۞ೠ ҕр

੸ ౠ૚ ਲ਼೤ਸ ࣚऔѱ ࣻ೯ೡ ࣻ ੓য, ઱੄ ૘઺ ҅க

(attention layer)<13> ӝ߈੄ Vision Transformer <14> न

 ਷݆ ۽ҳઑ ݎन҃ ؀ࣁਸ ਤೠ ର࢚җ ؊ࠛয ৔ݎ҃

ҙबਸ ߉Ҋ ੓׮.

�Ӓܿ 7�਷ MA9IM ӝࣿ੄ न҃ݎ ҳઑܳ بदೠ׮. 

MA9IM न҃ݎ਷ Mѐ੄ MA9IM ۾࠶ਵ۽ ҳغࢿয ੓

ਵݴ, MA9IM ۾࠶਷ $ross (ating #locL ($(#), ੋ௏

؊, ٣௏؊ ۾࠶ਵ۽ ҳغࢿয ੓׮. ੋ௏؊۱ੑ ח ৔࢚

<그림 6> MLP 기반의 영상 데이터 처리 예시 (MLP-Mixer[12])
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੄ ҕр೧ܳب࢚ ઴ৈաоࢲݶ ౠ૚ਸ ୶୹ೞҊ, ٣௏؊

ࢲ ח #)$ .׮ਗ೧աрࠂ ܳب࢚੄ ҕр೧࢚৔ ࢶѐ ח

.׮ਲ਼೤ೠ ܳࠁೠ ੿ٙஂ ࢲীب࢚ҕр೧ ܲ׮ ۽

ੋ௏؊৬ ٣௏؊ח Multi-AYis (ated M-1 ۾࠶ਸ ੉

ਊೞৈ ৔࢚ ѐࢶী ೙ਃೠ ૑৉ ੿ࠁ৬ ੹৉ ੿ܳࠁ ബ

җ੸ਵ۽ ୶୹ ߂ ഝਊೠݢ .׮੷, Multi-AYis (ated 

M-1 ۾࠶਷ ੑ۱ ৔࢚ਸ $ ରਗ ౠ૚ ߭ఠ۽ ಴അחغ 

�4ѐ੄ ಁ஖۽ ࠙ೡೞҊ, ಁ஖ ਤ஖ী 6 ۄٮѐ੄ Ӓܛ

ਵܨ࠙ ۽ೠ۱ੑ .׮ ৔࢚਷ 6 � 4 � $ ௼ӝ੄ బ۽ࢲ 

಴അ׮ػ. ӒܻҊ బࢲ੄ ୐ ߣ૩ ରਗҗ ߣ ف૩ ରਗী 

؀೧ пп M-1 ӝ߈੄ ҕр੸ ౠ૚ ਲ਼೤ਸ ࣻ೯ೠ׮. ୐ 

 ੄ ಁ஖ܛӒ ܲ׮ ۽ࢲ ਷࢑ো ח೯ೞࣻ ࢲ૩ ରਗীߣ

੿ܳࠁ ਲ਼೤ೞӝ ޙٸী ੹৉ ੿ܳࠁ ୶୹ೞח җ੿ਵ۽ 

 ਷࢑ো ח೯ೞࣻ ࢲ૩ ରਗীߣ ف ,ೠژ .׮пೡ ࣻ ੓ࢤ

э਷ Ӓܛ ղ ಁ஖ ੿ܳࠁ ਲ਼೤ೞӝ ޙٸী ૑৉ ੿ܳࠁ 

୶୹ೞח җ੿ਵࢤ ۽пೡ ࣻ ੓׮.

***� ҕѐ ؘ੉ఠ ߂ ঌҊ્ܻ ಣо ߨߑ

৔࢚ ѐࢶ ࠙ঠীࢲ օܻ ࢎਊחغ ҕѐ ؘ੉ఠࣁ౟ח 

MIT-Adobe 5, (Five,) <�>৬ -ow--ight (-o-) <3> ؘ

੉ఠࣁ౟о ઓ੤ೠ׮. Five, ؘ੉ఠࣁ౟ח ӝ҅೟ण ӝ

ؘ ݽ؀ӏ ػੑب ۽ӝࣿਸ ਤ೧ ୭ୡ ࢶѐ ࢚੄ ৔߈

੉ఠࣁ౟۽ ୨ 5,000੢੄ ੑ۱ ৔࢚җ ੉ী ؀ೠ ੿׹

(ground-truth) ৔࢚ਵ۽ ੉ܖযઉ ੓׮. ੿׹ ৔࢚਷ 

৔࢚ ಞ૘ ࣗ೐౟ਝযী ੊ࣼೠ ੹ޙо A, #, $, D, &о 

ࣻ੘সਵ۱ੑ ۽ ৔࢚ਸ ѐࢶೠ ৔࢚੉׮. ৔࢚੄ ച૕਷ 

઱ҙ੸੉ӝ ޙٸী ੿׹ ৔࢚਷ �Ӓܿ ��җ э੉ ੹ޙо

ী ۄٮ ഛো൤ ܳ׮ ࣻ ੓߈ੌ .׮੸ਵ۽ ৔࢚ ѐࢶ ࠙ঠ

ী5,000 חࢲ੢੄ ৔࢚ ઺ 4,500੢਷ ള۲ ࣁ౟500 ,۽

੢਷ పझ౟ ࣁ౟۽ ࠙ೡೞҊ, ৈ۞ ѐࢶ ৔࢚ ઺ ੹ޙо 

$੄ ѐࢶ ৔࢚ਸ ੿׹ ৔࢚ਵ۽ р઱ೞৈ ৔࢚ ѐࢶ ӝࣿ

ਸ ള۲ ߂ ಣоೠ׮. 

<그림 7> MAXIM[11] 신경망 구조
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-o- ؘ੉ఠࣁ౟ח ӓױ੸ੋ ੷ઑب ജ҃ীػٙஂ ࢲ 

৔࢚ ѐࢶਸ ਤ೧ ࣻ૘ೠ ؘ੉ఠࣁ౟475 ۽੢੄ ള۲ ৔

� .׮যઉ ੓ܖ੉ ۽ਵ࢚җ 15੢੄ పझ౟ ৔࢚Ӓܿ ��ח 

Five, ؘ੉ఠࣁ౟৬ -o- ؘ੉ఠࣁ౟੄ ੑ۱ ৔࢚ਸ ࠺Ү

ೠ׮. Five, ੑ۱ ৔࠺؀ ࢚ -o- ੑ۱ ৔࢚਷ ӓױ੸ੋ 

੷ઑب ജ҃ীغٙஂ ࢲয ઑ࠙ࢿ ݺ੄ ৌചо ؊ ٘ف۞

૑Ҋ ݆਷ ੟਺ ࠙ࢿਸ ղನೞҊ ੓ח Ѫਸ ഛੋೡ ࣻ ੓

 ӝࣿ੉ જ਷ ࢶѐ ࢚৔ ࢲ౟ীࣁo- ؘ੉ఠ- ࢲۄٮ .׮

ೠ ੟ࢤߊ ೧ੋ ۽ജ҃ਵ ب੷ઑ ,חࢲ੉ӝ ਤ೧ࠁ ਸמࢿ

਺ਸ ѐࢶ җ੿ীࢲ ബҗ੸ਵ۽ ઁѢೡ ೙ਃо ੓׮.

৔࢚ ѐࢶ ӝࣿ੄ מࢿ ಣоܳ ਤೠ ёҙ੸ ૑಴ח۽ 

1eaL 4ignal-to-Noise Ratio (14NR)җ 4tructural 

4imilarity IndeY Measure (44IM)੉ ؀಴੸੉׮. 

14NR਷ ঌҊ્ܻਵ۽ ѐࢶೠ ৔࢚җ (੉ೞ ৘ஏ ৔࢚), 

੿׹ ৔࢚ рী ಣӐ ઁғ য়ରࠗ۽ఠ ਬࢲۄٮ .׮ػب 

14NR਷ ੿׹ ৔࢚җ ৘ஏ ৔࢚੄ ಣӐ੸ੋ ࢚࢝ ਬࢎ

44IM਷ ੋр੄ दп .׮пೡ ࣻ ੓ࢤ Ҋ׮ஏ੿ೠ ܳب

੸ ച૕ ର੉ܳ ಣоೞӝ ਤ೧ Ҋউߨߑ ػਵࢲ۽ ৔࢚

੄ ҳઑ ੿ࠁ੄ ର੉ܳ ૑಴ী ߈৔ೞ৓44 ࢲۄٮ .׮IM

਷ ࢚࢝ ਬبࢎ ৻ী࠙ࢿ ҅҃ بҗ э਷ ࠗࣁ ಴അ ৉द 

૑಴ী ৔ೱਸ ޷஘׮. Ӓ۞ա ৔࢚ ച૕਷ ׮নೠ ਃੋ

੉ Ҋ۰ظঠ ೞࠂ ח೤੸ੋ ѐ֛ਵ14 ۽NRҗ 44IM ױ

ੌ ૑಴݅ਵ۽ ಣоೞӝ য۵؀ࠗ࠙ ࢲۄٮ .׮੄ ৔࢚ 

ѐࢶ োҳٜ਷ ف ૑಴৻ী؀ بӏݽ ؘ੉ఠࣁ౟ীࢲ ള

 earned- חҮೞ࠺ ର੉ܳ ࢲ੄ ౠ૚ ҕрীݎन҃ ػ۲

1erceptual Image 1atch 4imilarity (-1I14) <15>, ࣻ׮

੄ ಣо੗ীѱ ѐࢶ ৔࢚ী ؀ೠ ಣо ੼ࣻܳ ૒੽ חޚ 

दী Ҋ۰ز নೠ ૑಴ܳ׮ ١ ਊ੗ ಣо (user study)ࢎ

ೞৈ ঌҊ્ܻ੄ מࢿਸ ಣоೞҊ ੓׮.

�಴ 1�਷ Five, ؘ੉ఠࣁ౟ীࠄ ࢲ Ҋীࢲ ࣗѐೠ ৔

מࢿ ੄ D1&<6>, 61&<�>, MA9IM<1�> ӝࣿ੄߈ജ ӝ߸ ࢚

ਸ ࠺Үೠ׮. ୡӝ ৔࢚ ߸ജ ӝ߈੄ ৔࢚ ѐࢶ ӝࣿੋ 

D1&ח �಴ 1�ীࢲ о੢ ծ਷ מࢿਸ 61 .׮ੋࠁ& ӝࣿ

਷ ۨ౭֏झ ؛ݽਸ ੑبೞৈ D1&׮ࠁ જ਷ מࢿਸ ࠁ

৓ਵݴ, MA9IM਷ F$Nਸ ֈয ৔࢚ ߸ജী ബҗ੸ੋ 

M-1 ӝ߈੄ न҃ݎ ҳઑܳ ઁউೞৈ ௾ מࢿೱ࢚ਸ ੉

Ց঻׮.

7� ੹ݎҗ Ѿۿ

৔࢚ ѐࢶ ӝࣿਸ ׮নೠ ਃੋਵ۽ ੋ೧ ੷ೞػ ৔࢚੄ 

ച૕ਸ ѐࢶೞח ӝࣿ۽ ୭Ӕী۱ੑ ח ৔࢚җ ѐࢶ৔࢚

੄ ઙױр ߸ജਸ ೟णೞח ৔࢚ ߸ജ ߨߑ੉ ݆਷ ઱ݾ

ਸ ߉Ҋ ੓׮. ৔࢚ ߸ജ ӝ߈ ৔࢚ ѐࢶ੄ োҳ ୡӝীח 

F$Nী ӝ߈ೠ োҳо ઺੼੸ਵ۽ ੉ܖয઎૑݅ ୭Ӕী

ѐ ࢚৔ ݴغبҳઑо द ݎনೠ न҃׮ F$Nਸ ֈয ח

 .׮Ҋ ੓غ࢚ѱ ೱܰࡅ ੄ ಿ૕੉ࢶ

 חঠ࠙ ࢶѐ ࢚ೞ৓૑݅ ৔ޅ ૑ܖ׮ ୊޷ חࢲҊী ࠄ

ೠ ӝࣿ ৻ী߈ജী ӝ߸ ࢚৔ ,۽ঠ࠙ ח੹ೞߊ ѱܰࡅ

ѐ ߸ٜࣻਸ नݒ ੹৉ ߸ജ ೣࣻܳ о੿ೞҊ ೣࣻ੄ ب

 ܳӝࣿ<16, 17>, -ooL 6p Table (-6T) ח৘ஏೞ ۽ਵݎ҃

<그림 8> FiveK[2] 데이터세트 예시

<그림 9> FiveK[2] 데이터세트 (위) LoL[3] 데이터세트 (아래) 

입력 영상 비교

PSNR SSIM

DPE[6] 24.08 0.922

UPE[8] 24.31 0.925

MAXIM[12] 26.15 0.945

<표 1> 영상 개선 기술의 성능 비교
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ഝਊೞৈ पदр ৔࢚ ѐࢶਸ ࣻ೯ೞח ӝࣿ<1�, 1�> ١੉ 

ഝߊ൤ োҳغҊ ੓׮. খਵب۽, ৔࢚੄ ച૕ਸ ೱ࢚ द

ఆ োҳо ׮নೠ ஏݶী׮ ,ࢲনೠ ߨߑਵ۽, ؊ ഝߊ൤ 

૓೯ؼ Ѫ੉ۄ ӝ؀ೠ׮.
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Ǎ� ۿ ࢲ

୭Ӕ ٣૑ణ ৔࢚ ӝࣿ੄ ߊ੹ਵ۽ झ݃౟ಪ, ੗زର, ١ ࠈ۽ ஠ݫ

૓ਸ ୫৔ࢎ ࢲনೠ ജ҃ী׮ ੉झܳ ੉ਊೞৈ߄٣ ఑੤ೠ ݆਷ ܳۄ

ೠ׮. ೞ૑݅ զॿ ߂ ઑݺҗ э਷ ܻࠛೠ ജ҃җ ஠ۄݫ੄ ੜࢸ ػޅ

੿ ١਷ ৔࢚੄ दп੸ ಿ૕ਸ ੷ೞदఅژ .׮ೠ, ੉ۧѱ ദٙػ ৔࢚

਷ ੗ਯ ઱೯ ੗زର, ࠁউ ߂ хद दझమ, झ݃౟ҕ੢ ١ Ҋب੄ ੿ഛ

ࢿ ੹ ঌҊ્ܻ੄࠺ஹೊఠ ߂ ୊ܻ࢚৔ חغਊࢎ ࢲঠী࠙ חਸ ਃೞࢿ

� .׮੼੉ ੓ױ ח׮ਸ ੷ೞदఅמӒܿ 1�਷ ੹ࣿೠ ਗੋਵࢤߊ ۽ೠ 

੷ઑب ৔࢚җ ੌ߈ઑب ৔࢚ী ؀ೠ ஹೊఠ࠺੹ ঌҊ્ܻ੄ מࢿਸ ࠺

Үೠࢲۄٮ .׮, ৌঈೠ ജ҃ীࢲ ୫৔ػ ੷ઑب ৔ٜ࢚ਸ ѐࢶೞӝ ਤ

ೠ ӝࣿ੄ ઺ਃࢿ੉ ૐغ؀঻঻ਵݴ, ੉ী ۄٮ ৔࢚੄ ؀ઑܳ࠺ ബҗ

੸ਵ۽ ೱ࢚ೞӝ ਤೠ ׮নೠ ӝٜߨ੉ ѐغߊ঻׮.

੷ઑب ৔࢚ ച૕ѐࢶਸ ਤೠ ੹ా੸ੋ ؛ݽ ӝ߈ ӝٜߨ਷ ੷ઑب 

৔࢚੄ ా҅੸ ੿ܳࠁ ӝ߈ਵ۽ ೞৈ ࣻ೟੸ਵغ҅ࢸ ۽঻؀ .׮಴੸

ਵ۽ ൤झషӒ۔ ಣഝച ߂ х݃ ࠁ੿ਸ ਽ਊೞৈ ؀ઑܳ࠺ ѐࢶೞৈ 

੷ઑب ৔࢚੄ ച૕ਸ ೱ࢚दఃח ӝٜߨ੉ ઁউغ঻3> ,<�>׮>. ੉৻ীب 

ೞա੄ ৔࢚ਸ ઑ࠙ࢿ ݺҗ ࠙ࢿ ࢎ߈ਵ۽ ܻ࠙ೞৈ ৔࢚੄ ઑ࠙ࢿݺਸ 

ѐࢶೞח RetineY ੉4>ۿ> ӝ߈੄ ৔࢚ ച૕ѐࢶ ӝژ ߨೠ ѐغߊ঻׮
<5>. ೞ૑݅ ੉۞ೠ ӝٜߨ੄ מࢿ਷ ࣗࣻ੄ ੷ઑب ৔࢚੄ ా҅੸ ౠࢿ

ী ӝ߈ೞৈ غ҅ࢸ঻ӝ ޙٸী, ׮নೠ ੷ઑب ౠࢿীࢲ ੌҙמࢿ ػ

ਸ ࠁ੉ӝ য۵ח׮ ೠ҅о ੓Ҋ, ৔࢚੄ ؀ઑܳ࠺ ੹৉੸ਵ۽ ѐࢶೞ

ӝ ޙٸী ৔࢚੄ ࠗࣁ ੿ܳࠁ ѐࢶೞמࢿ ח੉ ࠗ઒ೞ׮. 

୭Ӕ ׮নೠ ؀ӏݽ ؘ੉ఠࣇ੉ ҳ୷غҊ ৔࢚୊ܻ োҳܳ ਤೠ ೞ٘

ਝয੄ מࢿ੉ ೱؽ࢚ী ׬۞٩ ۄٮ ӝ߈੄ ੷ઑب ৔࢚ ച૕ѐࢶ ӝ

 ߈ӝ ؛ݽ ਷ ӝઓ੄ ੹ా੸ੋٜߨ੄ ӝ߈ӝ ׬۞٩ .׮঻غߊ੉ ѐߨ
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ӝٜߨী ࠺೧ ֫਷ מࢿਸ ࠁ੉Ҋ ੓ਵ׮ ,ݴনೠ ֎౟

ਕ௼о ઁউ١ חغ ഝߊೠ োҳо ૓೯غҊ ੓׮. ౠ൤, 

੷ઑب ৔࢚ ച૕ѐࢶ ࠙ঠী ୊਺ਵ׬۞٩ ۽ਸ ੑبೠ 

ঌҊ્ܻ਷ ࠺Ү੸ ࣽױೠ ҳઑ੄ ׮க ֎౟ਕ௼ܳ ੉ਊ

೮਺ীب ࠛҳೞҊ ӝઓ ੷ઑب ৔࢚ ച૕ѐࢶ ঌҊ્ܻ 

 بӝࣿী ࢶച૕ѐ ࢚৔ بৈ, ੷ઑࠁ ਸמࢿ ਷֫ ࠺؀

पਸ ੑૐೞ৓ࢎ ח׮ػ ਑੉ب ౟ਕ௼о֎ ߈ӝ ׬۞٩

.<6>׮

੉ী ۄٮ ੷ઑب ৔࢚੄ ച૕ѐࢶਸ ਤ೧ ӝઓ੄ ా҅

੸ ౠ݅ࢿਸ ഝਊೞߑ חधীߩ ࢲযա ׬۞٩ਸ ੉ਊೞ

֎ ۽઱ חୡӝ োҳ .׮঻غೱ੉ ઁदߑ ਍ োҳ۽࢜ ח

౟ਕ௼੄ ੑ୹۱੉ ৔ੋ࢚ ঌҊ્ܻٜ੉ ઁউغ঻Ҋ, ੉

۞ೠ ঌҊ્ܻٜ਷ ৔࢚ ղ੄ п ചࣗчਸ ѐࢶೞӝ ޙٸ

ী ֫਷ מࢿਸ ࠁৈ৳׮. ೞ૑݅ ׬۞٩ ֎౟ਕ௼੄ ࠶

ೞӝ য۰਋ࢳ࠙ җ੿ਸࢶ੄ ѐ࢚ী ৔ޙٸ ࢿझ ౠ߅ۑ

؀ೠ ૐ җ੿ীࢶѐ ࢚਷ ৔ٜߨ੉۞ೠ ҳઑ੄ ӝ ,۽޲

 ࢲ਷ ࠙ঠী݆ ١ ױ૓ ܐ੄ ߂ ࢎҗ೟ࣻ ח۱ਸ ਃೞݺ

ഝਊغӝ য۰਍ ױ੼੉ ੓ࢲۄٮ .׮ ֎౟ਕ௼ীࢲ ৔࢚

੄ ؀ઑ࠺ ѐࢶਸ ਤೠ ߸ജೣࣻ חژ ߸ജೣࣻ੄ ҅ࣻܳ 

୹۱ೞח ঌҊ્ܻٜ੉ ѐغߊ঻׮. ੉୊ۢ ׬۞٩ ӝ߈ 

੷ઑب ৔࢚ച૕ ѐࢶ ӝߨ੄ प૕੸ੋ ઺ਃࢿҗ ഝߊೠ 

োҳ Ѿҗী ׮ ۄٮনೠ ҳઑ੄ ׬۞٩ ֎౟ਕ௼৬ ੉ܳ 

ഝਊೠ ӝٜߨ੉ ѐݴغߊ ੷ઑب ৔࢚ ച૕ѐࢶ ӝࣿ੉ 

ഄन੸ਵߊ ۽੹ೞ৓׮.

 ਸࢶച૕ѐ ࢚৔ ب੄ ੷ઑ߈ӝ ׬۞٩ חࢲীޙ֤ ࠄ

ਤೠ ୭न ӝࣿ ߂ োҳ زೱਸ ࢓ಝࠁҊ੗ ೠ׮. ǎ੢ী

৔ ب੄ ੷ઑ߈౟ਕ௼ ӝ֎ ׬۞٩ ੋ࢚୹۱੉ ৔ੑ חࢲ

 ب੷ઑ חࢲറ, III੢ী ࠄಝ࢓ ঌҊ્ܻਸ ࢶച૕ѐ ࢚

৔࢚ ച૕ѐࢶਸ ਤೠ ߸ജೣࣻ חژ ߸ജೣࣻ੄ ҅ࣻܳ 

୹۱ೞ׬۞٩ ח ֎౟ਕ௼ ӝ߈ ঌҊ્ܻਸ ࢓ಝ׮ࠄ. ݃

૑݄ਵ۽ IV੢ীࢲ Ѿۿਸ ׮חݛ.

ǎ� ੑ୹۱੉ ৔׬۞٩ ੋ࢚ ֎౟ਕ௼ ӝ߈ 

੷ઑب ৔࢚ ച૕ѐࢶ ӝߨ

੉ߣ ੢ীחࢲ ੑ୹۱੉ ৔׬۞٩ ੋ࢚ ֎౟ਕ௼ܳ ӝ

 ؀೧ ӝٜࣿী חೞࢶ੄ ച૕ਸ ѐ࢚৔ ب੷ઑ ۽ਵ߈

੗ࣁ൤ ࢓ಝࠁҊ੗ ೠݢ .׮੷ -ow-light Net (--Net)

਷ ੷ઑب ৔࢚ച૕ ѐઁޙ ࢶী ୊਺ਵ׬۞٩ ۽ਸ ب

ੑೠ ֎౟ਕ௼੉ޙ֤ ࠄ .<6>׮ীחࢲ ੷ઑب ৔࢚੄ ؀ઑ

� ೞӝ ਤ೧ࢶदী ѐز ۽৬ ੟਺ਸ ੸਽੸ਵ࠺Ӓܿ ��

৬ э਷ য়షূ௏؊(Autoencoder) ҳઑܳ ੑبೞ৓׮. 

૊, ৔࢚੄ ചࣗчਸ ߭ఠ ഋక۽ աৌೞৈ 5ѐ੄ ਷ץ

க ()idden layer)ਸ ా೧ ৔࢚ਸ ѐࢶೠ׮. ೧׼ োҳী

ਊೞࢎ ౟ਕ௼ ҳઑܳ֎ ׬۞٩ ೠ ୡӝࣽױ Ү੸࠺ חࢲ

 ঌҊ્ܻ ࢶച૕ѐ ࢚৔ ب੄ ੷ઑ߈ӝ ؛ݽ ӝઓ بࢲݶ

 ۽ਸ ҅ӝޙ֤ ࠄ .׮੐ਸ ഛੋೞ৓ࠁ ਸמࢿ ਷֫ ࠺؀

ߊঌҊ્ܻ੉ ѐ ߂ নೠ ֎౟ਕ௼ ҳઑ׮ ੄߈ӝ ׬۞٩

 .׮঻غ

<그림 1> 입력 영상 화질에 따른 컴퓨터비전 알고리즘의 성능 비교 [1] 

<그림 2> LLNet 네트워크 구조 [6]
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੉റ --Netҗ ܻ׳ ೤ࢿғக($onvolution layer)

ਸ ࢎਊೞৈ ֎౟ਕ௼ܳ ҳࢿೞח $NN($onvolutional 

neural networL) ӝ߈ ӝߨ੉ ѐغߊ঻ޙ֤ ࠄ .<7>׮ী

 ਸ о૓ࢿౠ ܲ׮ ۽ࢲ ۽஖ے࠳ ғகࢿѐ੄ ೤ ف חࢲ

ౠ૚ݗਸ ୶୹ೞҊ, ف ౠ૚ݗਸ ਗࣗ ױਤ۽ ؊ೠ׮. ੉

റ ܲ׮ ژ ೤ࢿғகਸ Ѣ୛ ୭ઙ ѐࢶ ৔࢚ਸ ࢿࢤೠ

ߨਸ Ҋ۰ೞৈ ੉੹ ӝࢿ੄ ৈ۞ ౠ࢚੉୊ۢ ੑ۱ ৔ .׮

 NNਸ$ ۽ਸ ҅ӝޙ֤ ࠄ .׮৓ࠁ ਸמࢿ ػ࢚ೱ ׮ࠁٜ

ӝ߈ਵ۽ ೞח ӝٜߨ੉ ઱ܳ ੉ܖѱ غ঻׮. ৘ܳ ٜয 

RetineY ੉4>ۿ>ਸ ׬۞٩ী ੽ݾदெ ੷ઑب ৔࢚੄ ؀ઑ

ߨ੉ ӝ .<�>׮঻غߊ੉ ѐߨӝ חೞࢶѐ ۽ബҗ੸ਵ ܳ࠺

਷ �Ӓܿ 3�੉ بदೞח Ѫҗ э੉ ۽҅ױ ࣁ ҳ׮ػࢿ. 

 ੄࢚җ ৔࠙ࢿ ݺઑ חաఋղ ܳبਸ ઑ࢚੷ ੑ۱ ৔ݢ

Ӓ۠ .׮ೠܻ࠙ ۽ਵ࠙ࢿ ࢎ߈ חਸ աఋղ࢚࢝ ૕੸ੋࠄ

<그림 3> Retinex 이론은 접목한 네트워크 구조 [8]

<그림 4> 라플라시안 피라미드를 이용한 네트워크 구조 [1]
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 ػী ನೣ࠙ࢿ ࢎ߈ ೞҊࢶѐ ܳ࠺؀ઑ ੄࠙ࢿ ݺ਺ ઑ׮

੟਺ਸ ઁѢೠ റ, ࠙ࢿ فਸ ਗࣗ ױਤ۽ ғೞৈ ୭ઙ ѐ

৔ بೞѱ ੑ۱ ੷ઑࢎҗ ਬߨ੉ ӝ .׮ਸ ദٙೠ࢚৔ ࢶ

ߊ੉ ѐߨӝ חਸ ୶੿ೞݗ ӝߋ ۽ਤױ ؀೧ ଻օ ী࢚

਷ ৔࠙ࢿ ݺઑ ػܻ࠙ ী ੄೧<4>ۿRetineY ੉ .<�>׮঻غ

 ੄࢚৔ بী, ੷ઑޙٸ ӝܳ աఋղӝߋ ੄ ੺؀੸ੋ࢚

҃਋ূ ઑ࠙ࢿ ݺ੉ ݒ਋ ੘਷ ചࣗчਵ۽ ҳغࢿҊ Ӓ 

чਸ ੿ഛ൤ ୶੿ೞӝ য۵ޙ֤ ࠄ ࢲۄٮ .׮ীחࢲ ৔

 ਸݗӝߋ ؀੸ੋ࢚ ୭ࣗ ചࣗчਸ ੉ਊೞৈ ߂ ੄ ୭؀࢚

୶੿ೠ׮.

୭Ӕীח ৔࢚ ೖܳ٘޷ۄ ӝ߈ਵ۽ ੷ઑب ৔࢚੄ ച

૕ਸ ѐࢶೞח ֎౟ਕ௼о ѐغߊ঻ޙ֤ ࠄ .<1>׮ীࢲ ѐ

� ח౟ਕ௼֎ ػߊӒܿ 4�о بदೞח Ѫҗ э੉ ੑ۱ ৔

ۨ ࢚ೞҊ, п ৔ࢿҳ ܳ٘޷ۄदউ ೖۄ೒ۄ ؀೧ ী࢚

߰ীࢲ ౠ૚ݗਸ ୶୹ೠۄ .׮೒ۄदউ ೖ٘޷ۄীࢲ о

੢ ੘਷ ೧ب࢚੄ ৔࢚਷ ੑ۱ ৔࢚੄ ࢝хҗ ੹৉੸ ౠ

о ֫਷ ৔ب࢚о੢ ೧ ,ݶ߈ .׮ਸ ഝਊೞӝী ਊ੉ೞࢿ

 ੄࢚৔ ۽޲о੢ ݆੉ ನೣೞҊ ੓ਵ ܳࠁ੿ ࠗࣁ ਷࢚

٣పੌਸ ѐࢶೞӝ ਤ೧ ഝਊؼ ࣻ ੓ࠄ ࢲۄٮ .׮ ঌҊ

્ܻ਷ п ೖܲ׮ ۽ࢲ ׮݃҅ױ ٘޷ۄ ֎౟ਕ௼ܳ ࢎਊ

ೞৈ ׮নೠ ౠࢿਸ о૓ ౠ૚ݗਸ ୶୹ೞҊ, Ӓ ౠ૚ݗ

ٜਸ ؊ೣਵ؀ ॄ۽ઑܳ࠺ ѐೣࢶҗ زदী ৔࢚੄ ࠗࣁ 

੿ࠁ ܳࠁઓೠ׮.

୭Ӕীח ੸؀੸ ࢿࢤ न҃ݎ((AN)ਸ ഝਊೞৈ ੋ૑

੸ਵ۽ ؊਌ ڪযդ ѐࢶ ৔࢚ਸ ঳ਸ ࣻ ੓ח ݆਷ োҳ

о ૓೯غҊ ੓׮. ӝઓ੄ ׬۞٩ ӝٜࣿ਷ ѐࢶ ৔࢚ਸ 

ਤೠ ֎౟ਕ௼݅ਸ ೟णೞݶ߈ ח, ੸؀੸ ࢿࢤ न҃ݎ਷ 

৔࢚ਸ ࢿࢤೞࢿࢤ חӝ৬ ػࢿࢤ ৔࢚੄ ച૕ਸ ౸ױೞ

౟֎ ف ੉୊ۢ .׮ѐ੄ ֎౟ਕ௼ܳ ೟णೠ ف ӝ߹౸ ח

ਕ௼о ࢚ഐ੘ਊೞৈ ೟ण੉ ૓೯۽޲غ ؊਌ ೱػ࢚ ച

૕੄ ৔࢚ਸ ࢿࢤೡ ࣻ ੓׮. ୭Ӕ ੉۞ೠ ੸؀੸ ࢿࢤ न

ೞࢶѐ ܳ࠺؀ઑ ੄࢚৔ بਸ ഝਊೞৈ ੷ઑࢿ੄ ౠݎ҃

� ਷ߨ੉ ӝ .<10>׮঻غߊ੉ ѐߨӝ חӒܿ 5�о بदೞ

઱੄ ۽ਵ߈ӝ ܳࠁӝ ੿ߋ ੄࢚৔ بѪҗ э੉ ੷ઑ ח

 ਸݗҗ ઱੄࢚৔ بೞҊ, ੷ઑ࢑҅ ਸ(Attention map)ݗ

ਸ ୹۱ೠ࢚৔ ػࢶо ѐ࠺؀ઑ ӝী ೣԋ ੑ۱ೞৈࢿࢤ

 ػࢶೞӝ ਤ೧ ѐ࢚ਸ ೱמࢿ ࢶѐ ࠗࣁ ੄࢚੉റ ৔ .׮

৔࢚җ पઁ ੌ߈ઑب ৔࢚ਸ ౸߹ೞח ੹৉੸ ౸߹ӝ৬ 

<그림 5> 두 개의 판별기를 동시에 사용하는 적대적 생성 신경망 기반 네트워크 구조 [10]

<그림 6> 화질 저하와 개선을 동시에 학습하는 네트워크 구조 [11]
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п ৔࢚੄ ੌࠗܳ ౸߹ೞח ૑৉੸ ౸߹ӝܳ زदী ࢎਊ

ೠ׮. ੉৬ ਬࢎೞѱ ৔࢚੄ ؀ઑܳ࠺ ѐࢶೞࢿࢤ חӝ৬ 

ੋਤ੸ਵ؀ ۽ઑܳ࠺ ੷ೞदఃࢿࢤ חӝ ف ѐܳ ੉ਊೞ

� .<11> ׮঻غߊঌҊ્ܻ੉ ѐ חӒܿ 6�੉ بदೞח Ѫ

җ э੉ ݢ੷ ࢿࢤӝী पઁ ੷ઑب ৔࢚ ؘ੉ఠܳ ੑ۱

ೞৈ ৔࢚੄ ؀ઑܳ࠺ ѐࢶೠ റ, ѐػࢶ ৔࢚җ प҅ࣁ

੄ ੌ߈ઑب ৔࢚ਸ ౸߹ӝী࠺ ࢲҮೠ׮. ੉റ ܲ׮ ژ 

ੋ ੷ೞदெ ܳ࠺؀ઑ ੄࢚৔ بઑ߈ੌ ҅ࣁप ۽ӝࢿࢤ

ਤ੸ਵ۽ ੷ઑب ৔࢚ਸ ࢿࢤೞҊ, ੉ܳ प҅ࣁ੄ ੷ઑب 

৔࢚җ ࠺Үೠ׮. ੋਤ੸ਵػࢿࢤ ۽ ੷ઑب ৔࢚਷ ׮द 

ѐغࢶয प҅ࣁ੄ ੌ߈ઑب ৔࢚җ ࠺Ү׮ػ. ੉ܳ ా೧ 

੄ ੷҅ࣁҗ प࢚৔ ب੷ઑ ػࢿ೤ ۽ਤ੸ਵੋ חӝࢿࢤ

ઑب ৔࢚ਸ زदী ೟णೞৈ ׮নೠ ౠࢿ੄ ੷ઑب ৔࢚

ਸ ѐࢶೡ ࣻ ੓׮. 

***� ߸ജೣࣻ חژ ߸ജೣࣻ੄ ҅ࣻܳ 

୹۱ೞ׬۞٩ ח ֎౟ਕ௼ ӝ߈ ੷ઑب 

৔࢚ ച૕ѐࢶ ӝߨ

੉ߣ ੢ীחࢲ ੷ઑب ৔࢚ ച૕ѐࢶਸ ਤೠ ߸ജೣࣻ 

౟ਕ௼ܳ ӝ֎ ׬۞٩ חജೣࣻ੄ ҅ࣻܳ ୹۱ೞ߸ חژ

 ౟ਕ௼੄֎ ੋ࢚୹۱੉ ৔ੑ .׮ࠄಝ࢓ ؀೧ ীٜߨӝ ߈

҃਋, ৔࢚੄ ೧ب࢚৬ ੌزೠ ݒѐ߸ࣻܳ ୹۱ೞӝ ޙٸ

ী ചࣗ ױਤ۽ ৔࢚ਸ ѐࢶೡ ࣻ ੓ח׮ ੢੼੉ ੓׮. ೞ

૑݅ җ೟ࣻࢎա ੄ܐ ૓ױҗ э੉ ѐࢶҗ੿ীࢲ ࠛоೖ

ೞѱ ࢤߊೞח ই౭ಂ౟(Artifact)ա ࢚࢝ ৵ҋ ١ী ؀

ೠ ਗੋ ࠙ࢳ੉ ೙ࣻ੸ੋ ࠙ঠীח ഝਊغӝ য۵ױ ח׮

੼੉ ੓ژ .׮ೠ, $NN਷ ੑ۱ ৔࢚੄ ೧ب࢚ী ࢿ ۄٮ

 ࢚৔ بী, ੷ઑޙٸ ੼੉ ੓ӝױ ח׮੉ ߸ചೡ ࣻ ੓מ

ച૕ѐࢶਸ ਤೠ ߸ജೣࣻ חژ ߸ജೣࣻ੄ ҅ࣻܳ ୹۱

ೞח ӝٜߨ੉ ઁউغ঻ݢ .׮੷ )DRNet਷ ୊਺ਵ۽ ߸

ജೣࣻ੄ ҅ࣻݗਸ ୶੿ೞৈ ৔࢚੄ ؀ઑܳ࠺ ѐࢶೠ ӝ

� ਷ޙ֤ ࠄ .<�1>׮੉ߨӒܿ 7�ীب ࢲदೞח Ѫҗ э੉ 

ੑ۱ ৔࢚ਸ ੷೧۽ب࢚ ߸ജೞҊ, ৈ۞ ѐ੄ ೤ࢿғகਸ 

੉ਊೞৈ ੘਷ ೧ܳب࢚ о૓ ౠ૚ݗਸ ୶୹ೠ׮. ੉റ 

୶୹ػ ౠ૚ݗ਷ ೧ܳب࢚ ਬ૑ೞৈ ૑৉੸ ౠ૚ݗਸ ୹

۱ೞח ૑৉੸ ֎౟ਕ௼৬ ೧ܳب࢚ ઴ৈ ੹৉੸ ౠࢿਸ 

୶୹ೞח ੹৉੸ ֎౟ਕ௼ܳ Ѣ஘׮. п ֎౟ਕ௼ীࢲ ୹

ѐ ܳ࠺؀ઑ ੄࢚৔ ب੷ઑ ࠄয ਗغࢿ਷ ೤ݗౠ૚ ػ۱

.׮ػഝਊ ۽ਵݗࣻ҅ חೞࢶ

୭Ӕীח ੷ઑب ৔࢚ ച૕ѐࠂ߈ ܳࣻೣ ࢶ੸ਵ۽ ੸

ਊೞח ӝߨ੉ ѐغߊ঻ޙ֤ ࠄ .<13>׮ীחࢲ �Ӓܿ ��ী

Ү࠺ ػࢿҳ ۽ғகਵࢿѪҗ э੉ 6ѐ੄ ೤ חदೞب ࢲ

੸ ࣽױೠ ֎౟ਕ௼ܳ ੉ਊೞৈ �ѐ੄ ౠ૚ݗਸ ୹۱ೞ

Ҋ, ୹۱ػ п ౠ૚ٜݗ਷ ৔࢚੄ ؀ઑܳ࠺ ѐࢶೞӝ ਤ

ೠ ߸ജೣࣻ੄ ҅ࣻݗਵࢎ ۽ਊ׮ػ. ୐ ߣ૩ ߸ജೣࣻח 

<그림 7> 영상의 대조비를 개선하기 위한 계수맵을 추정하는 기법의 구조 [12]
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ੑ۱ ৔࢚ਸ ѐࢶೞߣ ف ,ݴ૩ ߸ജೣࣻח ୐ ߣ૩ ߸ജ

ೣࣻী ੄೧ ѐػࢶ ৔࢚ਸ ׮द ѐࢶೠ׮. ੉୊ۢ ࠂ߈

੸ਵ۽ ৔࢚ਸ ѐೣࢶী ࠺ ۄٮҮ੸ рױೠ ֎౟ਕ௼۽

ೞࢳ࠙ ੄ п ചࣗܳݗࣻ҅ ,ݴ੉ࠁ ਸמࢿ ബҗ੸ੋ ب

ৈ ੷ઑب ৔࢚੄ ѐࢶҗ੿ਸ ೧ࢳೡ ࣻ ੓׮. Ӓ۞ա ೤

ਬܻೞ חѪী חਸ Ҋ۰ೞࢿ੄ ૑৉੸ ౠ࢚ғக਷ ৔ࢿ

ա, ੹৉੸ ౠࢿਸ Ҋ۰ೞӝ য۵ױ ח׮੼੉ ੓׮. ੉۞

ೠ ױ੼ਸ ѐࢶೞӝ ਤೞৈ ౟ےझನܳݠ ੉ਊೞৈ ੷ઑ

ߊ੉ ѐߨӝ חਸ ୶੿ೞݗࣻ҅ ജೣࣻ੄߸ ࢶച૕ѐ ب

࠙ ࢶച૕ѐ ࢚৔ ب୭Ӕ ੷ઑ חݠझನے౟ .<14>׮঻غ

ঠ݅ࡺ ই׮ ۄפনೠ ৔࢚୊ܻ ࠙ঠীڪ ࢲযդ מࢿਸ 

 ્פழݒ ౠ൤, ੗о ઱੄ .׮Ҋ ੓غ੗઱ ഝਊ ݴ੉ࠁ

(4elf-attention mechanism)ਸ ӝ߈ਵ۱ੑ ۽ ৔࢚੄ 

<그림 8> 대조비 개선 변환함수를 반복적으로 적용하는 기법의 구조 [13]

<그림 10> 저조도 영상 화질개선을 위한 전역 변환함수 및 잔차맵 추정 기법의 구조 [15]

<그림 9> 트랜스포머와 CNN을 동시에 활용하는 네트워크의 구조 [14]
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੹৉੸ ౠ૚ਸ ബҗ੸ਵ۽ ഝਊೠח׮ ੢੼੉ ੓য ֎౟

ਕ௼੄ מࢿਸ ೱ࢚दఅޙ֤ ࠄ .׮ীחࢲ �Ӓܿ ��ীࢲ 

दী ഝਊೠز ৬ $NNਸݠझನےѪҗ э੉ ౟ חदೞب

Ҋ ച־ա ۽١࠙ਵ ਸ ੌ੿࢚৔ ۱ੑ חݠझನے౟ .׮

ࣗчਸ ߭ఠ۽ աৌೞৈ ৔࢚੄ ੹৉੸ੋ ౠ૚ਸ ೟णೞ

ਊࢎ ғக਷ ੿೧૓ ௼ӝ੄ ழօਸࢿNN੄ ೤$ ,ݶ߈ ח

ೞৈ ੑ۱ ৔࢚੄ ૑৉੸ ౠ૚ਸ ୶୹ೠࢲۄٮ .׮ ӝઓ 

ӝߨী ࠺೧ ৔࢚੄ ੹৉੸, ૑৉੸ ౠࢿਸ زदী Ҋ۰

ೡ ࣻ ੓য ؊ ബҗ੸ੋ ҅ࣻݗ ୶੿੉ оמೞ׮.

੷ઑب ৔࢚ѐࢶਸ ਤೠ ߸ജೣࣻח ઁೠݒ ػѐ߸ࣻ

ܳ ੉ਊೞৈ ৔࢚੄ ੹୓ ؀ઑܳ࠺ ѐࢶೞӝ ޙٸী ৔࢚

੄ ੟਺ਸ ઁѢೞӝ য۵Ҋ, ৔࢚ਸ ࠗࣁ੸ਵ۽ ѐࢶೞח 

ؘী ೠ҅о ੓ݢ ࢲۄٮ .׮੷ ߸ജೣࣻܳ ੉ਊೞৈ ੷

ઑب ৔࢚ਸ ੹৉੸ਵ۽ ѐࢶೠ ׮਺, ѐػࢶ ৔࢚ਸ ച

ޙ֤ ࠄ .<15>׮঻غߊ੉ ѐߨӝ חೞࢶद ѐ׮ ۽ਤױ ࣗ

ীחࢲ �Ӓܿ 10�ীب ࢲदೞח Ѫҗ э੉ ੷ઑب ৔࢚੄ 

ചࣗчਸ ೱ࢚दఃח ߸ജೣࣻܳ ୶੿ೞҊ, ചࣗч ߸ജ

(Intensity transformation)ਸ ా೧ ੑ۱ ੷ઑب ৔࢚੄ 

੹୓੸ੋ ؀ઑܳ࠺ ѐࢶೠ׮. Ӓ׮਺, ؀ઑ࠺о ѐػࢶ ৔

ೞࢿࢤ ਸ(Residual map)ݗਤ੄ ਖ਼ରױ ఠ ചࣗࠗ۽ਵ࢚

ৈ ചࣗ ױਤ۽ ৔࢚੄ ച૕ਸ ׮द ѐࢶೠ׮. ੉۞ೠ җ

੿ਵػࢿࢤ ۽ ৔࢚਷ ੷ઑب ৔࢚੄ ੹୓੸ੋ ؀ઑܳ࠺ 

ѐೣࢶҗ زदী ੟਺ب ബҗ੸ਵ۽ ઁѢೡ ࣻ ੓׮. 

੹ా੸ੋ ؛ݽ ӝ߈੄ ӝٜߨ੉ ੷ઑب ৔࢚੄ ച૕ѐ

ߨ੹ࣿೠ ӝ ,ݶ߈ ؍ਸ ઺ਃद೮ࢿਸ ਤ೧ ా҅੸ ౠࢶ

ٜ਷ ੑ۱ ৔࢚੄ ҕр੸ ౠ݅ࢿਸ Ҋ۰ೞৈ ߸ജೣࣻ ژ

 ۽ࢲ ੉۞ೠ ח୭Ӕী .׮ജೣࣻ੄ ҅ࣻܳ ୶੿ೞ৓߸ ח

दز ਸ۔җ ൤झషӒ࢚৔ بਸ Ѿ೤ೞৈ ੷ઑࢿౠ ܲ׮

ী ഝਊೞৈ ੷ઑب ৔࢚੄ ؀ઑܳ࠺ ѐࢶೞח ӝߨ੉ ѐ

؀ೠ ചࣗч ࠙ನܳ ա ী࢚਷ ৔۔൤झషӒ .<16>׮঻غߊ

ఋղӝ ޙٸী ൤झషӒ۔ਸ ੉ਊೞݶ ৔࢚੄ ੹୓੸ੋ 

ਸ ౵ঈೞӝী ਊࢿ଻օ੄ ҙ҅ ࢚࢝ ӝܳ ౵ঈೞҊ пߋ

੉ೞޙ֤ ࠄ .׮਷ �Ӓܿ 11�ীب ࢲदೞח Ѫҗ э੉ ݢ

੷ ੷ઑب ৔࢚੄ п ചࣗܳ ঴݃ա ѐࢶ೧ঠ ೞח૑ܳ 

оכೞӝ ਤ೧ ଻օ ױਤ ઱੄ݗਸ ୶੿ೠ׮. ୶੿ػ ઱

੄ݗ਷ ੑ۱ ੷ઑب ৔࢚җ ೤غࢿয ৔࢚ ౠ૚ݗਸ ୶୹

ೞӝ ਤೠ ੑ۱ ౠ૚ݗਵࢎ ۽ਊ׮ػ. ੉റ ୶୹ػ ৔࢚ 

ౠ૚ݗҗ ൤झషӒ۔ ౠ૚ݗਸ ೤ࢿೞৈ ੷ઑب ৔࢚੄ 

ҕр੸ ੿ࠁ৬ ా҅੸ ੿فݽ ܳࠁ Ҋ۰ೠ ߸ജೣࣻܳ ࢤ

 ੄ ചࣗчਸ࢚੉റ ചࣗч ߸ജਸ ా೧ ੑ۱ ৔ .׮ೠࢿ

߸ജೞৈ ؀ઑܳ࠺ ѐࢶೠ׮.

*7� ੹߂ ݎ Ѿۿ

ച૕ѐ ࢚৔ بਸ ੉ਊೠ ੷ઑ׬۞٩ חࢲীޙ֤ ࠄ

٣૑ .׮ওࠁಝ࢓ ؀೧ ೱীز ߂ ঌҊ્ܻ ӝࣿ അട ࢶ

ణ ৔࢚ ӝࣿ੄ ߊ੹ਵ٣ ۽૑ణ ஠ۄݫ৬ झ݃౟ಪਸ ੉

ਊೞৈ ׮নೠ ജ҃ীࢎ ࢲ૓ਸ ୫৔ೡ ࣻ ੓૑݅, ৈ੹

<그림 11> 히스토그램을 기반으로 변환함수를 추정하는 기법의 구조 [16]
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൤ ஠ۄݫ੄ ೠ҅৬ ୫৔ ജ҃੄ ۽ઁޙ ੋ೧ ࠛоೖೞѱ 

੷ઑب ৔࢚ਸ ദٙೞઁޙ חо ࢤߊೠ׮. ੉ܳ ೧Ѿೞ

ӝ ਤ೧ ׬۞٩ ӝ߈੄ ֎౟ਕ௼ܳ ੉ਊೞৈ ੷ઑب ৔࢚

੄ ؀ઑܳ࠺ ѐࢶೞߨߑ חী ؀೧ ഝߊ൤ োҳо ૓೯غ

Ҋ ੓Ҋ, ੉ ӝٜߨ਷ ؀ਊ۝ ؘ੉ఠ ೟णਸ ా೧ ബҗ੸

ਵ۽ ৔࢚੄ ؀ઑܳ࠺ ѐࢶೡ ࣻ ੓য ӝઓ ӝٜߨী ࠺

೧ ਋ࣻೠ מࢿਸ ׮ੋࠁ. Ӓ۞ա ੷ઑب ৔࢚ ച૕ѐࢶ

਷ ৔࢚੉ ୫৔ػ ઑѤҗ ੹୓੸ੋ ઑب, ੟਺, ١ ࢚࢝ 

Ҋ۰೧ঠ ೡ ਃࣗо ݒ਋ ݆׮. അ੤ ѐػߊ ঌҊ્ܻٜ

਷ ઱۽ ೟णػ ؘ੉ఠٜ੄ ౠ݅ࢿਸ ӝ߈ਵ۽ ਋ࣻೠ ࢿ

ਸ о૓ पઁ ੷ࢿনೠ ઑѤҗ ౠ׮ ੉৻ী ,ݴ੉ࠁ ਸמ

ઑب ৔ٜ࢚ীѱ࠺ חࢲҮ੸ מࢿ੉ ڄয૑ઁޙ חо ߊ

੟ೠ ֎౟ਕࠂ ాࠁ ח੄ ֎౟ਕ௼מࢿೠ, Ҋژ .׮ೠࢤ

௼ ҳઑо ਃҳغয ੷ࢎন੄ ೞ٘ਝযীࢲ ҳزೞӝূ 

ೠ҅о ੓׮. ੉ܳ ബҗ੸ਵ۽ ೧Ѿೠ׮ ݶ׮নೠ ࠙ঠী

 ۽ೡ Ѫਵמೞৈ ਬਊೞѱ ഝਊ оࢶ੄ ച૕ਸ ѐ࢚৔ ࢲ

ӝ׮ػ؀.
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Ǎ� ۿ ࢲ

୭Ӕ ஠ۄݫ ӝࣿ੄ ߊ੹ਵ׮ ۽নೠ ੢஖ܳ ా೧ ঱ઁ যࢲ٣ա ٣

૑ణ ৔࢚ਸ ஂٙೡ ࣻ ੓ѱ غ঻׮. ೞ૑݅ ೞ٘ਝয ੢஖੄ ೠ҅۽ 

ੋ೧ ࢲࣃ ੌױա ੌױ ୫৔ਵ۽ ನ଱ೠ ৔࢚਷ ੢ݶ੄ ੌࠗ ੿݅ࠁ ঳

ਸ ࣻ ੓ܲ׮ ۽ࢲ ࢲۄٮ .׮ ஏݶীࢲ ੢ݶী ؀ೠ Ҋਬ ੿ܳࠁ ನೣ

ೞҊ ੓ח пп੄ ৔࢚ਸ ೤ࢿೞৈ ੄޷ ੓Ҋ റࣘ ୊ܻܳ औѱ ೞӝ 

ਤೠ ׮নೠ ৔࢚ ೤ࢿ ӝٜߨ੉ ѐغߊ঻׮. �Ӓܿ 1�਷ ੉۞ೠ ׮ন

ೠ ৔࢚ ೤ࢿ ӝߨਸ ৘दೠ׮. Ӓ઺ীࢲ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ೤

 যغо ನೣࠁ৮੸ੋ ੿ࠁ ী࢚ನ଱ೠ ৔ ࢲ౵੢ী ف ܲ׮ ۽ࢲ ਷ࢿ

੓য о੢ ੌ߈੸ਵࢎ ۽ਊחغ ઑ೤੉׮ <�>. ౠ൤, оदҟࢶ ৔࢚਷ ੢

 ա զॿبಿ૕੉ ઑ ࢚ನೣೞҊ ੓૑݅, ৔ ܳࠁ੿ ࠗࣁ ੄ ೂࠗೠݶ

э਷ ജ҃ઑѤী औѱ ৔ೱਸ ݶ߈ .׮ח߉, ੸৻ࢶ ৔࢚਷ ৌࢎࠂ ী

ց૑ܳ ੉ਊೞӝ ޙٸী ജ҃߸ചী ъੋೞ૑݅ ੟਺ ࠙ࢿী ੄೧ ੢ݶ

੄ ࠗࣁ ੿חࠁ ੜ ಴അೞ૑ ޅೞױ ח੼੉ ੓׮. ੸৻߂ ࢶ оदҟࢶ 

৔࢚ ೤ࢿ਷ पਊ੸੉Ҋ ઺ਃೞৈ पઁ۽ ё୓ ୶੸, ё୓ Ѩ୹, ࠁউ 

хद ١ ݆਷ ਽ਊ ࠙ঠীࢎ ࢲਊغҊ ੓׮. �Ӓܿ ��ח ੸৻߂ ࢶ о

दҟࢶ ৔࢚ਸ ੉ਊೠ ё୓ Ѩ୹ מࢿਸ ৘दೠ׮. 

৔࢚ ೤ࢿ ӝߨ੄ ೨ब਷ п ৔࢚ীࢲ Ҋਬ੄ ౠ૚ਸ ࠁઓೞݴ ୶୹

ೞח Ѫҗ ৔࢚ਸ ೤ࢿೞӝ ਤೠ ੸੺ೠ ೤ࢿ ӏ஗੉׮. ੉۞ೠ ೤ࢿ 

ӝߨ਷ ؛ݽ ӝ߈җ ׬۞٩ ӝ߈ਵܨ࠙ ۽ೡ ࣻ ੓؛ݽ .<4> ׮ ӝ߈ ੸

৔ ۽ఔਵ߄ ਸۿনೠ ࣻ೟੸ ੉׮ ਷ߨӝ ࢿ೤ ࢚৔ ࢶоदҟ ߂ ࢶ৻

 ӏ஗ਸ ࢿ੸੺ೞѱ ೤ ۽ਵ߈ౠ૚ਸ ӝ ػ੄ ౠ૚ਸ ୶୹ೠ റ, ୶୹࢚

Ѿ੿ೞ҅ࢸ ۾بೞ৓׮. ೞ૑݅ ੉۞ೠ ӝߨ਷ ҅ࠂ ࢑੟بо ֫ਵݴ, 

࣌ী पઁ গ೒ܻா੉ޙٸ ೞѱ ੄ઓೞӝبী җ؛ݽ ੸ਊೠ ۽ਵزࣻ

ী ੸ਊೡ ٸ ೤ࢿ ӏ஗੄ ҅ࢸо ࠂ੟೧૑ױ ח੼੉ ઓ੤ೠ׮.
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୭Ӕী׬۞٩ ח ӝ߈ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ೤ࢿ 

ӝߨ੉ ੹ా੸ੋ ؛ݽ ӝ߈ ӝٜߨী ࠺೧ ֫਷ מࢿਸ 

൤ োҳо ૓೯ߊഝ ݴغনೠ ֎౟ਕ௼о ઁউ׮ ,ݴ੉ࠁ

٩ ۽ী ୊਺ਵࢿ೤ ࢶоदҟ ߂ ࢶ৻ౠ൤, ੸ .׮Ҋ ੓غ

ೠ ҳઑ੄ ֎౟ਕࣽױ Ү੸࠺ ೠ ঌҊ્ܻ੉ੑب ਸ׬۞

௼ܳ ੉ਊೞبࢲݶ ӝઓ ӝ࠺؀ ߨ ֫਷ מࢿਸ ࠁৈ, ৔

पࢎ ח׮ػ ਑੉ب ౟ਕ௼о֎ ߈ӝ ׬۞٩ بীࢿ೤ ࢚

ਸ ੑૐೞ৓5> ׮>. ੉ী ۄٮ ੸৻߂ ࢶ оदҟࢶ ৔࢚ਸ 

೤ࢿೞӝ ਤ೧ ׮নೠ ࣻ೟੸ ੉ۿਸ ߄ఔਵ۽ ୶୹ػ ౠ

૚ਸ ੸੺ೞѱ ೤ࢿ ӏ஗ਸ ੸ਊೞߑ חधীߩ ࢲযա ٩

ӝ ׬۞٩ ݴغೱ੉ ઁदߑ ਍ োҳ۽࢜ חਸ ੉ਊೞ׬۞

੉۞ೠ प .׮঻غোҳо ୢ૓ ࢶоदҟ ߂ ࢶ৻੄ ੸߈

૕੸ੋ ઺ਃࢿҗ ഝߊೠ োҳѾҗী ف ܲ׮ ۽ࢲ ۄٮ 

ஏݶীࢲ ನ଱ೠ ৔࢚ী ࠁ৮੸ੋ ੿ܳࠁ ನೣೞӝ ਤೠ 

.׮঻غ಴ߊ ੉ߨӝ ࢿ೤ ࢚নೠ ৔׮

 ਸ ਤೠࢿ೤ ࢚৔ ࢶоदҟ ߂ ࢶ৻੸ חࢲীޙ֤ ࠄ

୭न ӝࣿ ߂ োҳ زೱਸ ࢓ಝࠁҊ੗ ೠ׮. ǎ੢ীחࢲ 

ಝ࢓ ਸߨӝ ࢿ೤ ࢚৔ ࢶоदҟ ߂ ࢶ৻੄ ੸߈ӝ ؛ݽ

৔ ࢶоदҟ ߂ ࢶ৻੄ ੸߈ӝ ׬۞٩ חࢲറ, III੢ী ࠄ

 ਸۿѾ ࢲIV੢ী ۽૑݄ਵ݃ .׮ࠄಝ࢓ ਸߨӝ ࢿ೤ ࢚

.׮חݛ

ǎ� ؛ݽ ӝ߈ ੸৻߂ ࢶ оदҟࢶ ৔࢚ 

೤ࢿ ӝߨ

੉ߣ ੢ী؛ݽ חࢲ ӝ߈੄ ੸৻߂ ࢶ оदҟࢶ ৔࢚ 

೤ࢿ ӝٜߨী ؀೧ ੗ࣁ൤ ࢓ಝࠁҊ੗ ೠ؛ݽ .׮ ӝ߈

੄ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ೤ࢿ ӝߨ਷ ౠ૚ݗ ୶୹җ 

೤ࢿ ӏ஗੉ ࣻ೟੸ੋ ݂؛ݽী ӝ߈ೠݢ .׮੷ ׮઺ झ

ாੌ ߸ജ(multiscale transform) ӝߨਸ ੉ਊೞৈ ৔࢚

ਸ ৈ۞ ҅கਵ۽ ࠙೧ೞҊ ߸ജ ৔৉ীࢲ ೤ࢿೠ ׮਺, 

৉ ׮઺ झாੌ ߸ജਸ ࢎਊೞৈ ೤ࢿೞח ӝߨ੉ ઁউغ

঻ޙ֤ ࠄ .<6> ׮ীחࢲ �Ӓܿ 3�੉ بदೞח Ѫҗ э੉ 

৔ ࢶоदҟ ߂ ࢶ৻ਊೞৈ ੸ࢎ ܳ٘޷ۄदউ ೖۄ೒ۄ

Ҋ .׮пп ࠙೧ೠ ۽؀৉ਵ ؀৉җ Ҋ઱౵ ਸ ੷઱౵࢚

઱౵ ؀৉ীחࢲ п ೗ࣄী ؀ೠ ੺؆чਸ ࢶఖೞ߈ੌ ח

੸ੋ ೤ࢿ ӏ஗ਸ ࢎਊೞৈ ী૑ ੿ܳࠁ ನೣೞח ೤ࢿ 

৔࢚ਸ ࢿࢤೠ׮. ੷઱౵ ؀৉ীחࢲ ੸৻ࢶ ৔࢚੄ ੷઱

౵ ࠙ನ۽ ೤ࢿ о઺஖ܳ Ѿ੿ೞߑ חधਵ۽ ೤ࢿਸ ࣻ೯

ೠ׮. ݃૑݄ਵۄ ۽೒ۄदউ ೖ٘޷ۄ৬ ೣԋ ৉ ߸ജೞ

ৈ ݺഛೞҊ ӵՖೠ ೤ࢿ ৔࢚ਵ۽ ੤ҳࢿೠ׮.

਷ ൞ࣗ ಴അ(sparse representation)ী ӝߨӝ ܲ׮

 .<7> ׮ਸ ઁউ೮ߨӝ ࢿ೤ ࢶоदҟ ߂ ࢶ৻੸ ك ਸ߈

࢚৔ ࢿ਷ ೤ߨӝ ߈ӝઓ ൞ࣗ ಴അ ӝ חࢲীޙ֤ ࠄ

਷ ࢚ഐࠁ৮੸ੋ ੉੼ਸ ഝਊೞ૑݅, ࠛ೙ਃೠ ࢎ੹

(redundant dictionary)ী ੄ೠ ൞ࣗ ಴അ ӝߨ਷ ৈ੹

൤ ੿ഛೠ ৌࢎࠂ ੿ܳࠁ ଺۱מ ח੉ ࠗ઒ೞҊ ਗ஖ ঋ

 ,ࢲۄٮ .׮ك ਸ߈о੿ী ӝ ח׮ই౭ಂ౟о ઓ੤ೠ ח

<그림 1> 다양한 영상 합성 기법 예시 [1]

Infrared images       Visible images       Fused images

<그림 2> 적외선 및 가시광선 영상 합성을 이용한 객체 검출 성능 예시 [3]
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଺Ҋ ই౭ಂ ܳࠁ੿ ࢎࠂ੄ ৌ࢚৔ ࢶ৻੸ חࢲীޙ֤ ࠄ

౟ ࢿࢤਸ রઁೞӝ ਤ೧ ൞ࣗ ಴അҗ ழօ ب޻ ୶੿ ௿

۞झఠ݂ਸ ӝ߈ਵ۽࢜ ۽਍ ӝߨਸ ઁউೠ׮. ழօ ب޻ 

୶੿ ௿۞झఠ݂ਸ ࢎਊೞৈ ௿۞झఠ݂ ઺बਸ ଺ই ੸

؀ ੄ ৔৉ਸ ੿ഛೞѱ х૑ೞҊࠁ੿ ࢎࠂ੄ ৌ࢚৔ ࢶ৻

� .׮ೠܨ࠙ ۽৔৉ਵ ҃ߓ ৔৉җ ࢚Ӓܿ 4�о بदೞח 

Ѫҗ э੉ ҃ߓ ৔৉਷  ,4VD(Lernel singular value 

decomposition)ܳ ੉ਊೠ ࢎ੹ী ੄೧ ൞ࣗ ಴അਸ ঳ਸ 

ࣻ ੓ਵࠗࣁ ,۽޲੿ࠁо ਬ૑غҊ ই౭ಂ౟ ࢿࢤਸ রઁ

ೠ׮. ݃૑݄ਵف ۽ ৔৉੄ ҅ࣻী ܲ׮ ۽ࢲ ۄٮ ೤ࢿ 

ӏ஗ਸ ੸ਊೞৈ Ҋಿ૕੄ ೤ࢿ ৔࢚ਸ ঳׮ח. 

ࢎ ҃ߓ җ࢚؀ ೠ޷൞ ࢲী࢚৔ ࢿ਷ ೤ߨӝ ܲ׮ ژ

੉੄ ܳ࠺؀ ѐࢶೞӝ ਤ೧ ҙब ৔৉(saliency) ౠ૚ਸ 

غदఃӝ ਤ೧ ઁউ࢚੄ ಿ૕ਸ ೱ࢚৔ ػࢿਊೞৈ ೤ࢎ

঻׮ <�>. ੉ ӝߨ਷ �Ӓܿ 5�о بदೞח Ѫҗ э੉ ૑৉ 

ਦب਋ ղীࢲ ҙब ৔৉ ౠ૚ Ѩ୹ਸ ా೧࠳ࢲ ࢲ ৔࢚

੄ ҙब ࢚؀ ৔৉(salient areas)ਸ ୶୹ೠ׮. ౠ൤ ੉ 

ӝߨ਷ ੹৉੸ਵز ۽੘ೞח Ѫ׮ࠁ ৔࢚੄ ా҅੸ ౠ૚

ਸ ੜ ನ଱ೡ ࣻ ੓Ҋ, ੸਽੸ਵ۽ ҕрীࢲ ߸ചೞח ҙ

ब ৔৉ ݗী ؊ ݆਷ ੿ܳࠁ ઁҕೡ ࣻ ੓ਵ٘ف ۽޲۞

૓ ѐ୓੄ ҃҅ܳ ನೣೞৈ ੹୓ ҙब ৔৉ ݗਸ ࢿࢤೡ 

ࣻ ੓׮. ૊, ҙब ࢚؀ ৔৉ਸ ࠙ࢳೞӝ ޙٸী ੸৻ࢶ 

৔࢚੄ ܳ࠺؀ ೱ࢚दெ ೤ࢿ Ѿҗ ಿ૕ਸ ೱ࢚ೡ ࣻ ੓

.׮

୭Ӕীח ӝઓ੄ ӝ׮ࠁٜߨ ؊ ֫਷ ਲ਼೤ מࢿਸ ׳

ਸ ઑ೤ߨӝ ܲ׮ ۽ࢲ צ੉ ইߨೞӝ ਤ೧ ೞա੄ ӝࢿ

ೞࠂ ח೤(hybrid) ӝߨ੉ ѐغߊ঻׮ <�>. �Ӓܿ 6�੉ ب

दೞח Ѫҗ э੉ ӝઓ ӝߨ੄ Ѿೣਸ ӓࠂೞӝ ਤ೧ द

п੸ ج୹ ݗ(visual sliency map)җ о઺ ୭ࣗ ઁғ

(weighted least square) ୭੸ചܳ ӝ߈ਵ۽࢜ ۽਍ ׮

઺ झாੌ ࠙೧ ӝߨਸ ࣗѐೞ৓ݢ .׮੷ ׮઺ झாੌ ࠙

೧ ӝߨ਷ ӝઓ ӝٜߨҗ ܰ׮ѱ Rolling guidance filter

৬ (aussian filterܳ ࢎਊೞৈ ౠ੿ झாੌ੄ ੿ࠁ ܳࠁ

ઓೞҊ ী૑ ੿ࠁ Ӕ୊੄ ই౭ಂ౟ਸ ઴੉ݴ Ҋਬೠ ౠࢿ

ਸ ঳ਸ ࣻ ੓׮. Ӓ׮਺, ӝઓ੄ ಣӐച ਲ਼೤ ӏ஗җח 

கী ઺҅ ࠄ঳਷ ӝ ۽ਵ߈ਸ ӝݗ ୹ج ѱ दп੸ܰ׮

ਃೠ ੷઱౵ ੿ࠁо ನೣغয दп੸ ݽনਸ ઁযೡ ࣻ 

੓ژ .׮ೠ, о઺ ୭ࣗ ઁғਸ ӝ߈ਵࠗࣁ ۽ ҅கਸ ѐࢶ

ೞৈ ೤ࢿೞח ӝߨ਷ ੗োझ۞਋ݴ, ੋр੄ द੘ ੋ૑ী 

<그림 3> 다중 스케일 변환 합성 모델 [6]

<그림 4> 희소 사전(sparse dictionary) 비교 [7]

<그림 5> 지역 윈도우(local window)에 따른 관심 대상 영역(saliency map) 차이 예시 [8],

(a) 원본 영상 ,(b)-(d) 5, 40, 100 크기의 지역 윈도우
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੸೤ೞ׮. ੉ܳ ా೧ ೤ࢿ ৔࢚਷ ੸৻ࢶ ৔࢚ਵࠗ۽ఠ 

ই౭ಂ౟ܳ রઁೞࢲݶ ਬਊೠ ࠗࣁ ੿ܳࠁ ੜ ࠁઓೡ ࣻ 

੓׮.

 ࢚৔ ࢶоदҟ ߂ ࢶ৻੸ ߈ӝ ׬۞٩ �***

೤ࢿ ӝߨ

੉ߣ ੢ী׬۞٩ חࢲ ӝ߈੄ ੸৻߂ ࢶ оदҟࢶ ৔

৻੄ ੸߈ӝ ؛ݽ ӝઓ .׮ࠄಝ࢓ ؀೧ ীٜߨӝ ࢿ೤ ࢚

ݗо ֫Ҋ ౠ૚ب੟ࠂ ࢑҅ ਷ߨӝ ࢿ೤ ࢶоदҟ ߂ ࢶ

ਸ ࣻزਵ҅ࢸ ۽ೞӝ ޙٸী ৔࢚ ೤ࢿਸ ࠂ੟ೞѱ ݅ٚ

оदҟ ߂ ࢶ৻੄ ੸߈ӝ ׬۞٩ ୭Ӕ .׮੼੉ ੓ױ ח׮

੸(semantic) ౠ૚ਸ ୶୹ೞ޷ղ ੄ ࢚਷ ৔ߨӝ ࢿ೤ ࢶ

৔ ࢿই, ೤߉ ৔хਸ ࢲҕীࢿ ੄ߨ੽Ӕ ߈ӝ ׬۞٩ ח

਷ ࣻળ੄ ౠ૚ਸ ബҗ֫ ׮ࠁ ೙ࣻ੸ੋ ؘחೞࢿࢤ ਸ࢚

੸ਵ۽ ୶୹ೠࢲۄٮ .׮ ਗࠄ ৔࢚җ ೤ࢿ ৔࢚ р੄ ࠂ

੟ೠ ҙ҅ܳ ౠࢿചೞৈ ਬ੄޷ೠ ౠ૚ਸ ୶୹ೞҊ ೤ࢿ

ೞߨߑ חਸ ೟णೞغ҅ࢸ ۾ب঻׮.

ҳઑ חऺ ࣻ׮ Dense blocLਸ ח<੷ DenseFuse <10ݢ

оदҟ ߂ ࢶ৻੸ חೞৈ ؊ Ө਷ ౠ૚ਸ ୶୹ೞࢿҳ ۽

׮ п ҅க੄ ୹۱੉ ࢲۄٮ .׮౟ਕ௼੉֎ ࢿ೤ ࢚৔ ࢶ

਺ ҅க੄ ੑ۱ਵࢎ ۽ਊݴغ Ө਷ ౠ૚ਸ ࠁઓೞࢲݶ ୶

୹ೠח׮ Ѿҗܳ ߄ఔਵ۽ Ӓܿ�7�җ э਷ ֎౟ਕ௼ܳ 

ҳࢿೞ৓׮. ૊, ੑ۱ػ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ౠ૚ݗ

ਸ ୨ 3ѐ۽ ҳ޻ ػࢿ૘ ೤ࢿғக(Dense $onvolution 

layer) ֎౟ਕ௼ܳ ా೧ ୶୹ೞҊ, ݃૑݄ী ٣௏؊ܳ ా

೧ Ѿҗ ৔࢚ਸ ࢿࢤೞݴ ୭ઙ Ѿҗ ৔࢚ਸ ࢿࢤೠ׮. ੉

৬ ਬࢎೞѱ Dense blocL ҳઑܳ ࢎਊೞৈ ੸৻߂ ࢶ о

दҟࢶ ৔࢚੄ ౠ૚ݗਸ ୶୹ೞҊ ੿ܳࠁ ஏ੿ೞৈ ઺

ਃبী ݏѱ ৔࢚ਸ ੸਽੸ਵ۽ ೤ࢿೞח ӝߨ੉ ѐߊ

� ਷ߨ੉ ӝ .<1> ׮঻غӒܿ ��੉ بदೞח Ѫҗ э੉ ੸

਽ ੿ܳب ӝ߈ਵ۽ ֎౟ਕ௼੄ ೤ࢿ Ѿҗ৬ ੸৻߂ ࢶ 

оदҟࢶ ৔࢚ р੄ ੸਽ ਬࢿࢎ(adaptive information 

preservation degree)ਸ ਬ૑ೞ۾ب ೟ण੉ ૓೯׮ػ. 

ӝઓ ׬۞٩ ӝ߈ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ೤ࢿ ӝߨ਷ 

ground-truthо হয ೤ܳઁޙ ࢿ ୭੸ചೞӝо औ૑ 

ঋ׮. ੉ܳ ೧Ѿೞӝ ਤ೧ ઁউޙ֤ ػীחࢲ ౠ૚ ୶୹

ӝܳ ଻ఖೞৈ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ৔࢚ীࢲ ೂࠗೞ

Ҋ ನҚ੸ੋ ౠ૚ਸ ୶୹ೞҊ, ౠ૚੄ ؀࢚੸ ઺ਃܳب 

੿੄ೠ׮. ઺ਃبо ֫ਸࣻ۾ ࣗझ ৔࢚੄ ؊ ݆਷ ੿ࠁ

о ੿ࠁ ࠁઓ ੿بо ֫ইઉ ؊ ݆਷ ੿ࠁо Ѿҗী ࠁઓ

.׮ػ

ࢿҊਬ੄ ౠ ࢚৔ ࢶоदҟ ߂ ࢶ৻਷ ੸ߨӝ ܲ׮ ژ

ਸ ࠁ فݽઓೞӝ ਤ೧ ౠ૚ݗਸ ѐ߹੸ਵ۽ ୶୹ೞҊ ೤

� ਷ߨ੉ ӝ .<11> ׮੉ߨӝ חೞࢿӒܿ ��о بदೞח Ѫ

җ э੉ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ౠࢿਸ пп ࠁઓೞӝ 

<그림 6> 복합(hybrid) 합성 모델 구조 [9]

<그림 7> Dense block 기반의 DenseFuse 합성 네트워크 구조 [10]

<그림 8> 적응 유사성(adaptive information preservation degree) 유지가 

가능한 합성 네트워크 구조 [1]
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ਤೠ ف ѐ੄ ݀ة੸ੋ ౠ૚ ୶୹ ֎౟ਕ௼ܳ ೟णೠ׮. 

ӝઓ੄ ੸৻߂ ࢶ оदҟࢶ ৔࢚ ೤ࢿ ӝߨ਷ ౠ૚ ୶୹

җ ೤ࢿਸ زदী ࣻ೯ೞӝ ޙٸী ৔࢚੄ Ҋਬೠ ౠࢿҗ 

ೠ҅о ੓ חೞޅ ૑غо ୽࠙൤ ഝਊࠁ৮੸ੋ ੿ࠁഐ࢚

ਊࢎ ౟ਕ௼ܳ֎ ػള۲ ۽੸ਵ݀ة ਷ߨ੉ ӝ ݶ߈ .׮

ೞৈ Ҋਬ੄ ౠ૚ݗਸ ୶୹ೞҊ ೤ࢿೞӝ ޙٸী ৔࢚੄ 

Ҋਬೠ ౠࢿਸ ੉ਊೡ ࣻ ੓׮. ૊, ੸৻߂ ࢶ оदҟࢶ 

৔࢚੄ ౠ૚ݗਸ пп ݀ة੸ਵ۽ ୶୹ೠ റ ೤ࢿೞৈ ੸

 ܳࠁ੿ ࠗࣁ ੄࢚৔ ࢶ৬ оदҟࠁ੿ ࢎࠂ੄ ৌ࢚৔ ࢶ৻

ബҗ੸ਵࠁ ۽ઓೡ ࣻ ੓য ೤ࢿ Ѿҗ ಿ૕ਸ ೱ࢚ೡ ࣻ 

੓׮.

 ؊ ۽ਸ ా೧ ੋ૑੸ਵ(AN))ݎन҃ ࢿࢤ ೠ, ੸؀੸ژ

 .׮Ҋ ੓غোҳо ૓೯ ࢿ೤ ࢚ਸ ঳ਸ ࣻ ৔࢚যդ ৔ڪ

ӝઓ ׬۞٩ ӝ߈੄ ೤ࢿ ӝٜࣿ਷ ೞա੄ ֎౟ਕ௼ܳ ೟

णೞݶ߈ ח ੸؀੸ ࢿࢤ न҃ݎ਷ ࢿࢤ੗৬ ౸߹੗ ف 

ѐ੄ ֎౟ਕ௼ܳ ೟णೠࢿࢤ .׮੗ীػࢿࢤ ࢲ ৔࢚ਸ ౸

߹੗ীחࢲ ૓૞ੋ૑ о૞ੋ૑ ౸߹ೠ׮. ੉ܳ ా೧ ف 

ѐ੄ ֎౟ਕ௼࢚ חഐ ੘ਊೞݴ ೟ण੉ ૓೯غӝ ޙٸী, 

؊਌ ೱػ࢚ ಿ૕੄ ೤ࢿ ৔࢚ਸ ࢿࢤೡ ࣻ ੓׮. ੉۞ೠ 

੸؀੸ ࢿࢤ न҃ݎ੄ ౠࢿਸ ഝਊೞৈ ੸৻߂ ࢶ оदҟ

ߨ੉ ӝ .<�1> ׮঻غ౟ਕ௼о ઁউ֎ חೞࢿਸ ೤࢚৔ ࢶ

਷ �Ӓܿ 10�੉ بदೞח Ѫҗ э੉ ݢ੷ ࢿࢤ੗ী ੸৻

ࢤ ,ݴਊೞࢎ ۽ਸ ੑ۱ ؘ੉ఠ࢚৔ ࢶҗ оदҟ࢚৔ ࢶ

୹۱ .׮۱ਸ ೟णदఅמ חೞࢿࢤ ਸ࢚৔ ࢿ੗о ೤ࢿ

Үೞ࠺ җ࢚৔ ࢶਸ ౸߹੗ܳ ా೧ оदҟ࢚৔ ࢿ೤ ػ

೟ ۾بઓೞࠁ ܳࠁ੿ ࠗࣁ ੄࢚৔ ࢶ੗ী оदҟࢿࢤ ݴ

णೠ׮. ౠ൤ ӝઓ੄ ֎౟ਕ௼ٜ਷ пп੄ ചࣗ߹ ࠺Ү

ܳ ా೧ ৔࢚ਸ ೤ࢿೞޙ֤ ࠄ ݶ߈ חীחࢲ ೤ࢿ ৔࢚

җ ੸৻߂ ࢶ оदҟࢶ ৔࢚ р੄ ର੉ী ಕօ౭ܳ ઱ח 

Adversarial ߂ $ontent lossܳ ా೧ оदҟࢶ ৔࢚੄ 

 .׮חਸ ঳࢚৔ ࢿ೤ ݴઓೞࠁ ۽ബҗ੸ਵ ܳࠁ੿ ࠗࣁ

ౠ ۽धਵߑ ػ੹ߊ ׮ࠁߨਤ੄ ӝ חࢲোҳী ܲ׮ ژ

੿ ઑѤਸ աఋղח ߸ࣻܳ ୶оೞৈ ࠙ನ(distribution)

ܳ ాઁೞח $(AN($onditional (AN) <13>ਸ ӝ߈ਵ۽ 

�Ӓܿ 11�җ э੉ ف ѐ੄ ౸߹੗ܳ ࢎਊೞח ֎౟ਕ௼

о ѐغߊ঻ޙ֤ ࠄ .<14> ׮ীחࢲ ૑੿ػ ઑѤী ࢤ ۄٮ

೟ ۽ب੉ ౸߹੗ܳ ࣘੌ ੿࢚৔ ࢿ೤ ػࢿࢤ ఠࠗ۽੗ࢿ

<그림 10> 적대적 생성 신경망을 활용한 합성 네트워크 구조 [12]

<그림 9> 각각 영상의 고유한 정보 특성을 보존하는 

합성 네트워크 구조 [11]
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णೞҊ, ف ѐ੄ ౸߹੗ܳ ੉ਊೞৈ पઁ ؘ੉ఠীࢲ ੑ

৔ ࢿ೤ ػࢿࢤ חೞա੄ ౸߹੗ .׮ਸ ୶੿ೠܫഛ ؼ۱

ݠա ,ݴೞ ۽಴ݾ Ѫਸ חҗ ҳ࠙ೞ࢚৔ ࢶਸ оदҟ࢚

૑ ೞաח ੷೧ب࢚ ੸৻ࢶ ৔࢚੉ ׮਍ ࢠ೒݂ػ ೤ࢿ 

৔࢚ਸ ҳ߹ೞ۾ب ೞৈ ਬࢎೠ ౠࢿਸ ы۾ب ઁೠೠ׮. 

ౠ൤, ׮਍ ࢠ೒݂ػ ೤ࢿ ৔࢚਷ ੌ߈ചܳ ਤೠ ׮ ۽ࢲ

ܲ ೧ب࢚ р੄ ݒೝب ೟णೠ׮. ੉ܳ ా೧ ࢿࢤ੗ח ೤

৻੸ ۄפই ݅ࡺࠁ੿ ࠗࣁ ੄࢚৔ ࢶী оदҟ࢚৔ ػࢿ

.׮ػ ઓೡ ࣻ ੓ѱࠁ فݽ ীց૑ө૑ ࢎࠂ ੄ ৌ࢚৔ ࢶ

୭Ӕীח যబݫ ࣌ழ17> ્פ>ী ӝ߈ਸ ك ౟ےझನݠ 

ӝߨ੉ ੗োয ୊ܻ৬ ஹೊఠ ࠺੹ ࠙ঠী ੸ਊࢲݶغ ਘ

١ೠ מࢿਸ ࠁ੉ߊ ࢲݶ੹ೞҊ ੓׮. ౟ےझನחݠ ӝ

ઓ $NN੄ ੢Ѣܻ ઙࣘࢿ(long-term dependency) ޙ

ઁܳ ೧Ѿೞӝ ਤ೧ ઁউغ঻ࢲۄٮ .׮ ֎౟ਕ௼ࠗ۽ఠ 

঳਷ ౠ૚ݗਸ ѐࢶೞৈ ੸৻ࢶ ৔࢚੄ ৌࢎࠂ ੿ࠁ৬ о

दҟࢶ ৔࢚੄ ࠗࣁ ੿ܳࠁ ъചೡ ࣻ ੓ח ֎౟ਕ௼о 

ѐغߊ঻ޙ֤ ࠄ .<16> ׮਷ ޻૘ োѾ(Dense connection)

ਸ ࢎਊೞৈ ബਯ੸ਵ۽ ౠ૚ݗਸ ୶୹ೠ׮. Ӓ۠ ׮

਺, �Ӓܿ 1��о بदೞח Ѫҗ э੉ ف ѐ੄ non-local 

attentionਸ ੸ਊೞৈ ૑৉੸ ౠݗ ࢿী ؀ೠ ੢Ѣܻ ઙ

 spatialҗ channel attention ׼ೞҊ ೧݂؛ݽ ਸࢿࣘ

mapਸ ࢿࢤೠ׮. ݃૑݄ਵ۽ attention map਷ ֎౟ਕ

௼ী ੄೧ ೤غࢿয ୭ઙ ೤ࢿ Ѿҗܳ ࢿࢤೠ׮.

৻੸ ۽ਵ߈ਸ ӝ્פழݫ ࣌যబ חࢲোҳী ܲ׮ ژ

౟ਕ௼֎ חਸ ୶੿ೞࢿ੉੄ ҙ۲ࢎ ࢚৔ ࢶоदҟ ߂ ࢶ

о ѐغߊ঻17> ׮>. ੉ ӝߨ਷ �Ӓܿ 13�੉ بदೞח Ѫ

җ э੉ оदҟ߂ ࢶ ੸৻ࢶ ৔࢚੄ ੹৉ ߂ ૑৉੸ Ҋ

ਬ ౠࢿਸ Ҋ۰ೡ ࣻ ੓׮ ۾بনೠ झாੌীࢲ ౠ૚ݗਸ 

୶୹ೞҊ, যబݫ ࣌ழ્פਸ ӝ߈ਵ۽ ౠ૚ݗ੄ ࢚ഐࠁ

৮ ੿ܳࠁ ؊਌ ഝਊೞৈ ъઑೠ׮. ҳ୓੸ਵ۽ bimodal 

transformer࢚ חഐࠁ৮ ੿ܳࠁ ഝਊೞӝ ਤ೧ п ೗ࣄ

ীࢲ ੹৉੸ ߂ ૑৉੸ਵ۽ ੸৻ࢶ ৔࢚җ оदҟࢶ ৔࢚

੉ ঴݃ա ܲ׮૑ܳ աఋղח ҙ۲ࢿਸ ୶੿ೠ׮. ੉ܳ 

ా೧ ੸৻߂ ࢶ оदҟࢶ ৔࢚ Ҋਬ੄ ౠ૚ਸ ബҗ੸ਵ۽ 

ъചೞৈ ୭ઙ೤ࢿ ৔࢚ਸ ࢿࢤೡ ࣻ ੓׮.

*7� ੹߂ ݎ Ѿۿ

 ਸ ਤೠࢿ೤ ࢚৔ ࢶоदҟ ߂ ࢶ৻੸ חࢲীޙ֤ ࠄ

୭न ӝࣿ ߂ োҳ زೱী ؀೧ ࢓ಝࠁও٣ .׮૑ణ ৔࢚ 

ӝࣿ੄ ߊ੹ਵ׮ ۽নೠ ജ҃ীࢎ ࢲ૓ਸ ୫৔ೡ ࣻ ੓

૑݅, ৈ੹൤ ೞ٘ਝয ੢஖੄ ೠ҅۽ ੋ೧ ೠ о૑ ࢲࣃ

ա ੌױ ୫৔ਵ۽ ನ଱ೠ ৔࢚਷ ੌࠗ੄ ੿݅ࠁ ঳׮ח. 

ನ ܳࠁ؀ೠ Ҋਬ ੿ ীݶ੢ ࢲীݶஏ ܲ׮ ۽ࢲ ࢲۄٮ

ೣೞҊ ੓ח пп੄ ৔࢚ਸ ೤ࢿೞߨߑ חী ؀೧ ഝߊ൤ 

োҳо ૓೯غҊ ੓؛ݽ .׮ ӝ߈੄ ੸৻߂ ࢶ оदҟࢶ 

৔࢚ ೤ࢿ ӝߨ਷ ҅ࠂ ࢑੟بо ֫Ҋ ౠ૚ݗਸ ࣻزਵ

 ח׮ٚ݅ ੟ೞѱࠂ ਸ ؊਌ࢿ೤ ࢚ী ৔ޙٸ ೞӝ҅ࢸ ۽

೤ ࢚৔ ࢶоदҟ ߂ ࢶ৻੄ ੸߈ӝ ׬۞٩ .׮੼੉ ੓ױ

೙ࣻ ؘחೞࢿࢤ ਸ࢚৔ ࢿ೤ חҕೞઁ ܳࠁ਷ ੿ߨӝ ࢿ

੸ੋ ӝઓ ౠ૚׮ࠁ ֫਷ ࣻળ੄ ౠ૚ਸ ബҗ੸ਵ۽ ୶୹

ೞӝ ޙٸী ୭Ӕ ӝઓ੄ ӝ׮ࠁٜߨ ਋ࣻೠ מࢿਸ ࠁৈ 

઱Ҋ ੓׮. Ӓ۞ա ੸৻߂ ࢶ оदҟࢶ ৔࢚ ೤ࢿ ӝߨ਷ 

ground-truthо হয ೤ܳઁޙ ࢿ ୭੸ചೞӝо য۰਋

<그림 11> 두 개의 판별자를 활용한 합성 네트워크 구조 [14]

<그림 12> Non-local attention을 활용한 합성 모델 세부사항 [16]
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੉ܳ ബҗ੸ .׮ػ੉ܳ ਤೠ ୶о੸ੋ োҳо ਃҳ ۽޲

ਵ۽ ೧Ѿೠݶ׮ ֫਷ ೤ࢿ ৔࢚੄ ಿ૕ਸ ࠁৈ ઴ Ѫ੉
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↟�013֙ �ਘ Ҋ۰؀೟Ү ੹੗੹ӝҕ೟җ ࢎ߅

↟�00�֙ �ਘ ~ �006֙ 6ਘ ā߄੉য়झಕ੉झ (അ ā

(٣߄ੋ

↟�013֙ 4ਘ ~ �014֙ 4ਘ 1ennsylvania 4tate

6niversity, 1ostdoctoral 

4cholar

↟�014֙ 5ਘ ~ �015֙ �ਘ The 6niversity of )ong

,ong, Research 4cientist

↟�015֙ 10ਘ ~ �01�֙ �ਘ ࠗ҃؀೟Ү ஹೊఠҕ೟җ

ઑҮࣻ

↟�01�֙ 3ਘ ~ അ੤ زҴ؀೟Ү ݣ౭٣޷যҕ೟җ ࠗҮࣻ

�ҙब ࠙ঠ�

৔࢚୊ܻ, ҅ࢎ࢑૓೟
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Ǎ� ۿ ࢲ

৔࢚ ച૕ ಣо (Image 2uality Assessment)۱ੑ ח ৔࢚੄ ੿ࢿ

੸ ച૕ਸ ੗ز੸ਵ۽ ஏ੿ೞח ӝࣿ੉׮. ৔࢚ ച૕ ಣоח ୭Ӕ ݆

਷ ҙबਸ ߉Ҋ ੓ਵݴ, ৔࢚ ੋध <1>, ੟਺ ઁѢ <�>, ച૕ ѐ׮ ١ <3> ࢶ

নೠ ਽ਊ ࠙ঠী ੸ਊ оמೞࢲۄٮ .׮, ୭Ӕী ׮নೠ ৔࢚ ച૕ ಣ

о ӝࣿ੉ ઁউغ঻׮. ৔࢚ ച૕ ಣоח ௼ѱ ࣁ о૑ؼܨ࠙ ۽ ࣻ ੓

੹୓ ଵઑ ৔ ۽ਵ߈ӝ ܳޖ੄ ઓ੤ ਬ࢚ଵҊ ৔ חച૕ ಣо ࢚৔ .׮

�ച૕ ಣо (Full-Reference I2A ࢚ FR-I2A), хࣗ ଵઑ ৔࢚ ച૕ 

ಣо (Reduced-Reference I2A� RR-I2A), ӒܻҊ ٘ੋۄ࠶ ৔࢚ ച

૕ ಣо (#lind I2A)׮ػܨ࠙ ۽. ੹୓ ଵઑ ৔࢚ ച૕ ಣоח ੹୓ ଵ

ઑ ৔࢚ ੿ࠁо ઱য૓ ࢚ടীࢲ ੸ਊೞח ৔࢚ ച૕ ಣо੉Ҋ, хࣗ 

ଵઑ ৔࢚ ച૕ ಣоח ଵઑ ৔࢚੄ ੌࠗ ੿݅ࠁ ઁҕ࢚ ػടীࢲ ੸ਊ

ೞח ৔࢚ ച૕ ಣо੉׮. ӒܻҊ ٘ੋۄ࠶ ৔࢚ ച૕ ಣоח ଵઑ ৔

 ੹୓ ଵઑ .׮ച૕ ಣо੉ ࢚৔ ח੸ਊೞ ࢲടী࢚ ੉ ઱য૑૑ ঋ਷࢚

৔࢚ ച૕ ಣо৬ хࣗ ଵઑ ച૕ ಣо ߨߑ਷ ଵઑ ৔࢚੄ ઓ੤۽ ੋ

೧ ڪযդ מࢿਸ ࠁ੉ա, पࢤഝী؀ࠗ࠙ חࢲ੄ ҃਋ ଵઑ ৔࢚੉ ઓ

੤ೞ૑ ঋਵ۽޲ ੸ਊ੉ য۵؀ .׮ઑ੸ਵ٘ੋۄ࠶ ۽ ৔࢚ ച૕ ಣо

ۄ࠶ Ӓ۞ա .׮ഝী ੸ਊ੉ औࢤೞ૑ ঋই प ۽ਸ ೙ਃ࢚ଵઑ ৔ ח

ੋ٘ ৔࢚ ച૕ ಣоח ଵઑ ৔࢚੉ ઓ੤ೞ૑ ঋਵ۽޲ ച૕ ৘ஏ੉ য

۰ਕ ࣁ о૑ ৔࢚ ച૕ ಣо ࠙ܨ ઺ о੢ য۰਍ ࠅ ۽ઁޙ ࣻ ੓׮.

ߑ ੄߈ӝ ׬۞ ٩ җߨߑ ਷ ੹ా੸ੋߨߑ ച૕ ಣо ࢚৔ ٘ੋۄ࠶ 

ա ೟ࠁ਷ handcrafted ౠ૚ ੿ߨߑ ੹ా੸ੋ .׮ೡ ࣻ ੓ܨ࠙ ۽ਵߨ

णػ ౠ૚ ੿ܳࠁ ഝਊೞৈ ৔࢚੄ ੿ࢿ੸ ച૕ਸ ৘ஏೠ׮. ੹ా੸ੋ 

৔࢚ ച૕ ಣо ߨߑ਷ ׬۞ ٩੉ ৔࢚ ച૕ ಣоী ੸ਊ੉ غӝ ੹ী 

઱۽ োҳغ঻ਵ׬۞ ٩ ,ݴ ӝ߈੄ ৔࢚ ച૕ ಣо ࠺؀ ծ਷ ৘ஏ ࢿ
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 ۽ച૕ ಣоо ઱ ࢚੄ ৔߈ӝ ׬۞ ٩ חਸ оઉ അ੤מ

োҳ׮ػ.

ন׮ ١ <ध <4>, ё୓ Ѩ୹ <5ੋ ࢚নೠ ৔׮ ੉׬۞ ٩

ೠ ஹೊఠ ࠺੹ ࠙ঠী ੸ਊؽী ۄٮ, ৈ۞ ׬۞ ٩ ӝ

न ࣌ܖࠅஶ ,۽઱ .׮঻غ੉ ઁউߨߑ ੄ ച૕ ಣо߈

�onvolution Neural NetworL$) ݎ҃ $NN) ӝ߈੄ ҳ

ઑ੄ ೟णਸ ా೧ ࣻ೯ݴغ, ੹ా੸ੋ ৔࢚ ച૕ ಣо ߑ

झನے౟ ח୭Ӕী .׮חਸ ыמࢿ যդ ৘ஏڪ ࠺؀ ߨ

 6>о ੗োয ୊ܻ (Natural -anguage> (Transformer) ݠ

1rocessing� N-1)ী ࢿҕ੸ਵ۽ ੸ਊؽী ۄٮ, ৔࢚ ੋ

धਸ ਤೠ ࠺੹ ౟ےझನݠ (Vision Transformer� ViT) 
<7>৬ ё୓ Ѩ୹ਸ ਤೠ ౟ےझನੋݠ D&TR (Detection 

Transformer) <�> ׮ ١নೠ ౟ےझನݠ ӝ߈੄ ஹೊ

ఠ ࠺੹ ӝߨ੉ ઁউغ঻׮. ৔࢚ ച૕ ಣо۱ੑ ח ৔

ViT ,۽޲੓ਵ ࣻ ࠅ ۽ઁޙ ח੄ ച૕ ੼ࣻܳ ੋधೞ࢚

о ৔࢚ ച૕ ಣоী ੸ਊؼ ࣻ ੓׮ ࢲۄٮ .׮নೠ ౟

 ,�> ׮঻غ੉ ઁউߨߑ ച૕ ಣо ࢚੄ ৔߈ӝ ݠझನے

10>. ੉ ٜߨߑ਷ $NN ౠ૚ ੿ܳࠁ ౟ےझನݠ੄ ੋ௏؊ 

(&ncoder)੄ ੑ۱ਵ۽ ഝਊೞৈ ׮নೠ ٘ੋۄ࠶ ৔࢚ 

ച૕ ಣо ؘ੉ఠ߬੉झীڪ ࢲযդ ച૕ ৘ஏ מࢿਸ ࠁ

৓׮. ੉ח ౟ےझನݠо ৔࢚ ച૕ ಣоীب ബҗ੸ਵ۽ 

੸ਊؽਸ ׮ੋࠁ. 

 ച૕ ಣо ӝࣿ੄ ࢚৔ ٘ੋۄ࠶ নೠ׮ חࢲীޙ֤ ࠄ

୭न ӝࣿ ߂ োҳ زೱਸ ࢓ಝࠁҊ੗ ೠ׮. II ੢ীࢲ ੹

ా੸ੋ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо ߨߑਸ ࢓ಝࠄ റ, III੢

ীࢲ $NN ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо ߨߑਸ ࢓ಝ

<그림 1> 풀링을 포함한 CNN 기반의 블라인드 영상 화질 평가 방법의 구조 [20]

<그림 2> 깊은 CNN 기반의 블라인드 영상 화질 평가 방법의 구조 [21] 
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ߑ ച૕ ಣо ࢚੄ ৔߈ӝ ݠझನے౟ חࢲIV੢ী .׮ࠄ

.׮חݛ ਸۿѾ ࢲV੢ী ۽Ҋ, ݃૑݄ਵࠁಝ࢓ ਸߨ

ǎ� ੹ా੸ੋ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо ߨߑ

੉ߣ ੢ীחࢲ ੹ా੸ੋ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо ߑ

ߨߑ ച૕ ಣо ࢚৔ ٘ੋۄ࠶ ੹ా੸ੋ .׮ࠄಝ࢓ ਸߨ

਷ handcrafted ౠ૚ ੿ࠁա ೟णػ ౠ૚ ੿ܳࠁ ഝਊ

ೞৈ ੗ز੸ਵ۱ੑ ۽ ৔࢚੄ ੿ࢿ੸ ച૕ਸ ৘ஏೠ׮. 

)andcrafted ౠ૚ ӝ߈੄ ٜߨߑ਷ ੗ো ੗ো੄ ా҅ 

(Natural 4cene 4tatistics� N44)ܳ ݂؛ݽೞߨߑ חਸ 

 ,঑୷ ৵ҋ, ੟਺ חೞࢤߊ ࢲী࢚৔ ח੉ ,ؘחਊೞࢎ

҅ా ੄(image coefficient) ࣻ҅ ࢚١੄ ৵ҋ਷ ৔ ۞࠶

 ۽؀಴੸ਵ .׮ೠ߈о੿ী ӝ ח׮੓ ࣻ ؼۿఠ ୶ࠗ۽

ਝ੉݁࠶ ҅ࣻ (wavelet coefficients)ܳ ੉ਊೠ 11> ߨߑ>, 

п ٘ߕ ࠳ࢲ р੄ ࢚ҙҙ҅ܳ ੉ਊೠ 1> ߨߑ�>, D$T ҅

ࣻ (D$T coefficients)ܳ ੉ਊೠ 13> ߨߑ>, ૑৉߹۽ ੿ӏ

ചبൃ ػ ҅ࣻ (luminance coefficients)ܳ ੉ਊೠ ߨߑ 
<14>, Ӓ٣ې঱౟ ੿ࠁ, log-(abor ਽׹, ஸ۞ ా҅ ੿ࠁ 

١੄ ഒ೤ػ ੿ܳࠁ ੉ਊೞ١ <15> ߨߑ ח੉ ੓׮.

 ਷ ௏٘࠘ߨߑ ੄߈ӝ ࠁౠ૚ ੿ ػೠ, ೟णژ

(codebooL)ਸ ੑبೞৈ ৔࢚ ച૕ ಣоܳ ࣻ೯ೠ

 ೟ण ب૑࠺ ,ٍ ദٙೠ ܳࠁ૑৉ ౠ૚ ੿ .<�16-1> ׮

(unsupervised learning)ਸ ా೧ ௏٘࠘ਸ ҳࢿೠ׮. ௏

٘࠘ਸ ೟णػ ౠ૚ ੿۽ࠁ ഝਊೞৈ ৔࢚ ച૕ ੼ࣻ ৘

ஏਸ ࣻ೯ೠ׮.

***� $// ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо 

ߨߑ

 ੉ߣ ੢ীחࢲ $NN ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо 

<੹ ࠙ঠ <4, 5࠺ নೠ ஹೊఠ׮ NN੉$ .׮ࠄಝ࢓ ਸߨߑ

ী ੸ਊؽী ࣻ׮ ,ۄٮ੄ $NN ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച

૕ ಣо ߨߑ੉ ઁউغ঻׮. 

�Ӓܿ 1�җ э੉ <�0>ীחࢲ ಽ݂ਸ ನೣೠ ࣽױೠ $NN 

ҳઑ.۱ੑ ۽ ৔࢚੄ ੿ࢿ੸ ച૕ ৘ஏਸ ࣻ೯ೠ׮. ೧׼ 

ҳઑח ೞա੄ ஶ࣌ܖࠅ கਸ ನೣೞݴ, Ӓ ٍীח ୭ࣗ 

ಽ݂ கҗ ୭؀ ಽ݂ கਸ ߽۳੸ਵߓ ۽஖ೠ׮. ӒܻҊ 

ࣗࣻ੄ ৮੹ োѾ கਵࠗ۽ఠ ୭ઙ੸ਵ۽ ৔࢚੄ ച૕ ৘

ஏਸ ࣻ೯ೞ৓׮. ഝࢿച ೣࣻ (activation function)۽

<그림 4> VGG-16 [30] 기반의 블라인드 영상 화질 평가 방법의 구조 [29]

<그림 3> ImageNet [26] 기반의 블라인드 영상 화질 평가 방법의 구조 [25] 
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ߨߑ ੉ .׮ਊೠࢎ ܳRe-6 (Rectified -inear 6nit) ח

਷ ҳઑо ೣࣽױীب ࠛҳೞҊ handcrafted ౠ૚ ੿ࠁ

ܳ ഝਊೠ ڪ ׮ࠁߨߑযդ ച૕ ৘ஏ מࢿਸ ׮ੋࠁ. 

<�1>ীחࢲ �Ӓܿ ��৬ э੉ 4ѐ੄ ஶ࣌ܖࠅ கਸ ನ

ೣೠ, <�0> ࠺؀ Ө਷ $NN ҳઑܳ ઁউೠ׮. ઁউೞח 

$NN ҳઑח ഝࢿച ೣࣻ۽ (DN ((enerative Divisive 

Normalization)ਸ ࢎਊೞݴ, ৵ҋ ਬഋ (distortion 

type) (�Ӓܿ ��੄ 4ubtasL I)җ ੿ࢿ੸ ച૕ ੼ࣻ (�Ӓ

ܿ ��੄ 4ubtasL II)ܳ زदী ৘ஏೞ۾ب ҳࢿೠߑ .׮

؀ೠ ন੄ ؘ੉ఠࣇী ؀೧ࢲ п ৔࢚ ߹ ੿ࢿ੸ ച૕ ੼

ࣻܳ ഛࠁೞӝо য۵ӝ ޙٸী, ࣻ׮੄ ৔࢚ী ৵ҋਸ 

оೞৈ ؀ߑೠ ন੄ ৵ҋ ਬഋ ৘ஏ ؘ੉ఠࣇਸ ഛࠁೠ 

ٍ, ৵ҋ ਬഋ ৘ஏਸ ࣻ೯ೡ ࣻ ੓۾ب ֎౟ਕ௼ী ؀ೠ 

 ࢚৔ ٘ੋۄ࠶ ӒܻҊ .׮੹ ೟ण (pretrain)ਸ ࣻ೯ೠࢎ

ച૕ ಣо ؘ੉ఠࣇ੄ ച૕ ੼ࣻܳ ৘ஏೞ۾ب ֎౟ਕ௼

 ٘ੋۄ࠶ ۽ਵߨߑ ੉ .׮ઑ੿ (fine-tuning)ೠ ࣁ޷ ܳ

৔࢚ ച૕ ಣо ؘ੉ఠࣇ੄ ೟ण ؘ੉ఠ ࠗ઒ ܳઁޙ ӓ

.׮ೡ ࣻ ੓ࠂ

<��, �3>ী٘ੋۄ࠶ חࢲ ৔࢚ ച૕ ಣо ؘ੉ఠࣇ੄ 

೟ण ؘ੉ఠ ࠗ઒ ܳઁޙ ೧Ѿೞӝ ਤ೧ दইݫૉ ֎౟

ਕ௼ (siamese-networL)  <�4> ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച

૕ ಣо ߨߑਸ ઁউೠ׮. ച૕ ੼ࣻܳ ૒੽੸ਵ۽ ੉ਊ

ೞ؀ חन ৔࢚ р੄ ച૕ ۘ௼ܳ ݂߰ۄೞߑ חधਵ۽ 

೟ण ؘ੉ఠ ࣻܳ ௼ѱ ܾט ࣻ ੓ؘח, ੉ ؘ੉ఠী द

ইݫૉ ֎౟ਕ௼ܳ ೟णೠ׮. ӒܻҊ ೟णػ दইݫૉ 

֎౟ਕ௼ܳ ࣁ޷ ઑ੿ೞৈ ৔࢚ ച૕ ੼ࣻܳ ৘ஏೞ۾ب 

ೠ׮.

৔࢚ ੋध ࠗ۽؛ݽఠ ࢎ੹ ೟णػ Ө਷ दݔ౮ ౠ૚ 

(deep semantic feature)ਸ ഝਊೠ ٘ੋۄ࠶ ৔࢚ ച૕ 

ಣо بߨߑ ઁউغ঻׮. ੉ ౠ૚ ੿חࠁ ৔࢚ ௑బஎ੄ 

֫਷ ۨ߰੄ दݔ౮ ੿׸ ܳࠁҊ ੓ਵ۽޲, ੉ܳ ੉ਊೞݶ 

 .׮೯ೡ ࣻ ੓ࣻ ۽ച૕ ಣоܳ ബҗ੸ਵ ࢚৔ ٘ੋۄ࠶

<�5>ীחࢲ ImageNet <�6>ਵࠗ۽ఠ ࢎ੹ ೟णػ $NN

ਸ ੉ਊೠ׮. �Ӓܿ 3�җ э੉ ࢎ੹ ೟णػ $NN ٍী ੹

৉ ಣӐ ಽ݂ க (global average pooling layer)ਸ ߓ஖

೧ п ৔৉੄ ੿ܳࠁ ઙ೤ೠ׮. ӒܻҊ ࣻ׮੄ ৮੹োѾ

கਵࠗ۽ఠ ച૕ ੼ࣻܳ ৘ஏೠ�7> .׮>ীࣻ׮ חࢲ੄ ಁ஖

ദٙ ܳࠁResNet-50 <��>੄ ౠ૚ ੿ ػ੹ ೟णࢎ ఠࠗ۽

ೠ ٍ, п ౠ૚ ੿ٜࠁ੄ ా҅੸ ౠࢿਸ ੉ਊೞৈ ઙ೤ೠ

ച૕ ੼ ࢚ਸ ੉ਊೞৈ ৔؛ݽ ഋ ഥӈࢶ ۽୭ઙ੸ਵ .׮

ࣻܳ ৘ஏೠ׮. 

<��>ীחࢲ �Ӓܿ 4�৬ э੉ ೤ࢿ ৔࢚ ৵ҋ 

(synthetic image distortion)җ पઁ ৔࢚ ৵ҋ 

(authentic image distortion)ਸ فݽ ৘ஏೡ ࣻ ੓۾ب 

 ৵ҋ਷ ࢚৔ ࢿ೤ .׮ೞ৓ࢿ౟ਕ௼ܳ ҳ֎ ۽झ౟ܿਵ ف

о਋दউ 1+ ,۞࠶&( ঑୷ ৵ҋ ١ ੋਤ੸ੋ ৵ҋਸ ੄

੄ ୫৔, ୊ܻ, ੷੢ җ੿࢚৵ҋ਷ ৔ ࢚पઁ ৔ ,ݴೞ޷

ীࢲ ੗ো੸ਵࢤߊ ۽ೞח ৵ҋਸ ੄޷ೠ׮. ೤ࢿ ৔࢚ 

<그림 5> ResNet-34 [28]를 이용하는 블라인드 영상 화질 평가 방법의 구조 [31]
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৵ҋҗ पઁ ৔࢚ ৵ҋ੄ ౠࢿ੉ ۽޲ܰ׮, п झ౟ܿ੉ 

೤ࢿ ৔࢚ ৵ҋҗ पઁ ৔࢚ ৵ҋਸ ਤೠ ౠ૚ਸ ୶୹ೠ

ࠁౠ૚ ੿ ػ੹ ೟णࢎ ࢲV((-16 <30>ী ,۽ҳ୓੸ਵ .׮

 ,ݴغਊࢎ ۽৵ҋਸ ৘ஏೞӝ ਤೠ ౠ૚ਵ ࢚पઁ ৔ ח

୶о੸ਵ۽ ೤ࢿ ৔࢚ ৵ҋਸ ৘ஏೞӝ ਤ೧ ࣻ׮੄ ஶ

ೠٙஂ ܳࠁఠ ౠ૚ ੿ࠗ۽NNਵ$ ػࢿҳ ۽கਵ ࣌ܖࠅ

 ৵ҋਸ ৘ஏೞӝ ਤೠ $NN਷ ৵ҋ ਬഋҗ ࢚৔ ࢿ೤ .׮

৵ҋ ੿ܳب ৘ஏೞࢎ ۾ب੹ ೟णೠ׮. ӒܻҊ ف झ౟

ܿীࢲ ദٙೠ ౠ૚ ੿ܳࠁ ಽ݂ೠ ٍ, ৮੹ োѾ கਸ ੉

ਊೞৈ ৔࢚ ച૕ ੼ࣻ ৘ஏਸ ࣻ೯ೠ׮.

<31>ীחࢲ ೤ࢿ ৔࢚ ৵ҋҗ पઁ ৔࢚ ৵ҋਸ ನೣೞ

 ച૕ ಣо ؘ੉ఠ߬੉झী ੸ਊ ࢚৔ ٘ੋۄ࠶ ٚݽ ח

оמೠ ৔࢚ ച૕ ಣо ߨߑਸ ѐߊ೮׮. ਋ࢶ, �Ӓܿ 5�

৬ э੉ п ؘ੉ఠ߬੉झ۽ ࠗఠ ޖ੘ਤࢠ ۽೒݂ೞৈ ࢜

 ӒܻҊ ؘ੉ఠ߬੉झ ղ੄ .׮ೠࢿ੉ఠ߬੉झܳ ҳؘ ۽

৔࢚ हী ؀೧ࢎ ,ࢲ੹ ೟णػ ResNet-34 <��>ਵࠗ۽ఠ  

ౠ૚ ੿ܳࠁ ஂٙೠٍ, ل ઺ যו ৔࢚੉ ؊ ച૕੉ જ਷

૑ܳ աఋղח ۘఊ ੿ܳࠁ ৘ஏೠ׮.

� ח<�3>Ӓܿ 6�җ э੉ ೞ੉ಌ ֎౟ਕ௼ (hyper 

networL) ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо ߨߑਸ ઁউ

೮׮. ઁউೞח ҳઑח ౠ૚ ੿ࠁ ദٙ ౵౟, ৔࢚ ച૕ 

৘ஏ ֎౟ਕ௼ী ࢎਊؼ ౵޷ۄఠܳ ࢿࢤೞח ೞ੉ಌ ֎

౟ਕ௼ ౵౟, ৔࢚ ച૕ ৘ஏਸ ࣻ೯ೞח ৔࢚ ച૕ ৘ஏ 

֎౟ਕ௼ ౵౟۽ ҳ׮ػࢿ. ౠ૚ ੿ࠁ ദٙ ౵౟ࢎ ח੹

೟णػ ResNet-50 <��>ࠗ۽ఠ ׮઺ झாੌ੄ ౠ૚ ੿ܳࠁ 

ദٙೠ׮. ೞ੉ಌ ֎౟ਕ௼ ౵౟ח ResNet-50ਵࠗ۽ఠ 

ദٙೠ दݔ౮ ౠ૚ ੿ࠗ۽ࠁఠ ৔࢚ ച૕ ৘ஏ ֎౟ਕ௼

ীࢎ ࢲਊחغ ౵޷ۄఠܳ ೣࢿࢤਵ۱ੑ ,ॄ۽ ৔࢚ী ੸

਽੸ੋ ৔࢚ ച૕ ৘ஏਸ ࣻ೯ೡ ࣻ ੓ѱ ೠ׮. ӒܻҊ ৔

઺ झ׮ ദٙ ౵౟੄ ࠁౠ૚ ੿ חച૕ ৘ஏ ֎౟ਕ௼ ࢚

ாੌ੄ ౠ૚ ੿۱ੑ ܳࠁਵ۽ ೞݴ, ೞ੉ಌ ֎౟ਕ௼ࠗ۽

ఠ ػࢿࢤ ౵޷ۄఠܳ ੉ਊೞৈ ੑ۱ ৔࢚੄ ച૕ ৘ஏਸ 

ࣻ೯ೠ׮.

*7� ౟ےझನݠ ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച૕ 

ಣо ߨߑ

੗োয ୊ܻীࢲ ઱۽ ੉ਊחغ ౟ےझನח<6> ݠ ৈ۞ 

ஹೊఠ ࠺੹ ࠙ঠী ੸ਊغ঻7> ׮, �>. ViT <�>ח ৔࢚ ੋध

ਸ ਤೠ ౟ےझನ۽ݠ, ౟ےझನݠ੄ ੋ௏؊݅ ੉ਊೠ׮. 

ViT۱ੑ ח ৔࢚ਸ ࣻ׮੄ য়غەߡ૑ ঋח ಁ஖۽ ࠙ೡ

ೠ׮. ӒܻҊ п ಁ஖ܳ ಣ఍ച (flatten)ೠ ٍ ࢶഋ ై৔

ೞৈ ಁ஖ ੐߬٬ (patch embedding)ਸ ݅ٚ׮. ಁ஖ 

੐߬٬਷ ੗োয ୊ܻীࢎ ࢲਊೞח ౟ےझನݠ੄ ױয 

੐߬٬ (word embedding)җ ੌزೞѱ ز੘ೠٚݽ .׮ 

ಁ஖ ੐߬٬੄ ৔࢚ ಴അ ੿ٜࠁਸ ઙ೤ೞӝ ਤ೧ࢲ ೟

ण оמೠ ௿ېझ ੐߬٬੉ ಁ஖ ੐߬٬ী ୶оೠژ .׮

ೠ ਤ஖ ੐߬٬ (position embedding)੉ ಁ஖ ੐߬٬ী 

؊೧ઉࢲ п ಁ஖੄ ਤ஖ ੿ܳࠁ ദٙೡ ࣻ ੓׮. ੉ ಁ

஖ ੐߬٬ٜ਷ ౟ےझನݠ ੋ௏؊ী ੑ۱ਵ۽ ٜযоݴ, 

ੋ௏؊ࣻ׮ ח੄ ݣ౭ ೻٘ ࣄ೐ যబ࣌ (multi-head 

self-attention) ۾࠶җ ೖ٘ನਕ٘ (feed-forward) ࠶

<그림 6> 하이퍼 네트워크 기반의 블라인드 영상 화질 평가 방법의 구조 [32]
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 ௏؊੄ ୹۱ੋ ݠझನے౟ ۽૑݄ਵ݃ .׮ػࢿҳ ۽ਵ۾

௿ېझ ੐߬٬੉ ೖ٘ನਕ٘ ۾࠶੄ ੑ۱ਵࢎ ۽ਊغয, 

௿ېझ ৘ஏ Ѿҗܳ ঳׮ח.

৔࢚ ച૕ ಣоח ৔࢚੄ ച૕ ੼ࣻܳ ੋधೞઁޙ ח

੓ ࣻ ؼച૕ ಣоী ੸ਊ ࢚৔ חViT ,۽޲੓ਵ ࣻ ࠅ ۽

� חࢲী<33> .׮Ӓܿ 7�җ э੉ ೞ੉ߑ ܻ٘࠳ध੄ ౟ے

झನݠо ৔࢚ ച૕ ಣоী ੸ਊغ঻׮. ৈӝীࢲ ೞ੉࠳

௏؊ী ੑ۱ਵੋ ݠझನے౮ ౠ૚੉ ౟ݔध਷ दߑ ܻ٘

౮ ౠ૚਷ ৔ݔ੄ द࢚৔ .׮ೠ޷धਸ ੄ߑ חغ੉ਊ ۽

 ਑ਸب ച૕ ৘ஏী ௾ ,۽޲Ҋ ੓ਵ׸ ܳࠁ੄ ੹৉ ੿࢚

઴ ࣻ ੓׮. ResNet-50 <��>੄ ౠ૚੉ ౟ےझನݠ ੋ௏؊

੄ ੑ۱ਵ۽ ഝਊݴغ, ౟ےझನݠ ੋ௏؊੄ ୹۱ਸ ೖ٘

ನਕ٘ ۾࠶੄ ੑ۱ਵ۽ ഝਊೞৈ ৔࢚ ച૕ ৘ஏਸ ࣻ೯

ೠ׮.

Ӓ۞ա <33>੄ दݔ౮ ౠ૚਷ ੹৉ झாੌী݅ࢲ ദٙ

Ѫ਷ ച૕ ಣо द ೠ҅о ઓ חഝਊೞ ݅ࠁ੉ ੿ ,۽޲غ

੤ೠ׮. ৔࢚੄ ੹৉ ੿׸ ܳࠁҊ ੓ח दݔ౮ ౠ૚݅ਵ

ച૕ ಣо द ઺ਃೠ ਃࣗੋ ૑৉੸ ৵ҋਸ ৘ ࢚৔ ח۽

ஏೞӝ য۵34> ࢲۄٮ .׮>ীחࢲ �Ӓܿ ��җ э੉ ৔࢚

੄ ૑৉ ੿ࠁ৬ ੹৉ ੿ز ܳࠁदী ദٙೞৈ ৔࢚ ച૕ 

৘ஏਸ ࣻ೯ೠ׮. ҳ୓੸ਵ۽, ResNet-50 <��>੄ п झா

ੌ੄ ౠ૚ ੿ٜࠁਸ ۽ஸ ౠ૚ਵ۽ ഝਊೠ׮. ӒܻҊ ݽ

ٚ झாੌ੄ ౠ૚ ੿ٜࠁਸ ౟ےझನݠ ੋ௏؊੄ ੑ۱

ਵࢎ ۽ਊೠ ٍ, ౟ےझನݠ੄ ࣄ೐ যబݒ ࣌ழ્פਸ 

੉ਊೞৈ ࠺૑৉੸ ౠ૚ ੿ܳࠁ ദٙೠ׮. ୭ઙ੸ਵ۽, 

ResNet-50੄ ੹৉ ౠ૚җ ౟ےझನݠ ੋ௏؊੄ ୹۱ ੿

োѾ (concatenate)ೞৈ ৮੹ োѾ ҅க੄ ੑ۱ਵ ܳࠁ

.׮ച૕ ੼ࣻ ৘ஏਸ ࣻ೯ೠ ࢚ਊೞৈ ৔ࢎ ۽

<그림 7> 트랜스포머 기반의 블라인드 영상 화질 평가 방법의 구조 [33]

<그림 8> 지역 정보와 전역 정보를 활용한 트랜스포머 기반의 블라인드 영상 화질 평가 방법의 구조 [34] 
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7� ੹ݎҗ Ѿۿ

 ೱীز ച૕ ಣо ӝࣿ੄ ࢚৔ ٘ੋۄ࠶ חࢲীޙ֤ ࠄ

؀೧ ࢓ಝࠁও٘ੋۄ࠶ .׮ ৔࢚ ച૕ ಣоח ଵઑ ৔࢚

ਸ ೙ਃ۽ ೞ૑ ঋই पਊࢿ੉ ֫ਵա, ଵઑ ৔࢚੄ ࠗ੤

੉ܳ ೧Ѿೞӝ ਤ .׮ੋ֫ ܳبച૕ ৘ஏ੄ դ੉ ࢚৔ ח

೧ ੹ా੸ੋ ߑधҗ ׬۞٩ ӝ߈੄ ߑध੉ ઁউغ঻׮. 

੹ా੸ੋ ߑध਷ handcrafted ౠ૚ ӝ߈੄ ߑधҗ ೟ण

 ध਷ߑ ੹ా੸ੋ .׮য૓־ա ۽धਵߑ ੄߈ౠ૚ ӝ ػ

৘ஏ ݶ מࢿীࢲ ೠ҅о ઓ੤ೞৈ, ୭Ӕী׬۞٩ ח ӝ

۞٩ .׮঻غ੉ ઁदߨߑ ച૕ ৘ஏ ࢚৔ ٘ੋۄ࠶ ੄߈

߈ӝ ݠझನےҗ ౟ߨߑ ੄߈਷ $NN ӝߨߑ ੄߈ӝ ׬

੄ ߨߑਵ۽ ա־য૓׮. $NN ӝ߈੄ ߨߑ਷ ࣻ׮੄ ஶ

ࢎ ,ݴച૕ ৘ஏਸ ࣻ೯ೞ ࢚যઉ ৔ܖ੉ ۽கਵ ࣌ܖࠅ

੹ ೟णػ Ө਷ दݔ౮ ౠ૚ ੿ܳࠁ ഝਊೞݶ ৔࢚ ച૕ 

৘ஏ੄ מࢿਸ ֫ੌ ࣻ ੓׮. ୭Ӕীח ౟ےझನݠ ӝ߈

੄ ߨߑ੉ ઁदغ঻׮. Ө਷ दݔ౮ ౠ૚ ੿ܳࠁ ౟ےझ

ನݠ ੋ௏؊੄ ੑ۱ਵ۽ ഝਊೞݶ ബҗ੸ਵ۽ ৔࢚ ച૕ 

৘ஏਸ ࣻ೯ೡ ࣻ ੓׮. ౠ൤, ׮઺ झாੌ ੿ܳࠁ ౟ے

झನݠ ੋ௏؊੄ ੑ۱ਵ۽ ഝਊೞݶ ৔࢚੄ ੹৉ ੿ࠁ৬ 

૑৉ ੿فݽ ܳࠁ ഝਊೞৈ ৔࢚ ച૕ ৘ஏਸ ബҗ੸ਵ۽ 

ࣻ೯ೡ ࣻ ੓׬۞ ٩ .׮ ӝ߈੄ ٘ੋۄ࠶ ৔࢚ ച૕ ಣо 

 ഝਊ ,ݴ੉ࠁ ਸמࢿ যդڪ ࠺؀ धߑ ਷ ੹ా੸ੋߨߑ

࠙ঠо ݆ই ૑ࣘ੸ਵ۽ োҳо ੉ܖয૕ Ѫ੉׮.
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aCT/1907.00516, 2019.

<32> 4. 4V, 2. :aO, :. ;hV, $. ;haOg, 9. (e, +. 4VO, aOd :.

;haOg, tBliOdlZ aTTeTT image RValitZ iO the wild gVided CZ a

TelG-adaptiWe hZper Oetwork,u iO $713, +VO. 2020.

<33> +. :oV aOd +. ,orhoOeO, tTraOTGormer Gor image RValitZ

aTTeTTmeOt,u $o33, Wol. aCT/2101.01097, 2021.

<34> 4. ". (oleTtaOeh, 4. %adTetaO, aOd ,. .. ,itaOi,

t/o-reGereODe image RValitZ aTTeTTmeOt Wia traOTGormerT,

relatiWe raOkiOg, aOd TelGDoOTiTteODZ,u iO 8"$7, 2022, pp.

3209-3218.
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이ࣁഐ

↟�01�֙ �ਘ Ҋ۰؀೟Ү ੹ӝ੹੗੹౵ҕ೟ࠗ ೟ࢎ

↟�01�֙ �ਘ Ҋ۰؀೟Ү ੹ӝ੹੗੹౵ҕ೟җ ࢎ߅

↟�01�֙ �ਘ ~ �0�1֙ �ਘ ࢿ࢖੹੗ ઙ೤ӝࣿਗ 4taff

Researcher

↟�0�1֙ �ਘ ~ അ੤ ੹࠘؀೟Ү IT૑מ੿ࠁҕ೟җ ઑҮࣻ

�ҙब ࠙ঠ�

৔࢚୊ܻ, ஹೊఠ ࠺੹, ׬۞ ٩, ৔࢚ ച૕ ѐࢶ, ৔࢚ 

࠙ೡ, Image 1rocessing, $omputer Vision, Deep 

-earning, Image &nhancement, Image 4egmentation
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Ǎ� ۿ ࢲ

بࢿਊ੽੄ ৮ חসী࢑ সҗ э਷ࢶઑ ,ۄٮ ੹ೣীߊ স ӝࣿ੉࢑

ী ࢑ࢤ ۄٮী ࣗਃ࠺ חغਊ੉ ௼ѱ  ઝ਋׮ػ. ҳ୓੸ਵ׮ ,۽নೠ 

ജ҃ ۽ࣻ߸ ߂ ੋ೧ ਊ੽ࠗ ղ৻ী ࢤߊೠ ৈ۞ ઙܨ੄ Ѿೣ਷ ਊ੽ 

ಿ૕ী बпೠ ࢚ࣚਸ оઉৡࢲۄٮ .׮ ਊ੽ࠗ ղࠗ੄ Ѿೣ ੋ૑ җ੿

਷ ೙ࣻ੸੉׮. Ѿೣ ੋ૑ܳ ਤ೧, ੹ޙоо ਊ੽ࠗী ࠺౵ҦѨܳࢎ प

೯ೞؘח ੉׼࢚ חೠ ੋ੸, दр੸ ֢زਸ ਃҳೞܲ׮ ۽ࢲ ݴ ੹ޙо

 .׮੼੉ ੓ઁޙ ח׮੓ ࣻ ؼ୹ب Ѿҗо ܲ׮ ఠࠗ۽

୭Ӕ, Y-ray Ѩܳࢎ ా೧ ࣻ૘ػ radiography image (RT image)

� .׮੹ೞҊ ੓ߊ ӝࣿ੉ חਊೞৈ Ѿೣਸ Ѩ୹ೞࢎ ܳӒܿ 1�җ э਷ 

RT image੄ ౠ߂ ࢿ Ѿೣ੄ ઙܨ߹ ౠࢿਸ ੉ਊೞח ঌҊ્ܻ Ѿೣ Ѩ

୹ ӝ1-3>ߨ>੉ о੢ ݢ੷ ઁউغ঻׮. ঌҊ્ܻ ӝ߈੄ Ѿೣ Ѩ୹ ӝߨ

਷ ੉޷૑ࠗ۽ఠ Ѿೣ੄ ݽন, ఫझ୊ ١੄ ౠࢿਸ ୶୹ೞҊ, support 

vector machine (4VM), random forest (RF) method ١੄ ࠙ܨӝܳ 

ೞ૑݅ ঌҊ્ܻ ӝ .׮ҳ࠙ೠ ܳܨѾೣ੄ ઙ חژ ޖਊೞৈ Ѿೣ ਬࢎ

 ೠ҅੼੉ ח׮ചо য۵߈ੌ ؀ೠ ੉ఠীؘ ٚݽ ਷ߨѾೣ Ѩ୹ ӝ ߈

੓׮.

૑ ղ ё୓ܳ ੋ૑޷૑੄ ౠ૚ਸ ೟णೞҊ ੉޷੉ ח୭Ӕী ,ࢲۄٮ
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ೞ׬۞٩ ח ӝ߈ Ѿೣ Ѩ୹ ӝ4>ߨ-�>੉ োҳغҊ ੓׮. 

 ܨ࠙ ૑޷਷ ௼ѱ ੉ߨ੄ Ѿೣ Ѩ୹ ӝߨӝ ߈ӝ ׬۞٩

ӝ5 ,4>߈>, ё୓ Ѩ୹ ӝ7 ,6>߈>, ੉޷૑ ࠙ೡ ӝ߈<�, �>੄ ߑ

 ߨ੽Ӕ ࣁ ਤ੄ חࢲী࣌ࣂ ੉য૕ .׮աׂ ࣻ ੓ ۽ਵߨ

ӝ߈੄ ٜߨߑਸ ࣗѐೠ׮. 

ۿ ࠄ �**

��	이޷지	࠙ܨ	ӝ߈	ӝߨ	

 ੉޷૑ ࠙חܨ ઱য૓ ੑ۱ ੉޷૑ী ؀ೠ ۨ੉࠶ਸ 

৘ஏೞח Ѫਸ ݾ੸ਵ۽ ೞݴ, ਊ੽ࠗ ղ Ѿೣ ੋ૑ ӝࣿ

ীࢲ ഝߊೞѱ োҳغҊ ੓ח ӝߨ੉׮. ઱য૓ ੑ۱ ੉

ҳ࠙ਸ ਤೠ ৈ۞ ӝ ܨѾೣ ઙ ߂ ױ౸ ޖ૑੄ Ѿೣ ਬ޷

� .׮Ҋ ੓غ੉ ઁউߨӒܿ ��޷ חѾೣ ੉޷૑৬ ઙܨ߹ 

Ѿೣ ੉޷૑ ৘दܳ աఋմ׮.
<4>ীחࢲ Ѿೣ ؘ੉ఠ ࠗ઒ ઁޙ৬ п Ѿೣী ؀ೠ ؘ

੉ఠ ࣻ੄ ࠛӐഋ ܳઁޙ ೧Ѿೞӝ ਤೠ ੉޷૑ ૐߑ ۝

ب੿ഛ ܨ࠙ ؀ೠ ૑ী޷Ѿೣ ੉޷ ૑৬޷җ Ѿೣ ੉ߨ

ܳ ֫੉ӝ ਤೠ ݣ౭ ؛ݽ ঔ࠶࢚ ೐ۨ੐ਕ௼ܳ ઁউ೮

૑ ୊޷૑ܳ ૐ۝ೞӝ ਤೞৈ ੉޷੷ ӝҕ Ѿೣ ੉ݢ .׮

ܻ ӝ߈੄ ߨߑਸ ੉ਊ೧ ؒےೠ ਤ஖ী ؒے੄ ߈૑ܴ

ਸ о૑ח ৈ۞ ਗਸ Ӓܽ റ о਋दউ ೙ఠܳ ੸ਊೞ৓

ച Ѿ࢑ ૑৬޷૑ ৻੄ Ӑৌ Ѿೣ ੉޷ӝҕ Ѿೣ ੉ .׮

ೣ ੉޷૑ܳ ૐ۝ೞӝ ਤ೧חࢲ wasserstein generative 

adversarial networL (AN (8(AN) <11>ਸ ࢎਊೞ৓׮. 

ਤ੄ ف ੉޷૑ ૐ۝ ӝߨਸ ੸ਊೠ Ѿೣ ੉޷૑৬ ޷Ѿ

ೣ ੉޷૑ܳ ف ѐ੄ $NN ള۲ী ࢎਊೞ৓ਵݴ, п ݽ

ޖѾೣ੄ ਬ ۽աৡ Ѿҗܳ о઺೤ೞৈ ୭ઙ੸ਵ ࢲী؛

੹ࢎ оب܉੄ न؛ݽ ؀ೠ ୭ઙ Ѿҗী .׮ೞ৓ױ౸ ܳ

ী ࢸ੿ೠ ੐҅஖׮ࠁ ֫ਸ ҃਋ী݅ ޷Ѿೣ ੉޷૑۽ ҳ

࠙ೞ۾ب ೞ৓׮. ੉ ٸ Inception <1�>җ MobileNet <13>

ਸ $NNਵࢎ ۽ਊ೮ਵݴ, Inception੄ Ѿҗী0.6 ח, 

MobileNet੄ Ѿҗী0.4 ח੄ чਸ о઺ೞ৓׮. 

੉৬ э੉, ੑ۱ ੉޷૑ী ؀೧ Ѿೣ ޷ חژѾೣਵ۽ 

ҳ࠙ೞߨߑ חী ੉য ੑ۱ ੉޷૑੄ Ѿೣ ઙܳܨ ҳ࠙ೞ

૑޷઱য૓ Ѿೣ ੉ חࢲী<5> .׮Ҋ ੓غ૓೯ بোҳ ח

ী۽ ࢲஸ ౠ૚ਸ ୶୹ೞח --Netҗ Ӗߥ۽ ౠ૚ਸ ୶

୹ೞח (-Netਸ ੉ਊೞৈ Ѿೣ ઙܳܨ ҳ࠙ೞߨߑ ח

ਸ ઁউ೮׮. Anchor ੉޷૑ܳ ӝળਵ۽ э਷ ۨ੉࠶ ੿

о ܳࠁ੿ ࠶੉ۨ ܲ׮ ૑৬޷positive ੉ חо૑ ܳࠁ

૑ח negative ੉޷૑ܳ п --Netҗ (-Net੄ ੑ۱ਵ

ҕ ੐߬٬ ߥ۽Ӗ חೞࢿࢤ ੉റ (-Net੉ .׮੉ਊ೮ ۽

рҗ --Net੉ ࢿࢤೞ۽ חஸ ੐߬٬ ҕрীࢲ anchor 

feature৬ positive feature੄ Ѣܻח оӰ۾ب, anchor 

feature৬ negative feature੄ Ѣܻࢸ ח੿ೠ ੐҅Ѣ

 ૑੄޷ஸ ౠ૚੉ ੉۽ ٸ ੉ .׮ള۲ೞ৓ ۾بݣ ׮ࠁܻ

conteYtual ੿ܳࠁ ನೣೞ۾ب п ۽ஸ ౠ૚ী о઺஖ܳ 

ࠗৈೞ৓ਵݴ, п ౠ૚੄ ࠙ನܳ ߈৔ೞӝ ਤ೧ earthss 

mover distance<14>ܳ ੉ਊೞৈ --Netਸ ള۲ೞ৓׮. ୭

ઙ੸ਵ۽ ୹۱۽ ػஸ ౠ૚ਸ $-Netਸ ా೧ Ӗߥ۽ ౠ

૚җ ରਗਸ ੌزೞѱ ೠ ٍ, ۽ஸ ౠ૚੄ ઺ਃܳب ӝ߈

ਵف ۽ ౠ૚ਸ ਲ਼೤ೞৈ Ѿೣ ੋ૑ܳ ਤೠ ୭ઙ ౠ૚ਸ 

ٜ݅঻ژ .׮ೠ, --Netҗ (-Net੉ ܲ׮ ۽ࢲ ੐߬٬ 

ҕрਸ ೣࢿࢤী ف ,ۄٮ ੐߬٬ ҕрীࢲ੄ п ੉޷૑

ী ؀ೠ ౠ૚ ࢎ੉੄ Ѣܻо ܰ׮ӝ ޙٸী Ѿೣ ੋ૑ী 

੐ ف חࢲ੉ܳ ೧Ѿೞӝ ਤ೧ <5>ী .׮ӡ ࣻ ੓ࢤ оઁޙ

߬٬ ҕрীࢲ੄ ౠ૚ ࢎ੉੄ Ѣܻ࠺о ੌҙ۾بغ ള۲

ೞ৓׮. 

<그림 1> Radiography image 예시 [10]

(a) 미결함                                   (b) 기공

(c) 슬래그 혼입                            (d) 융합 부족

<그림 2> 종류별 결함 이미지 예시 [7]
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��	ё୓	Ѩ୹	ӝ߈	ӝߨ

ё୓ Ѩ୹਷ �Ӓܿ 3�җ э੉ ઱য૓ ੑ۱ ੉޷૑ী ؀

೧ ё୓੄ ਤ஖৬ ۨ੉࠶ਸ ৘ஏೞח Ѫਸ ݾ੸ਵ۽ ೞ

ৈ, খࢲ ࣗѐೠ ੉޷૑ ࠙ܨ ӝ׮ࠁߨ ؊ ੿޻ೠ Ѿೣ ੋ

૑ܳ оמೞѱ ೞח ӝߨ੉׮. ೧׼ ӝߨীחࢲ Ѿೣ ੋ

૑ܳ ਤ೧ ؀಴੸ੋ one-stage ё୓ Ѩ୹ ֎౟ਕ௼ੋ 

:0-0<15>৬ two-stage ё୓ Ѩ୹ ֎౟ਕ௼ੋ Faster 

R-$NN<16>ਸ ࢎਊೠ ߨߑਸ ࣗѐೠ׮.

 one-stage ё୓ Ѩ୹ ֎౟ਕ௼ੋ :0-0v3<15>ਸ ח<6>

ӝ߈ਵ۽ ೠ ੉޷૑ ղ Ѿೣ Ѩ୹ ߨߑਸ ઁউೠח<6> .׮ 

ੑ۱ ੉޷૑੄ ݣ౭ झாੌ ੿ܳࠁ ঳ӝ ਤೠ reinforced 

multiscale feature (RMF) ٕݽҗ ੸਷ ҅۝࢑ਵ۽ ਬ੄

 ೠ ౠ૚ਸ ୶୹ೞӝ ਤೠ efficient feature eYtraction޷

(&F&) ٕݽਸ ઁউ೮ݢ .׮੷ RMF ٕݽ਷ ࣁ о૑

੄ ܲ׮ ۽ࢲ ௼ӝܳ ੉ਊೠ maY poolingҗ ࣁ о૑

੄ dilation rateܳ ੉ਊೠ dilated ஶ࣌ܖࠅਸ ా೧ ੑ

۱ ੉޷૑੄ ݣ౭ झாੌ ౠ૚ਸ ୶୹೮׮. &F& ٕݽ਷ 

(host-dilated $onvolution ((D$onv)ܳ ӝ߈ਵ۽ ҳ

 പࣻܳ ࢑ো חD$onv) .׮ծ୶঻ ܳب੟ࠂ ٕݽ যغࢿ

઴੉Ҋ, ஶ࣌ܖࠅ ೙ఠܳ ࢎਊೞ૑ ঋ਺ਵࠂ ٕݽ ॄ۽੟

ߨী dilationਸ ੸ਊೠ ӝߨhost$onv ӝ) חծ୶ ܳب

੉ݴ, ҳઑח �Ӓܿ 4�ী ӝࣿغয ੓׮.

Two-stage ё୓ Ѩ୹ ֎౟ਕ௼ੋ Faster R-$NN<16>

ਸ ӝ߈ਵ۽ ೠ <7>਷ Ѿೣ੄ ౠࢿী ۄٮ টழ ߅झ ࠺ਯ

ਸ ߸҃ೞৈ ׮নೠ ઙܨ੄ Ѿೣਸ Ѩ୹ೞߨߑ חҗ ബҗ

੸ੋ Ѿೣ ੉޷૑ ૐߨߑ ۝ਸ ઁউ೮׮. ਊ੽ Ѿೣ ੉޷

૑ח ց࠺о ֫੉ݒ ׮ࠁ਋ ӡח׮ ౠ૚ਸ о૓ۄٮ .׮

ݽ ૑ܳ޷ೡೠ п ੉࠙ ۽૑ܳ ഫ୷ਵ޷੉ חࢲী<7> ࢲ

਷ ਊࣇೠ, ਊ੽ Ѿೣ ؘ੉ఠژ .׮ਊ೮ࢎ ۽੄ ੑ۱ਵ؛

੽ Ѿೣ ب࠼ ࢤߊ ର੉ী ܲٮ ௿ېझ ࠛӐഋ ܳઁޙ о

૑Ҋ ੓׮. ਗഋਸ חڸ ӝҕ Ѿೣী ؀ೠ ؘ੉ఠ ࣻ۝

਷ ݆Ҋ, ࢶഋਸ ݴڸ ҳ࠙ೞӝ য۰਍ ठېӒ ഒੑҗ ਲ਼

೤ ࠗ઒ Ѿೣ਷ ؘ੉ఠ ࣻ۝੉ ੸ࢲۄٮ .׮ ਬࢎೠ ౠࢿ

ਸ о૑ח ठېӒ ഒੑҗ ਲ਼೤ ࠗ઒ Ѿೣী ੌزೠ ۨ੉

Ѿೣ੄ ҃਋ ց חڸ ഋਸࢶ .׮ਸ ࠗৈೞৈ ള۲ೞ৓࠶

 ח׮਋ ӡݒ ׮ࠁ࠺਋ ӡѢա ֫੉о ցݒ ׮ࠁо ֫੉࠺

ౠࢿਸ о૑ӝ ޙٸী ള۲ী ࢎਊחغ টழ ߅झ੄ ࠺ਯ

ਸ ߸҃ೞ৓ژ .׮ೠ, ӝઓ ё୓ Ѩ୹ীࢲ ઱ࢎ ۽ਊחغ 

Io6 metric੉ ߅झ੄ Үର և੉о ই߅ צझ੄ ӡ੉ܳ ߈

৔ೡ ࣻ ੓۾ب ߸ഋೞৈ ࢎਊೞ৓׮. 

��	이޷지	࠙ೡ	ӝ߈	ӝߨ

 ੉޷૑ ࠙ೡ਷ �Ӓܿ 5�৬ э੉ ઱য૓ ੑ۱ ੉޷૑

ী ؀೧ ೗ױ ࣄਤ۽ ۨ੉࠶ਸ ৘ஏೞח Ѫਸ ݾ੸ਵ۽ 

ೞৈ, ё୓ Ѩ୹ ӝب׮ࠁߨ ؊ ੿޻ೞѱ ё୓੄ ਤ஖ܳ 

ݗ౭ झாੌ੄ ౠ૚ݣ חࢲীߨӝ ׼೧ .׮ೡ ࣻ ੓ױ౸

ਸ ഝਊೞח Feature 1yramid NetworL (F1N)<17>җ ؀

<그림 3> 객체 검출 기반 결함 검출 예시 [6]

<그림4> Ghost-dilated convolution (GDConv) [7]
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಴੸ੋ ੄ۿ޷੸ ࠙ೡӝߨী ࢎਊ4 חغegNet<1�> ӝ߈੄ 

.׮ਸ ࣗѐೠߨߑ ف

ӝ ߨ૑ ࠙ೡ ӝ޷F1N-ResNet34ܳ ੉ਊೠ ੉ ח<�>

ӝೞ חࢲী<�> .׮ਸ ઁউೠߨߑ ੄ ਊ੽ࠗ Ѿೣ ੋ૑߈

೟੸ ߸ഋ, о਋दউ ֢੉ૉ ୶о, contrastive limited 

adaptive histogram equalization ($-A)&), ߋ ؒے

ӝ, ࢥ ,۞࠶ ؒے೐١ ׬ਸ ࢎਊೞৈ Ѿೣ ੉޷૑ܳ ૐ۝

ೞ৓ژ .׮ೠ, Ѿೣ ۨ੉࠶ р੄ ۨ੉࠶ ࠛӐഋ بઁޙ Ҋ

۰ೞӝ ਤ೧ dice loss functionҗ focal loss functionਸ 

ਲ਼೤ೠ ࣚप ೣࣻܳ ࢎਊೞ৓׮. 

פই ݅ࡺઁޙ Ӑഋࠛ ࠶р੄ ۨ੉ ࠶Ѿೣ ۨ੉ ח<�>

೧ ܳઁޙ Ӑഋࠛ ࣻ ࣄ৔৉җ Ѿೣ ৔৉ р੄ ೗ ҃ߓ ۄ

Ѿೞӝ ਤೠ ߨߑਸ ઁউ೮ژ .׮ೠ, <�>ח Ѿೣ ੉޷૑

੄ ౠ࢚ࢿ Ѿೣ੉ ੉޷૑ ઺рী ਤ஖ೞҊ, ҃ߓ ৔৉੉ 

Ѿೣ ৔৉ח׮݆ ؊ ׮ࠁ Ѫਸ Ҋ۰ೞৈ �Ӓܿ 6�җ э੉ 

੉޷૑ী cylindrical projectionਸ ੸ਊೞৈ ؛ݽ੄ ੑ

۱ ੉޷૑ࢎ ۽ਊೞ৓׮. ੉޷૑ ࠙ೡ ؛ݽ਷ 4egNet<1�>

ਸ ࢎਊ೮ਵݴ, ഫ୷ਵ۽ ࠙ೡػ ੉޷૑ܳ ؛ݽ੄ ੑ۱

ਵࢎ ۽ਊೞ৓ژ .׮ೠ, ੋ௏؊੄ maY pooling layer

৬ ٣௏؊੄ maY unpooling layerܳ ઁѢೞৈ ؛ݽ੉ 

੘਷ ௼ӝ੄ ё୓ܳ ੜ ଺ਸ ࣻ ੓۾ب ೮ਵݴ, dilated 

convlutional layerܳ ୶оೞৈ ੉޷૑੄ Ӗߥ۽ೠ ౠ૚

ਸ ঳ਸ ࣻ ੓۾ب ೞ৓׮. 

***� प೷ Ѿҗ

ё ,ߨӝ ܨ࠙ ૑޷ѐೠ ੉ࣗ ࢲীۿࠄ חࢲী࣌ࣂ ࠄ

୓ Ѩ୹ ӝߨ, ੉޷૑ ࠙ೡ ӝߨ ӝߨߑ ߈੄ प೷ Ѿҗܳ 

 .׮Үೠ࠺

੉޷૑ ࠙ܨ ӝߨ ӝ߈੄ <4>ח ૒੽ ദٙೠ 7,606੢੄ 

ؘ੉ఠ ઺ �,03�੢ਸ ੿࢚ ੉޷૑1,�07 ,۽੢ਸ ࢑ച ੉

޷1,564੢ਸ ӝҕ ੉ ,۽૑޷0�7੢ਸ Ӑৌ ੉,� ,۽૑޷

૑۽ ҳ࠙ೞৈ �0%ח ള۲ী, �0%ח పझ౟ী ࢎਊೞ৓

 ח૑޷ച, Ӑৌ, ӝҕ ੉࢑ חೞ׼૑ী ೧޷Ѿೣ ੉ .׮

୭ઙ੸ਵ۽ Ѿೣ ۨ੉۾بغܨ࠙ ۽࠶, ੿࢚ ੉޷૑ח ੿

಴ 1җ э חӒ Ѿҗ ݴള۲೮ਵ ۾بغܨ࠙ ۽࠶੉ۨ ࢚

 Ѿೣ ,%100 ب؀ೠ ੿ഛ ૑ী޷੉ ࢚਷ ੿ߨߑ ׼೧ .׮

੉޷૑ী ؀ೠ ੿ഛࢿ׳ ܳ%�� بೞ৓100 ח<5> .׮੢

੄ ੿࢚ ੉޷૑৬ 100੢ঀ ҳغࢿয੓ח Ѿೣ ੉޷૑ܳ 

<그림 5> 이미지 분할 기반 결함 검출 예시 [17]

<그림 6> Cylindrical projection을 적용한 RT weld image 예시 [9]

구  분

True Class

Normal
Burn 

through
Crack Porosity

Predicted 
Class

Normal 417 19 1 1

Defective 0 326 397 304

Accuracy 100.00% 94.77% 99.75% 99.67%

<표 1> [4] 분류 정확도 비교

Method
mF1

Ave. Std.

ResNet [19] 86.81% 2.52%

VGG19 [20] 83.07% 3.73%

DenseNet [21] 85.69% 1.87%

SiamNet [22] 86.51% 2.02%

CenL [23] 83.49% 4.17%

BNNe [24] 86.57% 1.60%

Proposed [5] 93.70% 2.86%

<표 2> [5] 분류 정확도 비교
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ನೣೞח ਊ੽ ౵੉೐ੋۄ ؘ੉ఠࣇਸ ࢎਊೞ৓׮. ੿࢚ 

ۨ੉࠶ਸ ನೣೠ 5ѐ੄ ۨ੉࠶ਸ ࢶఖೞৈ п ۨ੉׼ ࠶ 

�0%੄ ੉޷૑ח ള۲ী, �0%੄ ੉޷૑ח పझ౟ী ࢎ

ਊೞ৓׮. ೧ߨߑ ׼਷ ResNet method<1�>, V((1�<�0>, 

DenseNet<�1>, 4iameseNet<��>, $enter loss method<�3>, 

#NNecL method<�4>৬ э਷ ӝઓ ੉޷૑ ࠙ܨ ֎౟ਕ

௼৬ ࠙ܨ ੿ഛ࠺ ܳبҮೞৈ о੢ ֫਷ ࠙ܨ ੿ഛب 

�3.67% F1 scoreܳ ࢿ׳ೞ৓ਵݴ, ੉ח �಴ ��ী ӝࣿ

 .׮য ੓غ

ё୓ Ѩ୹ ӝߨ ӝ߈੄ <6>ח ૒੽ ദٙೠ �,44�੢੄ 

੉޷૑ܳ blow hole, incomplete penetration, Ӑৌ۽ 

ҳ࠙ೞৈ ؘ੉ఠࣇਸ ҳࢿ೮ਵؒے ݴೞѱ ա־য �0%

 ܳ<0-0v3<15: .׮పझ౟ী ੉ਊೞ৓ חള۲ী, 10% ח

ӝ߈ਵ۽ ઁউೠ ೧ߨߑ ׼਷ ӝઓ Faster R-$NN<16>, 

Dynamic-R$NN<�5>, $ascasde-R$NN<�6>  :0-0v3, 

44D<�7>, RetinaNet<��>৬ э਷ ӝઓ ё୓ Ѩ୹ ٜ؛ݽ

җ Ѩ୹ ੿ഛ࠺ ܳبҮೞৈ о੢ ֫਷ Ѩ୹ ੿ഛب ��.� 

mA1ܳ ࢿ׳೮ਵݴ ੉ח �಴ 3�ী ӝࣿغয ੓׮. Two-

- stage ё୓ Ѩ୹ ֎౟ਕ௼ੋ Faster R-$NN<16>ܳ ࢎ

ਊೠ <7>ח ӝҕ, ਲ਼೤ ࠗ઒, ठېӒ ഒੑ, Ӑৌ۽ ҳ࠙ػ 

Ѿೣ ੉޷૑о ನೣػ ؘ੉ఠࣇਸ ࢎਊ೮ژ .׮ೠ, п ੉

޷૑ܳ 341੢੄ ੉޷૑ܳ ࠙ೡೞৈ ӝઓ 134੢੄ ੉޷

૑۽ ૐ۝ೠ റ 3�1੢਷ ള۲ী, �0੢਷ Ѩૐী ࢎਊೞ

৓׮. ೧ߨߑ ׼ী ࢎਊࠄߔ ػ ֎౟ਕ௼, ੉޷૑ ૐ۝ ৈ

ࠗী ܲٮ Ѿҗܳ ಴ 4ী ࠺Үೞ৓ࠄߔ .׮ ֎౟ਕ௼ܳ 

ResNet<1�>ਵࢸ ۽੿ೞҊ ੉޷૑ ૐ۝ਸ ੸ਊ೮ਸ ٸ, Ѩ

୹ ੿ഛ53 ب.� mA1ܳ ࢿ׳ೞ৓׮.

੉޷૑ ࠙ೡ ӝߨ ӝ߈੄ <�>ח public ؘ੉ఠੋࣇ 

(D9ray<10>৬ ૒੽ ҳࢿೠ RI8D ؘ੉ఠࣇ੄ Ѿೣ੄ ઙ

 ਲ਼೤ ࠗ઒੄ ߂ Ӓ ഒੑ, Ӑৌ, ਊੑ ࠗ઒ېӝҕ, ठ ܳܨ

֎о૑۽ ա־য ള۲ ߂ Ѩૐী ࢎਊೞ৓׮. ೧ߨߑ ׼

਷ ӝઓ ੉޷૑ ࠙ೡ ֎౟ਕ௼ੋ 6-Net<��>, 141Net<30>, 

-inLNet<31>җ ࠺Үೞৈ о੢ ֫਷ 6�% F1 scoreܳ ࢿ׳

ೞ৓ਵݴ, Ӓ Ѿҗח ಴ 5৬ э׮. ੉޷૑ ࠙ೡ ֎౟ਕ௼

ੋ 4egNetਸ ੉ਊೠ <�>ח public ؘ੉ఠੋࣇ (D9ray

ܳ �40Y4�0 ಁ஖۽ ࠙ೡೞҊ, Ѿೣ੄ ઙܳܨ ӝҕ, ठې

Ӓ ഒੑ, Ӑৌਵ۽ ա־য ള۲ী ࢎਊೞ৓׮. ೧ߨߑ ׼

੄ Ѿҗח �಴ 6�ী ӝࣿغয ੓ਵ҃ߓ ,ݴ ��.�%, ठې

Ӓ ഒੑ ��.5%, ӝҕ �3.�%, Ӑৌ �4.3%۽ cylindrical 

projection ੸ਊ ੉੹׮ࠁ ֫਷ ੿ഛࢿ׳ ܳبೞ৓׮.

Methods Backbone mAP

Faster-RCNN [16] ResNet50 90.1

Dynamic-RCNN [25] ResNet50 90.3

Cascade-RCNN [26] ResNet50 90.0

YOLOv3 [15] MobileNetV2 90.2

SSD [27] MobileNetV2 82.3

RetinaNet [28] ResNet50 80.0

LF-YOLO [6] - 92.9

<표 3> [6] 객체 검출 정확도 비교

Network mAP

ResNet 45.8%

Inception-ResNet V2 25.2%

ResNet with Augmentation 53.2%

Inception-ResNetV2 with Augmentation 26.0%

<표 4> [7] 객체 검출 정확도 비교

Models mIoU mF1

FPN [17] 0.68 ± 0.00 0.68 ±0.00

U-net [29] 0.47 ±0.01 0.50 ±0.01

PSPNet [30] 0.62 ±0.01 0.63 ±0.01

LinkNet [31] 0.55 ±0.06 0.57 ±0.06

<표 5> [8] 이미지 분할 정확도 비교

Category

With cylindrical 
projection

Without cylindrical 
projection

F1 score

Background 99.8% 99.6%

Slag inclusion 89.4% 73.3%

Porosity 86.0% 70.8%

Crack 89.3% 81.3%

<표 6> [9] 이미지 분할 정확도 비교
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 ੄ ਊ੽ࠗ ղࠗ Ѿೣ Ѩ୹੄߈ӝ ׬۞٩ חࢲীޙ֤ ࠄ

ӝߨਸ ੉޷૑ ࠙ܨ, ё୓ Ѩ୹, ੉޷૑ ࠙ೡ ӝ߈੄ ӝߨ

ਵ۽ ա־য ݺࢸೞ৓׮. प೷ Ѿҗী׬۞٩ חࢲ ӝ߈੄ 

п ӝߨਸ ݾ੸ਵ۽ ೞח ӝઓ ֎౟ਕ௼৬ מࢿਸ ࠺Үೞ

Ѣա, ઁউೠ п ߨߑ੄ ബҗܳ ࠙ࢳ೮׮. ೞ૑݅ ਤীࢲ 

ࣗѐೠ ٜߨߑ਷ ӝઓ ઁউ׬۞٩ ػ ֎౟ਕ௼੄ מࢿী 

੄ઓೞҊ ੓ח׮ ೠ҅੼੉ ઓ੤ೠࢲۄٮ .׮ ਊ੽ࠗ ղ

ࠗ Ѿೣ Ѩ୹ מࢿ੄ ࠺ড੸ ೱ࢚ਸ ਤ೧חࢲ RT image

ী ؀ೠ ੉೧ܳ ߄ఔਵ۽ ೠ ੉޷૑ ૐ۝ ӝߨҗ ੹୊ܻ

җ੿੉ ೙ࣻ੸ਵࢶ ۽೯غযঠ ೞݴ, Ѿೣ੄ ઙܨ߹ ౠࢿ

ਸ ୽࠙൤ ߈৔ೞ۾ب ೞח োҳо ೙ࣻ੸ਵ۽ ੉ܖযઉ

ঠ ೠ׮. 
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SK 하이닉스의 직원이 되고 싶습니다
		
4,	ೞ이ץझ	홈페이지ী	ٜযоݶࠁ	tޖೠೠ	оࢿמ੄	۽҅ࣁ	ହઑ੸	ੋ੤৬	ೣԋೞח	4,	)ZOJYuۄҊ	غয੓णפ

 ঺ੋоਃޖ	਷࢚ੋ੤	झ੄ץೞ이	,4	�׮

SK하이닉스의 인재상은 행복의 가치를 알고, 끊임없이 도전하는 패기 있는 인재입니다.

ખ ҳ୓੸ਵ۽ ݈ॹਸ ܻ٘ݶ ୎ױ ӝࣿਸ पഅೡ ࣻ ੓ח ੋ੤, ૑ࣘ੸ਵ۽ ࣗాೞח ੋ੤, ب੹ೞҊ ֢۱ೞח ੋ੤

 Ѥਸ �01�֙ী r8e Do۽ठ חਸ աఋղ(rand Identity#)ࢿ੿୓ ٘ے࠳ ੄ࢎ׼ ӒܻҊ .׮פҊ ݈ॹܾ٘ ࣻ ੓ѷणۄ

Technologysࢶ ۽੿ೞৈ Ր੐হ੉ ഄनೞח ӝࣿӝস, ࢎഥ੸ ଼੐ਸ ׮ೞח ӝসਸ ૑ೱೞҊ ੓ण׮פ. ਋ܻ ठ۽Ѥ

ਸ ૑ೱೞח ҳࢿਗٜ਷ ӝࣿب߈ ۽୓ द੢ਸ بࢶೡ ࣻ ੓যঠ ೞҊ, ઁಿ੄ ৮ܳبࢿ ਤ೧ ׮নೠ ۈࢎҗ Ր੐হ੉ 

ࣗాೞҊ ҃҅ܳ ֈয ഈ۱೧ঠ ೞݴ, झझز ۽ӝࠗৈೞҊ ࢿ੢ਸ ਤ೧ ֢۱ೡ ࣻ ੓যঠ ೞҊ, ݃૑݄ਵ۽ ؊ ա਷ 

.׮פ਺੉ ੓যঠ ೤޺ ח׮ਸ ٜ݅ ࣻ ੓࢚ࣁ

4,하이ץझ ې޷기ࣿ 연ҳ원장($T0) 

차 선 용  부사장
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4,	ೞ이ץझ	଻ਊী	݆਷	ҕ대ٜࢤ이	ҙब이	݆ण׮פ�	4,	ೞ이ץझীחࢲ	׮নೠ	೟җ	୹न੄	೟ٜࢤਸ	ߊࢶೡ	Ѫ

э਷ؘ
	이઺	전자җ	೟ࢤਸ	о੢	݆이	଻ਊೞח	חࢲࠗ	যڃ	࠙ঠ	ੋ지ਃ 

 .׮פನೞҊ ੓ण࠙ ܖী Ѧ୊ Ҋ߈স ੹࢑ ୓ب߈ ,۽೙ࣻࠛоѾೠ ࠗ࠙ਵ חসী ੓য ੹੗/੹ӝ ࠙ঠ࢑ ୓ب߈

 ݴ੹ೞب নೠ ࠙ঠী׮ ,۽޲੹ӝ/੹੗ ҙ۲ ࣗন਷ ೙ਃೞ ࢲ୓ ੹ ࠙ঠীب߈ ೠ੿ೡ ೙ਃহ੉ ۽ঠ࠙ וয ࢲۄٮ

૑धҗ ҃೷ਸ ऺח Ѫ੉ ೙ਃ೤׮פ. 

		
അ੤	t4,	*$5	ழܻ௺ۢu이חۄ	사স੄	ੌജਵ۽	അস	전ޙо	ز৔࢚	ъ੄۽	ҳػࢿ	ৡੋۄ	Үਭ೒ۖಬਸ	ҳ୷ೞҊ	

द೯ೞҊ	੓ח	Ѫਵ۽	ঌҊ	੓ण׮פ�	Ҵղীࢲ	ب߈୓	ҙ۲	ੋ۱	নࢿ	사স이	݆이	֤੄ࢲݶغ	ب߈୓	ҙ۲	Үਭਸ	߉ӝ

݅	ೞݶ	ҙ۲೟җ	୹न이	ইפৈب	4,	ೞ이ץझ	ੑ사о	оמೠ지	݆਷	೟ٜࢤ이	ҾӘ೧ೞҊ	੓ण׮פ�	이ী	대ೠ	회사ஏ

੄	ੑ੢이	ҾӘ೤׮פ�

૒ޖী ۄٮ ਋؀ೞח ੹ҕ ࠙ঠח ੓ਵա, ౠ੿ ੹ҕ੄ ೟ٜ݅ࢤਸ ଻ਊೞҊ ੓૑ח ঋणب߈ .׮פ୓ ӝࣿ੄ ҃਋ 

নೠ ࠙ঠ੄ ੹ҕ੗׮ ীޙٸ ೞӝ ۽೙ਃ بೞӝ ਤೠ ਲ਼೤ ӝࣿࠂ੸ ೠ҅ܳ ӓܻޛ ,ೞҊ ۽੟ೠ ӝࣿਸ ೙ਃࠂ ਋ݒ

о ೙ਃ೤ژ .׮פೠ, ੋࠄ੉ ೧׼ ૒ޖীࢲ ਗೞח ࣗনਸ ы୶঻ࢤ ׮пೞҊ, ૒ޖ ҙ۲ ݶ੽ਸ ੜ ׹߸ೠݶ׮, ੹ҕ

җ ޖҙೞѱ ੑࢎ റ ௾ ܻޖ হ੉ সܳޖ ੜ ࣻ೯ೡ ࣻ ੓׮Ҋ ࠁҊ ੓णࢎੑ .׮פ റীࢎ بղ ب߈୓ Үਭ ೒ۖಬੋ 

4,)6৬ ઑ૒߹ ب߈୓ ૒ޖ Үਭ दझమ੉ ੜ ы୾ઉ ੓য, য়൤۰ ೟Үীࢲ णٙ೮؍ ࣻળ׮ࠁ ӨҊ ҟߧਤೞѱ ੉

 ݅ࡺۿ੉ ,ࢲݶغ ѱ߉ ܳష݂ਸ ాೠ 0+T(0n-the-+ob Training)ݭ റ 1�1 ࢎੑ ,ೠژ .׮פਸ ೟ण ೡ ࣻ ੓णۿ

ইۄפ पܳޖ ੜ ੊൤Ҋ ࣻ೯ೡ ࣻ ੓ѱ ׮פؾ. 

SK 하이닉스의 미래가 궁금합니다
		
원੢שԋࢲ	����	4FNJDPO	,03&"ীࢲ	ӝઑোࢸ	ೞन	Ѫਸ	଺ইפࠁ
	Ҋ대৉಩	ܻݽݫ	)#.

	ୡ੷전۱ܻݽݫ

	6-.

	ঘࣄ۞ۨ이࣌	ੋ	ܻݽݫ	"J.
	ӝࣿ١ਸ	঱әೞ࣑ण׮פ�	അ੤	пп੄	ӝٜࣿਸ	4,	ೞ이ץझо	पઁ۽	ѐߊਸ	ೞ

Ҋ	੓ח지
	ӒܻҊ	पઁ	ѐߊਸ	ೞҊ	੓ݶ׮
	Ӗߥ۽	҃੬사	대࠺	যו੿ب	ࣻળী	ৢۄ৬	੓׮Ҋ	자ಣ೧	주प	ࣻ	੓ਸ۠

지ਃ 

)#M਷ �013֙ী ҅ࣁ ୭ୡ۽ ਋ܻ ഥࢎо ѐߊೞৈ ӝࣿѐߊਸ بࢶೞҊ ੓Ҋ, )#M द੢ ੼ਬਯ ࠙ঠীبࢲ ਋

ਤܳ ੼ೞҊ ੓ण׮פ. ؊ࠛয ૑դ �0�1֙ 10ਘ 4؀ࣁ )#M3ܳ ѐߊ റ 7ѐਘ݅ী ন࢑ী ٜযо Ҋё ҕәਸ ҅ࣁ 

୭ୡ۽ द੘೮ण׮פ. ӝઓ ب߈ ܻݽݫ୓ח ؘ੉ఠ ੷੢ ৉ೡਸ ݐҊ ো࢑ ӝמ਷ ب߈ ܻݽݫ࠺୓ੋ $16ա (16о 

 ࢲI$Tӝӝী ١ झ݃౟ಪ ۽ܻݽݫ झ݃౟ ؀ࣁਸ ы୸ ରמӝ ࢑ো ח(AiM)ܻݽݫ ੋ ࣌੉ۨ۞ࣄু ,೧ ৳ਵա׼׸

ߊ૑դ �ਘ (DDR6-AiMਸ ѐ .׮פ೧ ૕ Ѫੑמо ب౟ܼ ஹೊ౴sࣃ ܻݽݫr ח୓о ઺ब੸ੋ ৉ೡਸ ೞب߈ ܻݽݫ

ೞ৓Ҋ, ӝઓ (DDR6 ز ܻݽݫ੘ ੹঑ੋ 1.35V׮ࠁ ծ਷ 1.�5Vীࢲ ҳز੉ غӝ ޙٸী ӝઓ ઁಿ ࠺؀ ীց૑ ࣗ

.׮פӝৈܳ ೡ ࣻо ੓ण بࢲীݶ୹ਸ ੷хೞҊ &4( ҃৔ ஏߓ ઴ৈ ఍ࣗ ܳݽ
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അ੤ө지੄	4,	ೞ이ץझ੄	주ਃ	ࣻ୹	ബ자	ಿݾ਷	%3".이ۄ

Ҋ	ࢤп׮פؾ�	Ӓؘ۠	അ੤	ੋܨীѱח	�ର	࢑সഄݺਸ	द੘ਵ۽	

"*	ӝࣿ੄	ߊ전җ	о࢚화ತ੄	ਬా
	௏۽աחۄ	৘࢚஖	ޅೠ	ജ҃߸

화ө지	ೠ஖	খਸ	৘࢚ೞӝ	൨ٚ	࢚ട이	ױदрী	Ѧ୛	ಟ୛지Ҋ	੓

	૘઺s	ఖҗࢶr	झоץೞ이	,4	بࢲടࣘী࢚	이۠	�׮פؾпࢤ	Ҋ׮

ҙ੼ীࢲ	খਵب۽	ܻݽݫ	사সী	઺बਸ	فҊ	회사੄	੿଼ਸ	ಟச	

Ѫ이ۄҊ	৘࢚೧ب	۠ؼ지ਃ 		

അ੤ 4,ೞ੉ץझח $I4 ($M04 Image 4ensor)࢑ࢤ بೞҊ ੓

૑݅, ݒ୹੄ ؀ࠗ࠙ਸ ب߈ܻݽݫ୓о ର૑ೞח ӝস੉ ݏणפ

૓ ܲ׮ ژ חࢲझ੄ ӝসо஖ܳ ֫੉ӝ ਤ೧ץೞ૑݅ 4,ೞ੉ .׮

ചо ೙ਃ೤׮פ. ৢ೧ 4,ೞ੉ץझ ୹10 ߧ઱֙ ӝ֛೯ࢎী߅ ࢲ

੿ഐ $&0ԋࢲ rӝઓ ౣਸ ӵח, ୡഈ۱ਸ ాೠ ࣛ࣌ܖ ೐߄۽੉؊

(4olution 1rovider)۽੄ ૓ചsܳ ࢿ ې޷੢ ߑೱਵߋ ۽ഊ٠੉, খਵח۽ )#M э਷ Ҋࠗоо஖ ઁಿ ѐߊਸ ֈয Ҋ

ё੄ ಁੋ ನੋ౟(1ain 1oint)݃੷ ݢ੷ ଺ই ઱ب੸ਵ۽ ೧Ѿ೧ ઱࣌ܖࣛ ח ೐߄۽੉؊۽ ૓ച೧ т Ѫੑ׮פ.

		
4,	ೞ이ץझ	홈페이지੄	োഄਸ	࢓ಝݶࠁ	����֙	�ਘ	"*	전ޙ회사	rо਋झەझs	୹ߧҗ	��ਘ	ੋభ	մܻ٘ݽݫ	사স

ࣻੋ	사সࠗ	ܻݽݫմ٘	ੋభ	ӒܻҊ	 ੓ਸөਃ	ࣻ	ٜਸ	소ѐܳ	대ೠ	회사ী	חۄझەо਋झ	�׮פ੸ഃ੓ण	표оߊ	ࣻੋ

о	4,	ೞ이ץझ	사সী	যڃ	৔ೱ۱ਸ	޷ଢ଼Ҋ
	회사о	যڌѱ	߸화ೞҊ	੓ח지о	ҾӘ೤׮פ�	

о਋झەझ�0�0֙ ח �ਘী ݀ࢸೠ 4,Ӓܛ ղ AI ੹ޙӝসਸ ߹ੋߨ بച ೠ ୭ୡ ӝসਵ޷ ۽Ҵ पܻ௑ ܻߖী ࠄ

ץೞ੉,4 ,ݴೞ ۽಴ݾ ਸ࢚ೱ ࢿ࢑ࢤ ୓ب߈ AIܳ ాೠ ࢶ਋ חझەо਋झ .׮פо ੓णࣗޖࢎ بо ੓Ҋ ೠҴীࢎ

झ੄ ઁઑഅ੢ী؀ߑ חغࢤߊ ࢲೠ ؘ੉ఠܳ ഝਊ, ࢑ࢤ ബਯࢿਸ ӓ؀ച ೡ ࣻ ੓ח AI ࣛ࣌ܖ ѐߊ੉ ୐ ߣ૩ ࣌޷

 झܳפૉ࠺ ۽ਵ࢚؀ Ҋёਸ ҅ࣁ੹ ۿޛ חࢎઑҙ۲ ҙ҅ઁ ١ ੉য়߄ ,੄ ীց૑ܛӒ ,4 חझەೱറ о਋झ .׮פੑ

ഛ؀ೞח Ѫ੉ ݾ಴ੑ׮פ. ੋభ մ٘ࢎ ܻݽݫসࠗ1 �1֙ ח�ਘ ઱ਃҴ੄ ୭ઙ थੋਸ ߉ই 1҅ױ ੋࣻܳ ৮ܐೠ റ, 

rܻࣛ׮੐s ਵ۽ ੗ഥݺ ࢎਸ ഛ੿ೞҊ নࢎо दց૑ܳ ղӝ ਤ೧ ৌब൤ ֢۱ೞҊ ੓ण׮פ.

		
사স	୓ب߈ର۝ਊ	대ӝস이	୓ب߈	Ҵղ	이ٜۈ사	਷݆	�׮פ이गੑ	ߥ۽Ӗ	оઁޙ	ࣻәࠗ઒	୓ب߈ର۝ਊ	р֙ݻ

ী	ڪযٜ지	ঋח	이ਬܳ	ҾӘ೧	೤׮פ�	4,	ೞ이ץझח	ܻݽݫ	઺ब	ӝস이ӝ	ޙٸী	ର۝ਊ	ب߈୓৬ח	࢚ҙ이	হח	

Ѫੋ지ਃ 

4, ೞ੉ץझח ର۝ਊ ܻݽݫ ѐߊী ૘઺ೞҊ ੓ण׮פ. ౠ൤, ղোӝҙ ੗زରী ࠺೧ ب߈୓о ؊ ݆੉ ࢎਊחغ 

੹ӝ ੗زର ࠁә੉ ഛغ؀Ҋ, ੗ਯ઱೯੗زରо ѐغߊҊ ࢚ਊചೞߑ חೱਵܰࡅ ۽ѱ ߊ੹ೣী ب߈ ܻݽݫ ۄٮ୓

੄ ࣻਃо ؊਌ ֫ই૑Ҋ ੓ण׮פ. ର۝ਊ חܻݽݫ ౠ൤ ੗زରী ఑੤غӝ ޙٸী ࢤഝ о੹ী ࢎਊ߈ ܻݽݫ חغ

פੑޙٸ ఑थ੗੄ উ੹੉ о੢ ઺ਃೞӝ ݶ৵ջೞ .׮פ੢೧ঠ ೤ࠁ җ ਋ࣻೠ ಿ૕ਸࢿೠ উ੿מ৘ஏ о ׮ࠁ ୓ب

 ҕਸ ਤ೧ઁ ࣌ܖࣛ ܻݽݫ ରزҗ ਋ࣻೠ ಿ૕ਸ ы୸ ੗מࢿ ਸ Ҋ۰೧ ୭Ҋ੄ࢿ੉۞ೠ द੢ ౠ חझץೞ੉,4 .׮

੹׸ઑ૒ਸ ٜ݅য ؀਽ೞҊ ੓ण׮פ.
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����֙	�ਘী	4,	ೞ이ץझо	Ҵղ	대ӝস	୊਺ਵ۽	r3&���sী	оੑೞ৓׮Ҋ	ߊ표ೠ	नޙӝ사ܳ	ࠁওण׮פ�	ۿޛ	


ੌ이지݅	ജ৔ೡ݅ೠ	Ѫ਷	੸ӓ੸ੋ	৔ী҃	)4&	ࢲਤ೧	사회ܳ	ې޷	഑द	ܻޖೠ	3&���	੿଼이	회사੄	대৻	҃੬۱ਸ	

х소दఆ	ࣻ	੓ח׮	਋۰੄	ݾ소ܻח	회사	ղࠗীࢲ	হ঻ח지ਃ 	ژೠ	3&���	оੑী	ࢲۄٮ	회사	ҳࢿ원ٜ੄	ੌ࢚이	য

 ੓ਸ۠지ਃ	੼이	חغ࢚৘	ҊۄѪ이	Չ߄	ѱڌ

 ਷ Ӓܻ ݆૑࠙ חചܳ ୓хೞद߸ب੄ ৡب਋ܻо ୓хೡ ࣻ ੓ਸөਃ  0.5 ݶоۄৢ بӝৡ੉ 0.5 ࢲഝীࢤ࢚ੌ

ঋਵप ѩ׮פ. ೞ૑݅ ૑ҳ੄ ৡبо 0.5࢚ بथೞݶ Ҍ୽੄ 1�%, धޛ੄ �%, ୋ୶ ޛز੄ 4%о ۄࢎ૓׮Ҋ ೤פ

 ૑ҳ੄ �05�֙~�030֙  ݶૐоೞ ۽؀ࣁച఍ࣗо അ੤ ୶࢑੉ ੋߧՔନೠ ੌ੉ભ. ૑ҳৡդച੄ ઱ بп݅ ೧ࢤ .׮

ಣӐ ӝৡ ࢚थ಩਷ 1.5ب ੉࢚੉ ח׮ػ ৘ஏ ੗ܐо ੓ण׮פ. Ѿۿ੸ਵࢤ ۽క҅ী ஖࢚ݺਸ ੑ൤ѱ חغ Ѫੑפ

ૐоೞҊ ੓Ҋ, ౠ ۽૑ࣘ੸ਵ ח૕ ੷х ਃҳޛӝস੄ ੉೧ҙ҅੗ٜ੄ ਬ೧ ١ Ҋё, ઱઱ بী৻ ҃ߓ ജ҃੸ੋ .׮

൤ ஘ജ҃ ࣗ࠺ Trendо ૐоೞҊ ੓য ੉ܳ ّ߉ஜೡ ࣻ ੓ח ҃৔ߑஜ ߂ ӝࣿ੉ ೙ਃೠ ࢚ടੑ׮פ. ੉۞ೠ ҃৔ജ

҃੄ ߸ച৬ ݶ׮੸ Ѩషܳ ా೧ 4,ೞ੉ץझח R&100 оੑ Ѿ੿ਸ ೞѱ ػ Ѫੑ׮פ.

ӒܻҊ 4,ೞ੉ץझ؀ ח৻ ജ҃ 4 ߂, Ӓܛ੄ ࢎഥ੸ о஖ ହ୹ ߑೱҗ ো҅ೞৈ ٚݽ ҃৔ഝزীࢲ &V(&conomic 

Value) ହ୹җ ೣԋ 4V (4ocial Value)ܳ ૐ؀ दఇਵࢎ ॄ۽ഥ৬ ؊ࠛয ࢿ੢ೞҊ੗ೞח D#-(Double #ottom -ine) 

҃৔ਸ ୶ҳೞҊ ੓ण׮פ. ੉ী ۄٮ ਋ܻ ҳࢿਗٜب ೦ࢎ ࢚ഥ੸ о஖(4V)৬ &4(ܳ Ѩష ਃࣗী ֬Ҋ সޖী ੐ೞ

Ҋ ੓ण׮פ.

		
അ੤	਋ܻ사회ח	ࣁ대р	рѺ이	௾	Ѫ이	사회۽ઁޙө지	대غفҊ	੓ण׮פ�	4,	ೞ이ץझ	ب߈୓	ղࠗীחࢲ	소ਤ	

�׮פҾӘ೤	지ח҅द	ٜ݅যоҊ	화ܳޙӝস	ా೧	ਸزഝ	ڃয	ࢲਤ೧	대ܳࣁ;.

ҳੋҳ૒ ೒ۖಬ ӝসীࢲ M; ؀ࣁ੄ ౠࢿী ؀೧ ޙࢸઑࢎ Ѿҗܳ ࠄ੸੉ ੓ण׮פ. M;؀ࣁ੄ ড �0%о ഥࢎী

਋ ֫ওݒ ਯ੉࠺ ח׮੢೧ ઱ӝܳ ਗೠࠁ ۄפই ݅ࡺਸ ઺ਃद ೡ߰ۄ೮Ҋ, ਕ׹Ҋ ਽׮ܰ׮ Ѫ੉ җѢ৬ חਗೞ ࢲ

Ҋ, ઑ૒ח׮ࠁ ѐੋ੄ ੉੊ਸ ਋ࢶद ೠب߸׹ ח׮ ࣽਤо ֫ওण׮פ.

4,ೞ੉ץझח ૑դ 3ਘ, 4,ೞ੉ץझ ୹10 ߧ

઱֙ਸ ݏই ҳࢿਗҗ о઒੄ ೯ࠂਸ ୭਋ࢶೞח 

ഥ׮ ,ࢎद ݈೧ࢲ о઒ ஘ച੸ੋ ӝসޙചܳ ੿

଱दெ ҳࢿਗ о઒җ ೣԋೞח Ӗߥ۽ ୡੌܨ ഥ

 .׮פѢٟաӝ ਤೠ ৈ۞о૑ ডٜࣘਸ ೮ण ۽ࢎ

 ୭Ҋ ࣻળ ੋ੤ٜ੉ ੗ࠗबਸ о૕ ߥ۽੷ Ӗݢ

ࣻ ੓ࢎ ۾بղ ழܻয ࢿ੢ ೐۽Ӓ۔ ഝࢿച, Ҵ

ղ৻ ࢎ߅ࢳ җ੿ ૑ਗ ؀಩ ഛ؀, Ӗࢎ ߥ۽স੢

җ੄ Үജ Ӕޖ ഛ١ ؀ਸ ୶૓೤ژ .׮פೠ ਋ࣻ

ೠ ӝࣿ ੋ੤ח ੿֙হ੉ ੌೡ ࣻ ੓۾ب ೞח rӝ

ࣿ ੹ޙо ઁبs੄ ߧ ߊࢶਤܳ അ੢੄ ੢࠺ ੹ޙ

оө૑ ഛ؀ೞӝ۽ ೞ৓ण׮פ. 

 ച ҳ୷ਸ ਤ೧ޙо઒ ஘ച੸ੋ ӝস ۽૩ߣ ف

ୡ١೟Ү ੑ೟ ੗֗ ࠆج ോ૒ 3ѐਘ ઁੑب ܳب
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ೞҊ, ੐नӝ ױ୷ Ӕޖ ӝрਸ ੹୓ ੐न ӝрਵ۽ ഛ؀ೞݴ, դ੐ ҙ۲ ੄࠺ܐ/ോо ઁܳب नࢸೞ৓ण׮פ. ౠ൤ 4

ਘ ��ੌ~5ਘ1ੌ 3ੌр, ۨҊ ܳ٘ے ా૩ࢲ۰࠽ ۽ ૓೯ೠ rۨҊ٘ے ೖ௼ץ ؘ੉sח ҳࢿਗٜ੄ ߈਽੉ ݒ਋ જওण

.׮פ

೧ೖ೐ .׮פ੉ؘ੉sܳ द೯ೞҊ ੓णۄജ҃ਸ ഄनೞӝ ਤ೧ 4ਘࠗఠ r೧ೖ ೐ ޖधҗ সߑ חਬোೠ ੌೞ ۽૩ߣࣁ

૩ Әਃੌী ୹Ӕೞ૑ ঋҊ оߣࣁ ਊೞ૑ ঋҊ ਘ 1ഥࢎ ਗ਷ ോоܳࢿೠ ҳޖਸ Ӕ࢚উ �0दр ੉ز �઱ ח੉ؘ੉ۄ

઒җ दрਸ о૕ ࣻ ੓ؘੋبઁ ח, ੐ਗ ߂ ܻ؊ٜ੉ ࣛߧࣻࢶೞৈ ೧ೖ೐ۄ੉ؘ੉ܳ ഝਊೞݴ ҳࢿਗٜীѱب ੢۰

ೞҊ ੓णژ .׮פೠ ܻޖ૓ ాӔ ߡझܳ ੑب೧ ಞউೠ ോध ജ҃ਸ ઁҕೞҊ धࢎ੄ ௬ܻ౭؀ ب಩ ѐࢶೞҊ ࢎղ ध

੹૒ਗ ੄ ࢲ઴ৈ઱ӝ ਤ೧ ܳب۽ೖ ޖਗ੄ Ӕࢿҳ ۽૑݄ਵ݃ .׮פചदெ աт ৘੿ੑ߸ ۽ച ҕрਵޙ ೤ࠂ ਸ׼

੗ܳ ݺಿ੄੗ੋ rೲ޻ݢ۞s۽ Ү୓ೠח׮ ղਊ਷ ઱ਃ ঱ۿਸ ా೧ ӝࢎച غ঻ण׮פ.

੉۞ೠ ੘਷ ࠗ࠙ө૑ ഥࢎо ࣁबೞѱ न҃ ॳҊ ੓ח׮ Ѫ੉ ҳࢿਗীѱ ੹׳੉ ݶغ ҳࢿਗ਷ ഥܳࢎ ؊਌ न܉

ೞѱ غয ੗ߊ੸/ ੄਄੸ਵ۽ ੌೡ ࣻ ੓ѱ ׮ػҊ ࢤп೤׮פ.

엔지니어 출신인 연구원장님의 생각이 궁금합니다

		
୭Ӕ	޷Ҵ	߄이ٚ	대ా۸ਸ	द੘ਵ۽	਋ܻաۄ	대ా۸ө지	ب߈୓	ਝ이ಌ৬	݃झ௼ܳ	Ҵ੿ਸ	֤ೞח	자ܻী	١੢

दௌण׮פ�	ژ	대݅੄	҃਋	Ҵо੄	ࠁউ이	54.$חۄ	ب߈୓	회사৬	োҙ이	غয੓׮Ҋ	ೞؘח
	이৬	э이	Ҵઁ	੿ࣁ

ীࢲ	ب߈୓੄	ਤ࢚이	ৢۄоח	Ѫী	대೧	��֙	ֈѱ	ب߈୓	ূ지פয	ࢤഝਸ	೧য়न	ࠗ사੢ש੄	ѐੋ੸ੋ	소х이	Ҿ

Ә೤׮פ�

૑ࣁ਷ Ѻ࢚୓੄ ਤب߈ ܻݽݫ അ੤੄ ݶࠁ ۰ৢځ ܳٸ �0ৈѐо ੓঻ਸ ࢲী҅ࣁ ӝস੉ ח٘݅ ୓ܳب߈ ܻݽݫ

хਸ וՙѱ ׮פؾ. ౠ൤ ب߈ ܻݽݫ୓؀ חೠ޹Ҵ੄ ࣻ୹ ড �0%ܳ ׼׸ೞݴ ઺୶੸ੋ ৉ೡਸ ׼׸ೞҊ ੓ण׮פ. 

ಿਸ ଺ઁ ח୓о ॳ੉૑ ঋب߈  ഝীࢤ ࢚ੌ ٚݽ ١ ରزझ݃౟ ӝӝ, ӒܻҊ ੗ ߂ о੹ઁಿ חਊೞࢎ ೠ ਋ܻоژ

ইࠁӝо য۵ण׮פ. ౠ൤ ੹҅ࣁ੸ਵ۽ ର۝ਊ ب߈୓ ࣻә ࠗ઒ਵ۽ ੋ೧ ب߈୓ী ؀ೠ ҙब੉ ؊਌ ֫ই૑ѱ ػ 

Ѫ эҊ, ҅ࣁ пҴ੉ ب߈୓ܳ উࠁ৬ ૒Ѿחغ Ҵо ରਗ੄ ੹ۚઁಿਵ۽ ਤ࢚੉ ৢۄоח Ѫী ب߈୓ܳ োҳೞח 

.׮פؾ ՙѱו ੐хਸ଼ ח۽ՙ૑݅ ೠಞਵו ب੗ࠗब ࢲ۽ਵۈࢎ

		
4,	ೞ이ץझ੄	ҕध	ੋ੤࢚਷	t୎ױӝࣿਸ	पഅೡ	ࣻ	੓ח	ੋ੤�지ࣘ੸ਵ۽	소ాೞח	ੋ੤ب�전ೞҊ	֢۱ೞח	ੋ੤

uۄҊ	ঌ۰ઉ	੓ण׮פ�	회사ࢤഝਸ	য়ې	೧য়न	োҳ원੢ש이	ࢤпೞח	ੋ੤࢚਷	যڃ	Ѫੌөਃ 	഑਷	ஂসਸ	ળ࠺ೞח	

೟ࠗࢤ�대೟원ٜࢤ이	ԙ	ы୶঻ਵݶ	જѷ׮Ҋ	ࢤпೞח	ӝࠄ੸ੋ	ੋѺ੸	소নਵח۽	যڃ	Ѫ이	੓ਸөਃ 

݆ࣻ নೠ ઑ૒੄׮ উز ӝр ׼೧ .׮פয ૘ٜ݅ ۽৮ઁಿਵ ࢲݶ੄ ҕ੿ਸ 60ৈੌр Ѣ஖࢚600ѐ ੉ ח୓ب߈

਷ ҳࢿਗٜҗ ഈসೞҊ ࣗాਸ ೞݾ ࢲݶ಴ܳ ࢿ׳ೞӝ ਤ೧ ֢۱ਸ ೧ঠ ೤׮פ. Ӓ җ੿ীࢲ о੢ ೙ਃೠ Ѫ੉ ഈস

ઑ૒җ ਗഝೞѱ ࣗాೞח Ѫਸ ߄ఔਵ۽ അ੤ ਋ܻо ೧Ѿ೧ঠ ೡ ߑೱী ؀೧ࢲ ҕх؀ܳ ੉Ցযղ۱מ חਸ ઺ਃೞ

ѱ ࢤп೤׮פ. য়ாझ౟ۄীࢲ ೠ ѐ੄ ঈӝо ౓ח ܻࣗܳ ղݶ ইܴ׮਍ ܻࣗܳ յ ࣻ হח Ѫҗ э਷ ੉஖ۄҊ ࠅ 

ࣻ ੓ण׮פ. ഈস੉ ݒ਋ ઺ਃೞӝ ޙٸী ߑ؀࢚ਸ ۰ߓೞҊ ҃୒ೞח ӝࠄ ࣗন੉ ы୶যઉঠ ೞѷण׮פ.
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݆਷	঱ۿীࢲ	਋ܻաۄ	ب߈୓	࢑স੄	Ӗߥ۽	҃੬۱ী	대೧ࢲ	ѣ੿ਸ	ೞҊ	੓ण׮פ�	ೱറ	਋ܻաۄо	അ੤৬	э

਷	ب߈୓	ъҴ੄	ਤ஖ܳ	이যоӝ	ਤ೧חࢲ	ޖ঺ਸ	যڌѱ	೧ঠೠ׮Ҋ	ࢤпೞदח지ਃ 	

פ೤ بস੉ӝ࢑ӝࣿ ױ੉ ೙ਃೠ ୎ߊ਍ ӝࣿѐ۽࢜ ֙ݒ ,স੉૑݅࢑੄ ై੗о ೙ਃೠ ੢஖ݽ؀ӏ ֙ݒ ח୓ب߈

ࢿ਌ ֫ইઉ ੋ੤੄ ઺ਃ؊ חبӝࣿդ੉ ۽ب੸ ೠ҅ী ੉ܳ ੿ܻޛ ౠ൤ .׮פੑۈࢎ Ѫ਷ ѾҴ חೞߊӝࣿਸ ѐ .׮

ژ .׮פযঠ ೤غஜ߉ّ Ҵо ੿଼җ ૑ਗ੉ חਸ ೡ ࣻ ੓ز੉۞ೠ ੋ੤ٜ੉ Բળೞѱ োҳഝ .׮פ਌ ֫ই઎ण؊ ب

ೠ ب߈୓ח ੹੗ ࠙ঠ੄ ઙ೤ ৘ࣿ੉ۄҊ ࠅ ࣻ ੓ण׮פ. ౠ੿ ࠙ঠ੄ ૑ਗ੉ ইפҊ ب߈୓ োҳࢤక҅о ਬ૑ؼ ࣻ 

੓׮ ۾بনೠ ࠙ঠী ؀ೠ ૑ਗ੉ غযঠ ೞҊ, ੉۞ೠ ࢤక҅ীࢲ নػࢿ Ҋә ੋ۱ٜ੉ ӝস੄ ੸੤੸ࣗী ਬੑغ

য ҃੬۱ਸ ೱ࢚दఃࣽࢶ חജ੉ ೙ਃ೤׮פ.

		
݅ੌ	4,	ೞ이ץझо	ੋఠ֔	Ѩ࢝য	�ਤী	য়ܲݶ׮
	যڃ	োҙ	Ѩ࢝য۽	য়ܰҊ	र਷지ਃ 	

4,ೞ੉ץझо ੋఠ֔ Ѩ࢝য 1ਤী ৢۋਵݶ ೞח ղਊ਷ ݆੉ ੓णفݽ ۿޛ .׮פ જ਷ ղਊ੉যঠ ೞѷ૑ਃ. ݢ

੷ о੢ ੌೞҊ र਷ ഥ1 ۽ࢎਤী য়ܰݶ જѷण׮פ. খীبࢲ ঱әೠ Ѫ୊ۢ ب߈୓ ӝࣿ ѐߊ਷ ѾҴ ۈࢎ੉ ೞח 

Ѫ੉׮ ۄনೠ ࠙ঠ੄ ٜۈࢎ੉ য়Ҋ रযೞח ഥࢎо ݶغ ഥبࢎ ৈ۞о૑ ҙ੼ীߊ ࢲ੹ оࢿמਸ ੋ੿߉ও׮Ҋ ࠅ 

ࣻ ੓ӝ ߣ ف .׮פੑޙٸ૩ח ୭नӝࣿ੉ա ഄन੸ੋ ઁಿী ҙೠ ղਊ੉ݶ જѷण׮פ. ૑Ә҅ࣁ ب ୭ୡ۽ ѐػߊ 

ӝࣿ ҙ۲ ղਊ਷ ঱ۿীࢲ ঱ә਷ غ૑݅ ੋఠ֔ Ѩ࢝য 1ਤী য়ܰ૑ޅ חೞ৓Ѣٚਃ. ӒܻҊ ҅ࣁ੸ਵ۽ ઺ਃࢿ੉ 

؊೧૑Ҋ ੓4& ח( ҙ۲ೞৈ о੢ ై੗ೞҊ र਷ ஘ജ҃ ഥࢎ ,ࢎഥ੸ о஖ܳ о੢ ݆੉ ହ୹ೞח ഥ١ ࢎਵ۽ Ѩ࢝য 

1ਤী য়ܰݶ જਸ Ѫ эणࢤ .׮פп݅ ೧ب ӝ࠙੉ જই૑ח Ѫ эण׮פ. ঱әೠ ղਊٜ੉ पഅؼ ࣻ ੓۱޷ ۾ب੉

ա݃ ୭ࢶਸ ׮೧ঠѷࢤ ח׮п੉ ٟ׮פ. ݃૑݄ਵ�013֙ ۽ী ઺Ҵ ਋द ҕ੢ ച੤ ࢎѤਵ۽ पѨ ࢚ਤী ৢۋ঻؍ 

ӝর੉ ੓ؘח ੉۠ ੌ਷ ׮दח ੌযա૑ ঋইঠ ೞѷण׮פ.

		
݃지݄ਵ۽	ਃ࢜	��대ٜীѱ	о੢	ੋӝ੓ח	ఃਕ٘ח	*#5.	׮פੑ�	원੢ש੄	.#5*ח	ޖ঺ੋ지ਃ 

ઁ M#TIח I4T+ ੋؘ, I4T+੄ ҃਋ ؀ೠ޹Ҵ੄ ࣻמ ಣӐ 1ਤੋ ࢿѺਬഋਵ۽ ঌ۰ઉ ੓ण׮פ??

I4T+੄ ੢੼਷ ଼੐х੉ ੓Ҋ ֤ܻ੸੉ݴ ୓҅੸ੋ Ѫਸ ࢶഐೞח Ѫੑ׮פ. ݆਷ ؘ੉ఠܳ ࢲݶࠁ ѐߊਸ ೧ঠ ೞ
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 ܲ׮ ৮ೞӝ ਤ೧ࠁ ੉ ࠗ࠙ਸ ח੷ .׮פ੉ ੓णݶ ઒ೠࠗ חࢲীݶೞ૑݅, ହ੄੸ੋ ஏ ب୓ ࠙ঠী ੸೤ೞӝب߈ ח

੷ ח਷ؘ, ੉݆ بٜ࠙ חदࠁ ۽Ѻਵࢿ ੷ܳ ৻ೱ੸ੋ ,ࢲېӒ .׮פಞੑ חҊ੗ ֢۱ೞ־җ ੉ঠӝܳ ݆੉ աٜۈࢎ

੄ ױ੼ਸ ࠁ৮ೞӝ ਤ೧ ֢۱ೞח Ѫਵ۽ ੉೧ܳ ೧ ઱दؼ ݶ Ѫ эҊ, पઁݒ ח਋ ղࢿ੸ੋ ࢿೱੑ׮פ.

ѾҴ਷ ੋࠄ੄ ࢿѺ ࢿ חژೱਸ ੜ ౵ঈೞҊ ࠗ઒ೠ ࠗ࠙ਸ ࠁ৮ೞӝ ਤ೧ ֢۱ೞח Ѫ੉ ઺ਃೠ Ѫ эҊ, Ӓ۠ ஏ

੉೧ ܳ۽ࢲ Ҋࠁ੄ M#TIܳ ঌইܐز חэ੉ ੌೞ ࢲ۽੹ী ౱੢ਵ ېয় .׮פજ਷ indeYੋ Ѫ эण חM#TI ࢲীݶ

ೞҊ੗ ֢۱೮؍ ੌٜ੉ ӝর੉ աҊ, ੉۞ೠ ֢۱ٜ੉ જ਷ ౱ਖਸ ഋࢿೞҊ नܳ܉ ऺইоؘח ݆਷ ب਑੉ غ঻ण

.׮פ
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<논문 요약>

The nebulizer is a medical device for treating lung diseases such as asthma, chronic obstructive 

pulmonary disease, and cystic fibrosis by delivering drugs to the lungs. Nebulizer have been developed in 

various forms which are jet, ultrasonic, and mesh types are used for treatment of various respiratory 

diseases. Among the mesh type nebulzier, the vibrating mesh nebulizer was developed to overcome the 

disadvantages of previous nebulizer such as noise, vibration and heat generation. The functional 

components of vibrating mesh nebulizers are a piezoelectric ceramic with a mesh mounted on one side, a 

reservoir, and a driving circuit. The piezoelectric material vibrates at a specific intrinsic frequency, and 

when the mechanical resonance frequency of the piezoelectric ceramic and the frequency of the applied 

electrical signal match, the vibration amplitude of the ceramic is greatest.

In the present study, nebulizing performances were tested with respect to driving voltage am-plitude 

after automatic resonance frequency tuning (ARFT) and/or impedance matching (IM) for salbutamol and 

glycerol solutions. A 1% mismatch of resonance frequency reduced the output rate by 11.0 ~ 30.1% and 

increased particle size by 1.6 ~ 7.7% and power consumption increased by 6.6 ~ 13.6%. Driving at 50 Vpp 

after ARFT and IM increased output rate by 45% and decreased power consumption by 31% compared with 

operation at nominal resonance frequency without IM at 70 Vpp. Nebulization of viscous solutions was 

also enhanced by applying ARFT with IM. The study shows the application of ARFT with IM improves 

vibrating mesh nebulizer performance and reduces power consumption.
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10. 01. - 10. 03. 2022 International Conference on Advanced Computer Science 
and Information Systems (ICACSIS) Event Format: Virtual https://icacsis.cs.ui.ac.id/front/

10. 01. - 10. 03. 2022 7th International Workshop on Big Data and Information 
Security (IWBIS) Event Format: Virtual https://iwbis.cs.ui.ac.id/front/

10. 02. - 10. 05. 2022 IEEE Communication Theory Workshop (CTW) Marbella, Spain  https://ctw2022.ieee-ctw.org/

10. 02. - 10. 07. 
2022 IEEE International Symposium on Precision Clock 
Synchronization for Measurement, Control, and Communication 
(ISPCS)

Vienna, Austria  https://2022.ispcs.org/

10. 02. - 10. 07. 2022 36th International Conference on Lightning Protection 
(ICLP) Cape Town, South Africa https://iclp2022.org/

10. 03. - 10. 05. 2022 IEEE 6th Advanced Information Technology, Electronic and 
Automation Control Conference (IAEAC ) Beijing, China  http://www.iaeac.org/

10. 03. - 10. 07. 2022 IEEE International Conference on Software Maintenance 
and Evolution (ICSME) Limassol, Cyprus  https://cyprusconferences.org/icsme2022/

10. 03. - 10. 04. 2022 IEEE International Conference on Networking, Architecture 
and Storage (NAS) Philadelphia, Pennsylvania, USA http://www.nas-conference.org/NAS-2022/

10. 03. - 10. 05. 2022 IEEE International Workshop on Metrology for the Sea; 
Learning to Measure Sea Health Parameters (MetroSea) Milazzo, Italy  https://www.metrosea.org/

10. 03. - 10. 06. 2022 IEEE 29th Annual Software Technology Conference (STC) Event Format: Virtual https://www.ieee-stc.org/

10. 03. - 10. 05. 2022 IFIP/IEEE 30th International Conference on Very Large 
Scale Integration (VLSI-SoC) Patras, Greece  https://vlsisoc2022.com/

10. 03. - 10. 04. 2022 International Conference on IT and Industrial Technologies 
(ICIT) Chiniot, Pakistan  https://icit.nu.edu.pk/

10. 03. - 10. 05. 2022 13th Internat ional Conference on Computing 
Communication and Networking Technologies (ICCCNT) Kharagpur, India  https://13icccnt.com/

10. 03. - 10. 07. 2022 IEEE International Topical Meeting on Microwave Photonics 
(MWP) Event Format: Virtual https://attend.ieee.org/mwp-2022/

10. 04. - 10. 07. 2022 International Conference on Interactive Media, Smart 
Systems and Emerging Technologies (IMET) Limassol, Cyprus  http://imet.cyens.org.cy/

10. 05. - 10. 07. 2022 IEEE PES Innovative Smart Grid Technologies Conference 
Europe (ISGT-Europe) Novi Sad, Serbia https://ieee-isgt-europe.org/

10. 05. - 10. 07. 2022 13th International Conference on Network of the Future 
(NoF) Ghent, Belgium  https://nof2022.dnac.org/

10. 05. - 10. 07. 2022 International Conference on Informatics Electrical and 
Electronics (ICIEE) Yogyakarta, Indonesia  https://iciee.untirta.ac.id/

10. 05. - 10. 08. 2022 International Conference on Ocean Studies (ICOS) Vladivostok, Russia  https://icos.ieeesiberia.org/

〉〉2022년 10월
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10. 06. - 10. 08. 2022 International Conference Automatics and Informatics (ICAI) Varna, Bulgaria  http://www.icai-conf.org/

10. 06. - 10. 08. 2022 3rd International Conference on Next Generation 
Computing Applications (NextComp) Flic-en-Flac, Mauritius  https://www.nextcomp.org/

10. 06. - 10. 07. 2022 9th International Conference on Electrical Engineering, 
Computer Science and Informatics (EECSI) Event Format: Virtual http://eecsi.org/2022/

10. 06. - 10. 07. 2022 International Conference on Cyber Resilience (ICCR) Dubai, United Arab Emirates https://iccr.gaftim.com/

10. 06. - 10. 07. 2022 V International Conference on High Technology for 
Sustainable Development (HiTech) Sofia, Bulgaria  https://hitechconf.org/

10. 06. - 10. 07. 2022 Interdisciplinary Conference on Mechanics, Computers and 
Electrics (ICMECE) Barcelona, Spain  http://www.icmece.org/

10. 07. - 10. 09. 2022 IEEE 3rd Global Conference for Advancement in 
Technology (GCAT) Bangaluru, India  http://globeconf.org/

10. 08. - 10. 10. 2022 IEEE 7th International Conference on Smart Cloud 
(SmartCloud) Shanghai, China  h t t p : / / w w w . c l o u d - c o n f . n e t /

smartcloud/2022/index.html

10. 08. - 10. 12. 2022 IEEE 25th International Conference on Intelligent 
Transportation Systems (ITSC) Macau, China  https://www.ieee-itsc2022.org/

10. 08. - 10. 09. 2022 4th International Conference on Cybernetics and Intelligent 
System (ICORIS) Prapat, Indonesia  http://icoris.org/

10. 09. - 10. 12. 2022 IEEE 31st Conference on Electrical Performance of 
Electronic Packaging and Systems (EPEPS) San Jose, California, USA http://www.epeps.org/

10. 09. - 10. 14. 2022 IEEE Industry Applications Society Annual Meeting (IAS) Detroit, Michigan, USA https://ias.ieee.org/2022annualmeeting

10. 09. - 10. 13. 2022 IEEE Energy Conversion Conversion Congress and Expo 
(ECCE) Detroit, Michigan, USA https://www.ieee-ecce.org/2022/

10. 09. - 10. 14. 2022 Embedded Systems Week (ESWEEK) Event Format: Virtual https://esweek.org/

10. 09. - 10. 14. 2022 Antenna Measurement Techniques Association Symposium 
(AMTA) Denver, Colorado, USA https://2022.amta.org/

10. 09. - 10. 12. 2022 12th Conference of the European Study Group on 
Cardiovascular Oscillations (ESGCO) Vysoké Tatry, Štrbské Pleso, Slovakia https://esgco2022.sk/

10. 09. - 10. 11. 2022 North American Power Symposium (NAPS) Salt Lake City, Utah, USA https://naps2022.utah.edu/

10. 09. - 10. 12. 2022 IEEE International Conference on Systems, Man, and 
Cybernetics (SMC) Prague, Czech Republic https://ieeesmc2022.org/

10. 09. - 10. 14. 2022 IEEE International Integrated Reliability Workshop (IIRW) South Lake Tahoe, California, USA https://www.iirw.org/

10. 10. - 10. 14. 2022 International Conference on Compilers, Architecture, and 
Synthesis for Embedded Systems (CASES) Event Format: Virtual https://esweek.org/cases/

10. 10. - 10. 14. 2022 International Conference on Hardware/Software Codesign 
and System Synthesis (CODES+ISSS) Event Format: Virtual https://esweek.org/codes-isss/

10. 10. - 10. 14. 2022 International Conference on Embedded Software (EMSOFT) Event Format: Virtual https://esweek.org/emsoft/

10. 10. - 10. 13. 2022 IEEE International Ultrasonics Symposium (IUS) Venice, Italy  https://2022.ieee-ius.org/

10. 10. - 10. 12. 2022 18th International Conference on Wireless and Mobile 
Computing, Networking and Communications (WiMob) Thessaloniki, Greece  http://wimob.org/

10. 10. - 10. 13. 2022 IEEE International Conference and Expo on Real Time 
Communications at IIT (RTC) Chicago, Illinois, USA https://www.rtc-conference.com/2022/

10. 10. - 10. 14. 2022 16th Symposium on Piezoelectricity, Acoustic Waves, and 
Device Applications (SPAWDA) Nanjing, China  http://spawda.cacmeeting.com/main.aspx
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10. 10. - 10. 12. 2022 IEEE 63th International Scientific Conference on Power and 
Electrical Engineering of Riga Technical University (RTUCON) Riga, Latvia  http://www.conference.rtu.lv/

10. 11. - 10. 14. 2022 IEEE International Symposium on Phased Array Systems & 
Technology (PAST) Waltham, Massachusetts, USA https://array2022.org/

10. 11. - 10. 14. 2022 IEEE 18th International Conference on e-Science 
(e-Science) Salt Lake City, Utah, USA https://www.escience2021.org/

10. 11. - 10. 15. 2022 World Automation Congress (WAC) Event Format: Virtual https://tsiepress.com/wac/event/2022/

10. 11. 2022 Austrochip Workshop on Microelectronics (Austrochip) Villach, Austria  https://www.austrochip.at/

10. 11. - 10. 12. 2022 International Conference on Sustainable Islamic Business 
and Finance (SIBF) Event Format: Virtual https://sibf.uob.edu.bh/

10. 11. - 10. 14. 2022 IEEE Sixth Ecuador Technical Chapters Meeting (ETCM) Quito, Ecuador  https://attend.ieee.org/etcm-2022/

10. 12. - 10. 14. 2022 Global Fluid Power Society PhD Symposium (GFPS) Naples, Italy  https://www.gfps2022.com/

10. 12. - 10. 14. 2022 New Trends in Signal Processing (NTSP) Liptovský Mikuláš, Slovakia http://ntsp2022.aos.sk/

10. 12. - 10. 13. 2022 IEEE 1st International Conference on Cognitive Mobility 
(CogMob) Event Format: Virtual https://scitope.com/cogmob22/

10. 12. - 10. 14. 2022 Sensor Data Fusion: Trends, Solutions, Applications (SDF) Bonn, Germany  h t tps : / /www. fk ie . f raunho fe r.de /de /
Veranstaltungen/sdf2022.html

10. 12. - 10. 14. 2022 IEEE 4th International Conference on Civil Aviation Safety 
and Information Technology (ICCASIT) Dali, China  http://www.iccasit.org/

10. 12. - 10. 14. 2022 IEEE International Symposium on Defect and Fault 
Tolerance in VLSI and Nanotechnology Systems (DFT) Austin, Texas, USA http://www.dfts.org/

10. 12. - 10. 14. 2022 IEEE 16th International Conference on Application of 
Information and Communication Technologies (AICT)

Wash ing ton  DC , D i s t r i c t  o f 
Columbia, USA  http://www.aict.info/?csc=2022

10. 12. - 10. 14. 2022 IEEE International Conference on Wireless for Space and 
Extreme Environments (WiSEE) Winnipeg, Manitoba, Canada https://attend.ieee.org/wisee-2021/

10. 12. - 10. 13. 2022 20th International Conference on Language Engineering 
(ESOLEC) Event Format: Virtual https://esolec20.conferences.ekb.eg/

10. 12. - 10. 14. 2022 International Semiconductor Conference (CAS) Poiana Brasov, Romania https://www.imt.ro/cas/

10. 12. - 10. 13. 2022 4th International Conference on Pattern Analysis and 
Intelligent Systems (PAIS) Oum El Bouaghi, Algeria

http://www.univ-oeb.dz/4th-international-
conference-on-pattern-analysis-and-
intelligent-systems-pais2022/

10. 13. - 10. 14. 2022 IEEE Petroleum and Chemical Industry Conference Brasil 
(PCIC Brasil) Event Format: Virtual http://www.ieee.org.br/pcicbr/

10. 13. - 10. 15. 2022 IEEE Biomedical Circuits and Systems Conference 
(BioCAS) Taipei, Taiwan  https://2022.ieee-biocas.org/site/page.

aspx?pid=901&sid=1419&lang=en

10. 13. - 10. 15. 2022 International Conference on Edge Computing and 
Applications (ICECAA) Tamilnadu, India  http://icecc.co.in/

10. 13. - 10. 15. 2022 International Conference on Assessment and Learning 
(ICAL) Bali, Indonesia  https://www.ical-id.org/

10. 13. - 10. 14. 2022 International Conference on Multimedia Analysis and 
Pattern Recognition (MAPR) Phu Quoc, Vietnam https://mapr.uit.edu.vn/

10. 13. - 10. 15. 2022 SBFoton International Optics and Photonics Conference 
(SBFoton IOPC) Recife, Brazil  https://www.sbfoton.org.br/

10. 13. - 10. 15. 2022 International Conference on Trends in Quantum Computing 
and Emerging Business Technologies (TQCEBT) Pune, India  https://sites.google.com/christuniversity.in/

icbaqcaiml-2022/home

10. 13. - 10. 16. 2022 IEEE 9th International Conference on Data Science and 
Advanced Analytics (DSAA) Shenzhen, China  http://dsaa2022.dsaa.co/
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10. 14. - 10. 16. 2022 IEEE International Conference on e-Business Engineering 
(ICEBE) Bournemouth, United Kingdom ht tps : / /con fe rences .computer.o rg /

icebe/2022/index.htm

10. 14. - 10. 16. 2022 IEEE International Conference on Unmanned Systems 
(ICUS) Guangzhou, China  https://icus2022.c2.org.cn/

10. 14. - 10. 16. 2022 12th International Conference on Information Science and 
Technology (ICIST) Kaifeng, China  https://conference.cs.cityu.edu.hk/icist/

10. 14. - 10. 17. 2022 14th International Conference on Wireless Communications 
and Signal Processing (WCSP) Nanjing, China  http://www.ic-wcsp.org/2022/

10. 14. - 10. 15. 2022 International Conference on Distributed Computing, VLSI, 
Electrical Circuits and Robotics (DISCOVER) Shivamogga, India  http://www.ieee-discover.org/

10. 14. - 10. 16. 2022 10th International Conference on Smart Grid and Clean 
Energy Technologies (ICSGCE) Kuala Lumpur, Malaysia http://www.icsgce.org/

10. 14. - 10. 16. 2022 International Conference on Cyber-Enabled Distributed 
Computing and Knowledge Discovery (CyberC) Suzhou, China  http://cyberc.org/

10. 16. - 10. 19. 2022 28th International Semiconductor Laser Conference (ISLC) Matsue, Japan  https://islc2022.org/

10. 16. - 10. 19. 2022 IEEE International Conference on Image Processing (ICIP) Bordeaux, France  https://2022.ieeeicip.org/

10. 16. - 10. 22. 2022 ACM/IEEE 25th International Conference on Model Driven 
Engineering Languages and Systems (MODELS) Montreal, Quebec, Canada h t t p s : / / c o n f . r e s e a rc h r. o r g / h o m e /

models-2022

10. 16. - 10. 17. 2022 IEEE 2nd Mysore Sub Section International Conference 
(MysuruCon) Mysuru, India  https://www.mysurucon.com/

10. 16. - 10. 19. 2022 IEEE BiCMOS and Compound Semiconductor Integrated 
Circuits and Technology Symposium (BCICTS) Phoenix, Arizona, USA https://bcicts.org/

10. 16. - 10. 19. 2022 16th ICME International Conference on Complex Medical 
Engineering (CME) Zhongshan, China  http://www.cme2022.org/

10. 16. - 10. 19. 2022 IEEE Nanotechnology, Materials and Devices Conference 
(NMDC) Nanjing, China  https://ieeenmdc.org/

10. 16. - 10. 17. 2022 Cross Strait Radio Science & Wireless Technology 
Conference (CSRSWTC) Haidian, China  http://www.myconf.com.cn/conference/

CSRSWTC2022/

10. 16. - 10. 21. 2022 IEEE Visualization and Visual Analytics (VIS) Oklahoma City, Oklahoma, USA http://ieeevis.org/year/2022/welcome

10. 17. - 10. 21. 2022 Formal Methods in Computer-Aided Design (FMCAD) Trento, Italy  https://fmcad.org/FMCAD22/

10. 17. - 10. 19. 2022 International Conference on Communications, Computing, 
Cybersecurity, and Informatics (CCCI) Event Format: Virtual http://atc.udg.edu/CCCI2022/

10. 17. - 10. 21. 2022 IEEE International Symposium on Mixed and Augmented 
Reality (ISMAR) Singapore, Singapore  https://ismar2022.org/

10. 17. - 10. 19. 2022 International SpaceWire & SpaceFibre Conference (ISC) Pisa, Italy  http://2022.spacewire-conference.org/

10. 17. - 10. 19. 2022 IEEE International Conference on E-health Networking, 
Application & Services (HealthCom) Genoa, Italy  

h t t p s : / / h e a l t h c o m 2 0 2 2 .
i e e e - h e a l t h c o m . o r g / ? _
ga=2.34866537.996328609.1646846944-
1930568954.1634242130

10. 17. - 10. 19. 2022 International Symposium on Electromobility (ISEM) Puebla, Mexico  http://escueladeingenieria.itesm.mx/
workshops/electromobility-2022/

10. 17. - 10. 21. 2022 XVLIII Latin American Computer Conference (CLEI) Armenia, Colombia  http://clei2022.uniquindio.edu.co/

10. 17. - 10. 19. 2022 2nd International Conference on Energy Transition in the 
Mediterranean Area (SyNERGY MED) Thessaloniki, Greece  https://synergymed2022.gr/

10. 17. - 10. 22. OCEANS 2022, Hampton Roads Hampton Roads, Virginia, USA h t t p s : / / h a m p t o n r o a d s 2 2 .
oceansconference.org/
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10. 17. - 10. 21. 2022 XVII Latin American Conference on Learning Technologies 
(LACLO) Armenia, Colombia  http://laclo.uniquindio.edu.co/

10. 18. - 10. 21. 2022 10th International Conference on Affective Computing and 
Intelligent Interaction (ACII) Nara, Japan  https://acii-conf.net/2022/

10. 18. - 10. 20. 2022 IEEE Secure Development Conference (SecDev) Atlanta, Georgia, USA https://secdev.ieee.org/2022/home/

10. 18. - 10. 20. 2022 IEEE Broadcast Symposium (BTS) Merritt Island, Florida, USA https://bts.ieee.org/broadcastsymposium.
html

10. 18. - 10. 19. 2022 14th International Conference on Information Technology 
and Electrical Engineering (ICITEE) Event Format: Virtual http://icitee.ugm.ac.id/

10. 18. - 10. 19. 2022 4th International Conference on Biomedical Engineering 
(IBIOMED) Event Format: Virtual http://ibiomed.ugm.ac.id/2022/

10. 19. - 10. 21. 2022 26th International Conference on System Theory, Control 
and Computing (ICSTCC) Sinaia, Romania  https://icstcc.ugal.ro/2022/

10. 19. - 10. 21. 2022 8th International Engineering, Sciences and Technology 
Conference (IESTEC) Panama, Panama  https://congreso.utp.ac.pa/

10. 19. - 10. 21. 2022 International Conference on Smart Systems and 
Technologies (SST) Osijek, Croatia  https://sst-conference.org/

10. 19. - 10. 21. 2022 13th International Conference on Information and 
Communication Technology Convergence (ICTC) Jeju Island, Korea (South) https://ictc.org/

10. 19. - 10. 21. 2022 27th Asia Pacific Conference on Communications (APCC) Jeju Island, Korea (South) http://apcc2022.org/

10. 19. - 10. 23. 2022 IEEE 19th International Conference on Mobile Ad Hoc and 
Smart Systems (MASS) Denver, Colorado, USA https: / /s i tes.google.com/view/ ieee-

mass-2022/

10. 19. - 10. 21. 2022 IEEE 39th International Electronics Manufacturing 
Technology Conference (IEMT) Kuala Lumpur, Putrajaya, Malaysia https://www.iemt.com.my/

10. 19. - 10. 21. 2022 International Conference on Power, Energy and Innovations 
(ICPEI) Pattaya Chonburi, Thailand http://www.icpei.net/2022/

10. 19. - 10. 22. 2022 19th International SoC Design Conference (ISOCC) Gangneung-si, Korea (South) http://isocc.org/

10. 19. - 10. 21. 2022 14th International Conference on Knowledge and Systems 
Engineering (KSE) Nha Trang, Vietnam https://kse2022.tbd.edu.vn/

10. 19. - 10. 20. 2022 First International Conference for Physics and Mathematics 
(ICPM) Anbar, Iraq  https://icpm2022.uoanbar.edu.iq/

10. 20. - 10. 22. 2022 International Conference on Advanced Technologies for 
Communications (ATC) Ha Noi, Vietnam https://atc-conf.org/

10. 20. - 10. 22. 2022 3rd International Conference on Smart Electronics and 
Communication (ICOSEC) Trichy, India  http://icsec.in/2022/

10. 20. - 10. 22. 2022 International Symposium on Multidisciplinary Studies and 
Innovative Technologies (ISMSIT) Ankara, Turkey  http://www.ismsitconf.org/

10. 20. - 10. 21. 2022 IEEE International Symposium on Integrated Circuits and 
Systems (ISICAS) Bordeaux, France  https://www.ieee-isicas2022.org/

10. 20. - 10. 21. 2022 IEEE Cloud Summit Fairfax, Virginia, USA https://www.ieeecloudsummit.org/

10. 20. - 10. 22. 2022 International Conference and Exposition on Electrical And 
Power Engineering (EPE) Iasi, Romania  http://www.epe.tuiasi.ro/2022/

10. 20. - 10. 21. 2022 International Conference on Electrical Engineering and 
Photonics (EExPolytech) St. Petersburg, Russia https://eexpolytech.spbstu.ru/

10. 21. - 10. 23. 2022 IEEE 13th International Conference on Software 
Engineering and Service Science (ICSESS) Event Format: Virtual http://www.icsess.org/

10. 21. - 10. 24. 2022 International Conference on Cyber-Physical Social 
Intelligence (ICCSI) Nanjing, China  https://iccsi2022.agist.org/
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10. 21. - 10. 23. 2022 Asian Conference on Frontiers of Power and Energy 
(ACFPE) Chengdu, China  https://acfpe.org/

10. 21. - 10. 24. 2022 16th IEEE International Conference on Signal Processing 
(ICSP) Beijing, China  http://www.icsp-ieee.org/

10. 22. - 10. 24. 2022 4th International Conference on Control and Robotics 
(ICCR) Guangzhou, China  http://www.iccr.net/

10. 22. - 10. 23. 2022 IEEE 10th International Conference on Computer Science 
and Network Technology (ICCSNT) Event Format: Virtual http://www.iccsnt.org/ICCSNT2022/

10. 22. - 10. 24. 2022 6th International Conference on Smart Grid and Smart 
Cities (ICSGSC) Chengdu, China  http://www.csgsc.net/index.html

10. 22. - 10. 24. 2022 4th Novel Intelligent and Leading Emerging Sciences 
Conference (NILES) Giza, Egypt  http://www.nilesconf.org/

10. 22. - 10. 24. 
2022 15th International Congress on Image and Signal 
Processing, BioMedical Engineering and Informatics (CISP-
BMEI)

Beijing, China  http://www.cisp-bmei.cn/

10. 22. - 10. 25. 2022 6th International Conference on Universal Village (UV) Boston, Massachusetts, USA https://universalvillage.org/ieee-uv2022/

10. 23. - 10. 27. 2022 IEEE/RSJ International Conference on Intelligent Robots 
and Systems (IROS) Kyoto, Japan  https://iros2022.org/

10. 23. - 10. 26. 2022 14th International Conference on Advanced Semiconductor 
Devices and Microsystems (ASDAM) Smolenice, Slovakia  http://uef.fei.stuba.sk/asdam/index.php

10. 23. - 10. 26. 2022 7th International Advanced Research Workshop on 
Transformers (ARWtr) Baiona, Spain  http://arwtr2022.webs.uvigo.es/

10. 23. - 10. 26. 2022 IEEE 40th International Conference on Computer Design 
(ICCD) Olympic Valley, California, USA https://www.iccd-conf.com/Home.html

10. 23. - 10. 26. 2022 IEEE 67th Holm Conference on Electrical Contacts (HLM) Tampa, Florida, USA https://ieee-holm.org/

10. 24. - 10. 26. 2022 IEEE International Symposium on Systems Engineering 
(ISSE) Vienna, Austria  https://ieeesystemscouncil.org/

10. 24. - 10. 27. 2022 IEEE International Joint Conference on Biometrics (IJCB) Abu Dhabi, United Arab Emirates http://www.ijcb2022.org/#/

10. 24. - 10. 28. 2022 21st Brazilian Symposium on Computer Games and Digital 
Entertainment (SBGames) Natal, Brazil  https://www.sbgames.org/

10. 24. - 10. 26. 2022 29th IEEE International Conference on Electronics, Circuits 
and Systems (ICECS) Glasgow, United Kingdom https://2022.ieee-icecs.org/

10. 24. - 10. 28. 2022 10th International Conference in Software Engineering 
Research and Innovation (CONISOFT) Event Format: Virtual https://conisoft.org/2022/

10. 24. - 10. 25. 2022 IEEE International Conference on Blockchain, Smart 
Healthcare and Emerging Technologies (SmartBlock4Health) Bucharest, Romania  http://smartblock4health.upb.ro/

10. 24. - 10. 27. 2022 IEEE International Conference on Engineering Veracruz 
(ICEV) Boca del Río. Veracruz, Mexico https://www.ieeeicev.com/

10. 24. - 10. 26. 2022 Symposium on Internet of Things (SIoT) São Paulo, Brazil https://sbmicro.org.br/eventos/siot

10. 25. - 10. 28. 2022 IEEE International Conference on Communications, Control, 
and Computing Technologies for Smart Grids (SmartGridComm) Singapore, Singapore  https://sgc2022.ieee-smartgridcomm.org/

10. 25. - 10. 27. 2022 International Radar Conference (RADAR) Edinburgh, United Kingdom

h t t p s : / / r a d a r 2 0 2 2 . t h e i e t .
o r g / ? u t m _ s o u r c e = c r o s s _
promo&utm_medium=dig i ta l&u tm_
campaign=radar&utm_content=ieee

10. 25. - 10. 28. 2022 IEEE 16th International Conference on Solid-State & 
Integrated Circuit Technology (ICSICT) Nangjing, China  http://www.icsict.com/

10. 25. - 10. 27. 2022 IEEE International Conference on Signal Processing, 
Communications and Computing (ICSPCC) Xi'an, China  http://www.icspcc.org/
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10. 25. - 10. 27. 2022 IEEE Physical Assurance and Inspection of Electronics 
(PAINE) Washington, District of Columbia, USA https://paine-conference.org/

10. 25. - 10. 28. 2022 IEEE 13th International Green and Sustainable Computing 
Conference (IGSC) Event Format: Virtual https://www.igscc.org/

10. 25. - 10. 26. 2022 International Conference on Data Analytics for Business 
and Industry (ICDABI) Event Format: Virtual https://data.uob.edu.bh/

10. 25. - 10. 26. 2022 2nd International Conference on Emerging Smart 
Technologies and Applications (eSmarTA) Ibb, Yemen  https://esmarta.yostr.org/

10. 26. - 10. 28. 
2022 IEEE International Conference on Metrology for 
Extended Reality, Artificial Intelligence and Neural Engineering 
(MetroXRAINE)

Rome, Italy  https://metroxraine.org/

10. 26. - 10. 29. 2022 Global Energy Conference (GEC) Batman, Turkey  https://gec2022.batman.edu.tr/

10. 26. - 11. 12. 2022 IEEE 8th World Forum on Internet of Things (WF-IoT) Yokohama, Japan  https://wfiot2022.iot.ieee.org/

10. 26. - 10. 28. 2022 International Conference on Green Energy, Computing and 
Sustainable Technology (GECOST) Event Format: Virtual https://gecost.curtin.edu.my/

10. 26. - 10. 28. 2022 IEEE International Conference on Electrical Sciences and 
Technologies in Maghreb (CISTEM) Tunis, Tunisia  https://cistem2022.sciencesconf.org/

resource/page/id/14

10. 26. - 10. 28. 2022 IEEE Engineering International Research Conference 
(EIRCON) Event Format: Virtual http://www.eircon.org.pe/2022/

10. 26. - 10. 27. 2022 New Trends in Civil Aviation (NTCA) Prague, Czech Republic https://ntca.fd.cvut.cz/

10. 26. - 10. 29. 2022 9th International Conference on Wireless Networks and 
Mobile Communications (WINCOM) Rabat, Morocco  h t t p : / / w w w . w i n c o m - c o n f . o r g /

WINCOM_2022/

10. 26. - 10. 28. 2022 17th International Microsystems, Packaging, Assembly and 
Circuits Technology Conference (IMPACT) Taipei, Taiwan  https://www.impact.org.tw/site/page.

aspx?pid=901&sid=1283&lang=en

10. 26. - 10. 28. 2022 International Conference on Modern Network Technologies 
(MoNeTec) Moscow, Russia  https://monetec.ru/

10. 26. - 10. 29. 2022 IEEE 28th International Symposium for Design and 
Technology in Electronic Packaging (SIITME) Bucharest, Romania  https://siitme.ro/

10. 27. - 10. 28. 2022 30th National Conference with International Participation 
(TELECOM) Sofia, Bulgaria  http://e-university.tu-sofia.bg/e-conf/index.

php?konf=37

10. 27. - 10. 30. 2022 IEEE Asia Pacific Conference on Circuits and Systems 
(APCCAS) Shenzhen, China  http://www.apccas2022.org/

10. 27. - 10. 30. 2022 IEEE Asia Pacific Conference on Postgraduate Research in 
Microelectronics and Electronics (PrimeAsia) Shenzhen, China  http://www.apccas2022.org/primeasia.html

10. 27. - 10. 30. 2022 4th International Conference on Smart Power & Internet 
Energy Systems (SPIES) Beijing, China  http://www.icspies.org/

10. 27. - 10. 28. 2022 IEEE 12th International Conference on Engineering 
Education (ICEED) Kuala Lumpur, Malaysia https://enter.uitm.edu.my/iceed2022/

10. 27. - 10. 28. 2022 8th International Symposium on System Security, Safety, 
and Reliability (ISSSR) Chongqing, China  https://isssr22.techconf.org/

10. 28. - 10. 30. 2022 IEEE 4th Eurasia Conference on IOT, Communication and 
Engineering (ECICE) Yunlin, Taiwan  https://www.ecice.asia/

10. 28. - 10. 30. 2022 5th International Conference on Robotics, Control and 
Automation Engineering (RCAE) Changchun, China  http://www.rcae.net/

10. 28. - 10. 30. 2022 IEEE International Conference on Trust, Security and 
Privacy in Computing and Communications (TrustCom) Wuhan, China  ht tp: / /www.ieee-hust-ncc.org/2022/

TrustCom/

10. 28. - 10. 30. 

2022 IEEE International Conference on Big Data Science 
and Engineering; Computational Science and Engineering; 
Embedded and Ubiquitous Computing; Smart City and 
Informatization (BigDataSE/CSE/EUC/iSCI)

Wuhan, China  ht tp: / /www.ieee-hust-ncc.org/2022/
BigDataSE/
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10. 28. - 10. 30. 2022 IEEE 7th International Conference on Intelligent 
Transportation Engineering (ICITE) Beijing, China  http://www.icite.org/

10. 28. - 10. 30. 2022 International Communication Engineering and Cloud 
Computing Conference (CECCC) Nanjing, China  http://ceccc.org/

10. 28. - 10. 30. 2022 IEEE 2nd International Conference on Data Science and 
Computer Application (ICDSCA) Dalian, China  http://www.icdsca.net/

10. 28. - 10. 30. 2022 6th CAA International Conference on Vehicular Control and 
Intelligence (CVCI) Nanjing, China  http://www.ascl.jlu.edu.cn/vci/cvci2022/

Home.htm

10. 28. - 10. 30. 2022 6th Asian Conference on Artificial Intelligence Technology 
(ACAIT) Changzhou, China  http://www.acait.cn/

10. 28. - 10. 30. 2022 International Conference on Financial Innovation, FinTech 
and Information Technology (FFIT) Shenzhen, China  http://icffit.org/

10. 28. - 10. 30. 2022 7th International Conference on Biomedical Imaging, Signal 
Processing (ICBSP) Nanning, China  http://www.icbsp.org/

10. 29. - 10. 31. 2022 2nd International Conference on Advanced Electrical 
Engineering (ICAEE) Constantine, Algeria  http://www.aagee.dz/icaee2022/

10. 30. - 11. 02. 2022 IEEE 30th International Conference on Network Protocols 
(ICNP) Lexington, Kentucky, USA https://icnp22.cs.ucr.edu/

10. 30. - 11. 02. 2022 56th Asilomar Conference on Signals, Systems, and 
Computers Event Format: Virtual https://www.asilomarsscconf.org/

10. 30. - 11. 02. 2022 25th International Symposium on Wireless Personal 
Multimedia Communications (WPMC) Herning, Denmark  http://wpmc-home.com/wpmc2022-silver-

jubilee-anniversary/

10. 30. - 11. 02. 2022 IEEE Sensors Dallas, Texas, USA https://2022.ieee-sensorsconference.org/

10. 31. - 11. 04. 2022 Annual Conference on Magnetism and Magnetic Materials 
(MMM) Minneapolis, Minnesota, USA https://magnetism.org/

10. 31. - 11. 03. 2022 International Symposium on Antennas and Propagation 
(ISAP) Sydney, Australia  https://isap2022.org/

10. 31. - 11. 05. 2022 IEEE Nuclear Science Symposium and Medical Imaging 
Conference (NSS/MIC) Italy  https://www.ieee.org/oops.html

10. 31. - 11. 03. 2022 IEEE 63rd Annual Symposium on Foundations of Computer 
Science (FOCS) Denver, Colorado, USA https://focs2022.eecs.berkeley.edu/index.

html

10. 31. - 11. 04. 2022 18th International Conference on Network and Service 
Management (CNSM) Thessaloniki, Greece  http://www.cnsm-conf.org/2022/

〉〉2022년 11월

11. 01. - 11. 03. 2022 Connecting the Unconnected Summit (CTUS) Event Format: Virtual https://ctu.ieee.org/summit

11. 01. - 11. 02. 2022 International Visualization, Informatics and Technology 
Conference (IVIT) Event Format: Virtual

h t t p s : / / w w w. c a n v a . c o m / d e s i g n /
DAEvlIbKWoM/0SceN6xIAN1UgK_CIlcViA/
view?website=&utm_medium=CFP#1:home

11. 01. - 11. 04. 2022 IEEE Vehicle Power and Propulsion Conference (VPPC) Merced, California, USA https://events.vtsociety.org/vppc2022/

11. 01. - 11. 04. 2022 IEEE Ninth International Conference on Communications 
and Networking (ComNet) Hammamet, Tunisia  https://comnet.ieee.tn/

11. 01. - 11. 04. TENCON 2022 - 2022 IEEE Region 10 Conference (TENCON) Hong Kong, Hong Kong https://www.tencon2022.org/

11. 01. - 11. 05. 2022 3rd International Conference on Applied Electromagnetic 
Technology (AEMT) Mataram, Indonesia  https://aemt-geomagnetic.org/aemt/

11. 01. - 11. 02. 2022 Sustainability and Resilience Conference: Climate Change 
(SRC) Event Format: Virtual https://src.uob.edu.bh/

11. 02. - 11. 04. 2022 IEEE Workshop on Signal Processing Systems (SiPS) Rennes, France  http://sips2022.insa-rennes.fr/
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11. 02. - 11. 05. 2022 IEEE PES Innovative Smart Grid Technologies - Asia (ISGT 
Asia) Singapore, Singapore  https://ieee-isgt-asia.org/

11. 02. - 11. 05. 2022 IEEE 34th International Symposium on Computer 
Architecture and High Performance Computing (SBAC-PAD) Bordeaux, France  https://project.inria.fr/sbac2022/

11. 02. - 11. 05. 2022 International Symposium on Computer Architecture and 
High Performance Computing Workshops (SBAC-PADW) Bordeaux, France  https://project.inria.fr/sbac2022/

11. 02. - 11. 03. 
2022 IEEE 27th International Workshop on Computer Aided 
Modeling and Design of Communication Links and Networks 
(CAMAD)

Paris, France  https://camad2022.ieee-camad.org/

11. 03. - 11. 05. 2022 IEEE Women in Engineering (WIE) Forum USA East Providence, Rhode Island, USA https://site.ieee.org/wie-forum-usa-east/

11. 03. - 11. 05. 2022 IEEE International Workshop on Metrology for Agriculture 
and Forestry (MetroAgriFor) Perugia, Italy  https://www.metroagrifor.org/

11. 03. - 11. 04. 2022 17th International Workshop on Semantic and Social Media 
Adaptation & Personalization (SMAP) Event Format: Virtual https://hilab.di.ionio.gr/smap2022/

11. 03. - 11. 04. 2022 International Symposium on Accreditation of Engineering 
and Computing Education (ICACIT) Cusco, Peru  h t t p s : / / e a s y c h a i r . o r g /

cfp/2022ICACITSymposium

11. 03. - 11. 05. 2022 International Automatic Control Conference (CACS) Kaohsiung, Taiwan  https://cacs2022.nsysu.edu.tw/

11. 03. - 11. 05. 2022 IEEE International Conference on Communication, 
Networks and Satellite (COMNETSAT) Event Format: Virtual http://comnetsat.org/

11. 03. - 11. 05. 2022 International Conference on Fuzzy Theory and Its 
Applications (iFUZZY) Kaohsiung, Taiwan  https://ifuzzy2022.nsysu.edu.tw/

11. 04. - 11. 06. 2022 2nd International Conference on Computation, 
Communication and Engineering (ICCCE) Guangzhou, China  http://www.iccce.net/

11. 04. - 11. 06. 2022 IEEE Silchar Subsection Conference (SILCON) Silchar, India  https://www.ieeesilcon.in/

11. 04. - 11. 07. 2022 IEEE International Power Electronics and Application 
Conference and Exposition (PEAC) Guangzhou,Guangdong, China  http://www.peac-conf.org/

11. 04. - 11. 05. 2022 IEEE 7th International Conference on Information 
Technology and Digital Applications (ICITDA) Event Format: Virtual https://icitda.org/

11. 04. - 11. 06. 2022 IEEE 13th International Symposium on Parallel 
Architectures, Algorithms and Programming (PAAP) Event Format: Virtual http://www.paap2022.net/index.html

11. 05. - 11. 08. 2022 Asia Communications and Photonics Conference (ACP) Shenzhen, China  http://www.acp2022.org/index.html

11. 06. - 11. 09. 2022 IEEE Information Theory Workshop (ITW) Mumbai, India  https://itw2022.in/

11. 06. - 11. 09. 2022 IEEE Asian Solid-State Circuits Conference (A-SSCC) Taipei, Taiwan  http://www.a-sscc2022.org/

11. 06. - 11. 09. 2022 IEEE Internat ional  Symposium on Work load 
Characterization (IISWC) Austin, Texas, USA http://iiswc.org/

11. 06. - 11. 09. 2022 20th International Conference on Information Technology 
Based Higher Education and Training (ITHET) Antalya, Turkey  https://www.ithet.net/

11. 07. - 11. 09. 2022 IEEE 22nd International Conference on Bioinformatics and 
Bioengineering (BIBE) Taichung, Taiwan  https://bibe2022.asia.edu.tw/

11. 07. - 11. 08. 2022 IEEE Green Energy and Smart Systems Conference 
(IGESSC) Long Beach, California, USA https://site.ieee.org/clas-sysc/call-for-

papers/

11. 07. - 11. 10. 2022 Asia Pacific Signal and Information Processing Association 
Annual Summit and Conference (APSIPA ASC) Chiang Mai, Thailand https://www.apsipa2022.org/

11. 07. - 11. 09. 2022 IEEE 9th Workshop on Wide Bandgap Power Devices & 
Applications (WiPDA) Redondo Beach, California, USA https://wipda.org/

11. 08. - 11. 11.
2022 Rapid Product Development Association of South Africa - 
Robotics and Mechatronics - Pattern Recognition Association of 
South Africa (RAPDASA-RobMech-PRASA)

Stellenbosch, South Africa https://site.rapdasa.org/
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11. 08. - 11. 09. 2022 IEEE Electrical Energy Storage Application and 
Technologies Conference (EESAT) Austin, Texas, USA https://cmte.ieee.org/pes-eesat/

11. 08. - 11. 10.
2022 11th IFIP International Conference on Performance 
Evaluation and Modeling in Wireless and Wired Networks 
(PEMWN)

Rome, Italy  https://sites.google.com/view/pemwn2022/
home

11. 09. - 11. 11. 2022 International EOS/ESD Symposium on Design and System 
(IEDS) Chengdu, China  https://www.esda.org/events/

11. 09. - 11. 11. 2022 IEEE CPMT Symposium Japan (ICSJ) Kyoto, Japan  http://www.ieee-csj.org/

11. 09. - 11. 11. 2022 IEEE International Autumn Meeting on Power, Electronics 
and Computing (ROPEC) Ixtapa, Mexico  https://ropec.org/

11. 09. - 11. 12. 2022  IEEE  40 th  Cen t ra l  Amer ica  and  Panama 
Convention(CONCAPAN) Panama, Panama  https://attend.ieee.org/concapan-2022/

11. 10. - 11. 13. 2022 IEEE/ACM International Conference on Advances in Social 
Networks Analysis and Mining (ASONAM) Event Format: Virtual https://asonam.cpsc.ucalgary.ca/2022/

11. 10. - 11. 12. 2022 IEEE International Symposium on Technology and Society 
(ISTAS) Hong Kong, Hong Kong

h t tps : / / t echno logyandsoc ie ty.o rg /
announcing-istas22-will-be-held-november-
10-12-2022-in-hong-kong/

11. 10. - 11. 12. 2022 Sixth International Conference on I-SMAC (IoT in Social, 
Mobile, Analytics and Cloud) (I-SMAC) Event Format: Virtual https://i-smac.org/ismac2022/

11. 10. - 11. 11. 2022 6th International Conference on Information Technology 
(InCIT) Nonthaburi, Thailand  https://citt.or.th/incit2022/

11. 10. - 11. 11. 2022 Internat ional  Symposium on Electronics and 
Telecommunications (ISETC) Timisoara, Romania  https://conference.etc.upt.ro/isetc2022/

11. 10. 2022 International Conference on Information Technology 
Research and Innovation (ICITRI) Event Format: Virtual https://icitri.nusamandiri.ac.id/

11. 10. - 11. 13. 2022 14th Biomedical Engineering International Conference 
(BMEiCON) Songkhla, Thailand  http://www.bmeicon.org/bmeicon2022/

index.php

11. 10. - 11. 12. 2022 International Conference of Science and Information 
Technology in Smart Administration (ICSINTESA) Denpasar, Bali, Indonesia https://icsintesa.universitasmulia.ac.id/

11. 10. - 11. 12. 2022 International Conference on Smart Systems and Power 
Management (IC2SPM) Beirut, Lebanon  http://lreee.org/ic2spm/

11. 11. - 11. 12. 
2022 2nd Odisha International Conference on Electrical Power 
Engineering, Communication and Computing Technology 
(ODICON)

Bhubaneswar, India  http://www.odicon2022.in/

11. 11. - 11. 13. 2022 IEEE International Performance, Computing, and 
Communications Conference (IPCCC) Austin, Texas, USA https://www.ipccc.org/

11. 11. - 11. 12. 2022 3rd International Conference on Issues and Challenges in 
Intelligent Computing Techniques (ICICT) Ghaziabad, India  https://www.kiet.edu/icict2022/

11. 11. - 11. 12. 2022 International Interdisciplinary Conference on Mathematics, 
Engineering and Science (MESIICON) Event Format: Virtual http://www.ieee-icct.org/index.html

11. 11. - 11. 12. 2022 7th National Scientific Conference on Applying New 
Technology in Green Buildings (ATiGB) Da Nang, Vietnam http://atigb2022.ute.udn.vn/EN/default.aspx

11. 11. - 11. 13. 2022 Asia Power and Electrical Technology Conference (APET) Shanghai, China  http://www.apet.net/

11. 12. - 11. 15. 2022 14th Seminar on Power Electronics and Control (SEPOC) Event Format: Virtual https://sepoc.com.br/

11. 12. - 11. 13. 2022 14th International Conference on Mathematics, Actuarial 
Science, Computer Science and Statistics (MACS) Karachi, Pakistan  https://macs.iobm.edu.pk/

11. 13. - 11. 18. 2022 9th International Conference on Condition Monitoring and 
Diagnosis (CMD) Kitakyushu, Japan  http://www2.iee.or.jp/~cmd2022/

11. 13. - 11. 15. 
2022 IEEE MTT-S International Microwave Workshop Series on 
Advanced Materials and Processes for RF and THz Applications 
(IMWS-AMP)

Guangzhou, China  http://www.em-conf.com/imws-amp2022/
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11. 13. - 11. 18. 2022 First Combined International Workshop on Interactive 
Urgent Supercomputing (CIW-IUS) Dallas, Texas, USA https://www.interactivehpc.com/

11. 13. - 11. 18. 2022 IEEE/ACM Workshop on Latest Advances in Scalable 
Algorithms for Large-Scale Heterogeneous Systems (ScalAH) Dallas, Texas, USA https://www.csm.ornl.gov/srt/conferences/

Scala/2022/

11. 13. - 11. 18. 2022 IEEE/ACM International Workshop on Heterogeneous High-
performance Reconfigurable Computing (H2RC) Dallas, Texas, USA https://h2rc.cse.sc.edu/

11. 13. - 11. 18. 2022 IEEE/ACM International Workshop on Exascale MPI 
(ExaMPI) Dallas, Texas, USA h t t p s : / / s i t e s . g o o g l e . c o m / s i t e /

workshopexampi/

11. 13. - 11. 17. 2022 IEEE Photonics Conference (IPC) Vancouver, British Columbia, Canada https://ieee-ipc.org/

11. 13. - 11. 18. SC22: International Conference for High Performance 
Computing, Networking, Storage and Analysis Dallas, Texas, USA https://sc22.supercomputing.org/

11. 13. - 11. 18. 2022 IEEE/ACM Redefining Scalabil i ty for Diversely 
Heterogeneous Architectures Workshop (RSDHA) Dallas, Texas, USA https://sc22.supercomputing.org/

11. 13. - 11. 18. 2022 IEEE/ACM 7th International Workshop on Extreme Scale 
Programming Models and Middleware (ESPM2) Dallas, Texas, USA http://nowlab.cse.ohio-state.edu/espm2/

11. 13. - 11. 18. 2022 IEEE/ACM International Workshop on Innovating the 
Network for Data-Intensive Science (INDIS) Dallas, Texas, USA ht tps: / /sc inet .supercomput ing.org/

community/indis/

11. 13. - 11. 18. 2022 IEEE/ACM International Workshop on Hierarchical 
Parallelism for Exascale Computing (HiPar) Dallas, Texas, USA https://www.hipar.net/

11. 13. - 11. 18. 2022 4th Annual Workshop on Extreme-scale Experiment-in-the-
Loop Computing (XLOOP) Dallas, Texas, USA https://wordpress.cels.anl.gov/xloop-2022/

11. 13. - 11. 18. 2022 IEEE/ACM Third International Symposium on Checkpointing 
for Supercomputing (SuperCheck) Dallas, Texas, USA https://supercheck.lbl.gov/

11. 13. - 11. 18. 2022 IEEE/ACM International Workshop on Interoperability of 
Supercomputing and Cloud Technologies (SuperCompCloud) Dallas, Texas, USA

h t t p s : / / s i t e s . g o o g l e . c o m / v i e w /
s u p e r c o m p c l o u d / s c 2 2 - 6 t h -
supercompcloud-workshop?authuser=0#h.
ebs9i3z1ima0

11. 13. - 11. 18. 2022 IEEE/ACM Workshop on Irregular Applications: 
Architectures and Algorithms (IA3) Dallas, Texas, USA https://hpc.pnl.gov//IA3/

11. 13. - 11. 18. 2022 IEEE/ACM Workshop on Memory Centric High Performance 
Computing (MCHPC) Dallas, Texas, USA https://sc22.supercomputing.org/

11. 13. 2022 IEEE/ACM Third International Workshop on Quantum 
Computing Software (QCS) Dallas, Texas, USA https://sc21.supercomputing.org/

11. 14. - 11. 16. 
2022 IEEE International Conference on Cybernetics and 
Intelligent Systems (CIS) and IEEE Conference on Robotics, 
Automation and Mechatronics (RAM)

Event Format: Virtual http://www.cis-ram.org/2022/

11. 14. - 11. 15. 2022 IEEE International Symposium on Technologies for 
Homeland Security (HST) Event Format: Virtual https://ieee-hst.org/

11. 14. - 11. 17. 2022 IEEE Conference on Antenna Measurements and 
Applications (CAMA) Guangzhou, China  https://www.2022ieeecama.com/

11. 14. - 11. 16. 2022 IEEE 6th International Symposium on Telecommunication 
Technologies (ISTT) Johor Bahru, Malaysia https://istt2022.mycomvt.info/

11. 14. - 11. 16. 2022 IEEE International Conference on Computing (ICOCO) Kota Kinabalu, Malaysia https://ieeecomputer.my/icoco2022/

11. 14. - 11. 16. 2022 IEEE Conference on Software-Defined Networking and 
Network Function Virtualization (NFV-SDN) Phoenix, Arizona, USA https://nfvsdn2022.ieee-nfvsdn.org/

11. 14.
2022 IEEE/ACM 4th International Workshop on Containers and 
New Orchestration Paradigms for Isolated Environments in HPC 
(CANOPIE-HPC)

Dallas, Texas, USA https://www.canopie-hpc.org/

11. 15. - 11. 17. 2022 IEEE 4th International Conference on BioInspired 
Processing (BIP) Cartago, Costa Rica https://www.bipconference.org/

11. 15. - 11. 16. 2022 30th Telecommunications Forum (TELFOR) Belgrade, Serbia  https://www.telfor.rs/
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11. 15. - 11. 17. 2022 3rd International Conference on Computation, Automation 
and Knowledge Management (ICCAKM) Dubai, United Arab Emirates http://amity.edu/iccakm2022/

11. 16. - 11. 17. 2022 Third International Conference on Latest trends in Electrical 
Engineering and Computing Technologies (INTELLECT) Karachi, Pakistan  https://intellect.kiet.edu.pk/

11. 16. - 11. 18. 2022 International Conference on Electrical, Computer, 
Communications and Mechatronics Engineering (ICECCME) Maldives, Maldives  http://www.iceccme.com/

11. 16. - 11. 19. 2022 IEEE ANDESCON Barranquilla, Colombia  https://attend.ieee.org/andescon/

11. 16. - 11. 17. 2022 International Conference on Cyber Warfare and Security 
(ICCWS) Islamabad, Pakistan  https://www.nccs.pk/conference/ICCWS-

2022-home

11. 16. - 11. 18. 2022 37th Conference on Design of Circuits and Integrated 
Circuits (DCIS) Pamplona, Spain  http://www.unavarra.es/dcis2022

11. 16. - 11. 17. 2022 International Conference on Informatics, Multimedia, Cyber 
and Information System (ICIMCIS) Event Format: Virtual https://2022.icimcis.org/

11. 17. - 11. 19. 2022 6th International Conference on Measurement 
Instrumentation and Electronics (ICMIE) Hangzhou, China  http://www.icmie.org/index.html

11. 17. - 11. 18. 2022 E-Health and Bioengineering Conference (EHB) Iasi, Romania  http://www.ehbconference.ro/Home.aspx

11. 17. - 11. 19. 2022 IEEE/ACM Conference on Connected Health: Applications, 
Systems and Engineering Technologies (CHASE) Washington, District of Columbia, USA ht tps : / /con fe rences .computer.o rg /

chase2022/

11. 18. - 11. 19. 2022 3rd International Conference on Computing, Analytics and 
Networks (ICAN) Rajpura, Punjab, India https://www.chitkara.edu.in/cse-can/

11. 18. - 11. 20. 2022 5th International Conference on Power and Energy 
Applications (ICPEA) Guangzhou, China  http://www.icpea.org/

11. 18. - 11. 20. 2022 7th International Conference on Communication, Image 
and Signal Processing (CCISP) Chengdu, China  https://www.ccisp.org/

11. 18. - 11. 20. 2022 IEEE 5th International Conference on Automation, 
Electronics and Electrical Engineering (AUTEEE) Shenyang, China  http://www.auteee.org/

11. 18. - 11. 20. 2022 7th International Conference on Robotics and Automation 
Engineering (ICRAE) Singapore  http://www.icrae.org/

11. 18. - 11. 19. 2022 International Conference on Emerging Trends in 
Engineering and Medical Sciences (ICETEMS) Event Format: Virtual http://www.ycce.edu/icetems/index.php

11. 18. - 11. 21. 2022 25th International Conference on Mechatronics Technology 
(ICMT) Kaohsiung, Taiwan  http://icmt2022.nkust.edu.tw/

11. 18. - 11. 20. 2022 5th World Conference on Mechanical Engineering and 
Intelligent Manufacturing (WCMEIM) Ma'anshan, China  http://wcmeim.org/

11. 19. - 11. 20. 2022 International Conference on Advancements in Smart, 
Secure and Intelligent Computing (ASSIC) Bhubaneswar, India  http://assic.info/

11. 20. - 11. 23. 2022 IEEE PES 14th Asia-Pacific Power and Energy Engineering 
Conference (APPEEC) Melbourne, Australia  https://ieee-appeec.org/

11. 20. - 11. 21. 2022 International Conference on Innovation and Intelligence for 
Informatics, Computing, and Technologies (3ICT) Sakheer, Bahrain  http://iiict.uob.edu.bh/3ict22/

11. 20. - 11. 21. 2022 IEEE North Karnataka Subsection Flagship International 
Conference (NKCon) Vijaypur, India  https://www.ieeenkcon.org/

11. 21. - 11. 24. 2022 11th International Conference on Control, Automation and 
Information Sciences (ICCAIS) Hanoi, Vietnam  http://iccais2022.org/

11. 21. - 11. 24. 2022 IEEE 31st Asian Test Symposium (ATS) Taichung City, Taiwan https://ats2022.ee.nthu.edu.tw/

11. 22. - 11. 24.
2022 4th International Conference on Emerging Trends in 
Electrical, Electronic and Communications Engineering 
(ELECOM)

Mauritius  https://www.elecom2022.com/

11. 22. - 11. 23. 2022 IEEE Creative Communication and Innovative Technology 
(ICCIT) Event Format: Virtual https://iccit-conference.org/
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11. 22. - 11. 23. 2022 F i rs t  In ternat ional  Conference on Computer 
Communications and Intelligent Systems (I3CIS) Jijel, Algeria  http://i3cis.org/index.html

11. 22. - 11. 23. 2022 1st International Conference on Software Engineering and 
Information Technology (ICoSEIT) Event Format: Virtual https://icoseit.org/

11. 23. - 11. 24. 2022  In te r na t iona l  Con fe rence  Eng ineer ing  and 
Telecommunication (En&T) Dolgoprudny, Russia  http://2022.en-t.info/pages/home

11. 23. - 11. 25. 2022 32nd International Telecommunication Networks and 
Applications Conference (ITNAC) Wellington, New Zealand https://itnac.org.au/

11. 23. - 11. 25. 2022 20th International Conference on ICT and Knowledge 
Engineering (ICT&KE) Bangkok, Thailand  https://www.ict-ke.org/

11. 23. - 11. 25. 2022 6th International Conference on System Reliability and 
Safety (ICSRS) Venice, Italy  http://www.icsrs.org/index.html

11. 23. - 11. 25. 2022 IEEE Latin American Conference on Computational 
Intelligence (LA-CCI) Montevideo, Uruguay  http://fbln.me/lacci/

11. 24. - 11. 26. 2022 7th International Conference on Intelligent Informatics and 
Biomedical Sciences (ICIIBMS) Event Format: Virtual http://www.iciibms.org/

11. 24. - 11. 26. 2022 2nd International Conference on Social Sciences and 
Intelligence Management (SSIM) Taichung, Taiwan  http://www.ssim.asia/

11. 24. - 11. 25. 2022 Australian & New Zealand Control Conference (ANZCC) Event Format: Virtual https://anzcc.org.au/ANZCC2022/

11. 24. - 11. 26. 2022 International Conference on Augmented Intelligence and 
Sustainable Systems (ICAISS) Trichy, India  http://www.icaiss.in/

11. 24. - 11. 26. 2022 IEEE International Conference on Internet of Things and 
Intelligence Systems (IoTaIS) BALI, Indonesia  http://iotais.org/

11. 24. - 11. 26. 2022 IEEE 19th India Council International Conference 
(INDICON) Kochi, India  http://indicon2022.org/

11. 25. - 11. 27. 2022 International Conference on Futuristic Technologies 
(INCOFT) Belgaum, India  https://incoft.org/

11. 25. - 11. 27. 2022 5th International Conference on Mechatronics, Robotics 
and Automation (ICMRA) Wuhan, China  http://www.icmra.org/

11. 25. - 11. 27. 2022 International Conference on Environmental Science and 
Green Energy (ICESGE) Event Format: Virtual https://www.icesge.net/

11. 25. - 11. 27. 2022 IEEE 10th Power India International Conference (PIICON) New Delhi, India https://piicon2022.com/

11. 26. 2022 4th International Conference on Electrical, Control and 
Instrumentation Engineering (ICECIE) KualaLumpur, Malaysia  http://2022.icecie.com/

11. 26. - 11. 27. 2022 IEEE International Conference of Electron Devices Society 
Kolkata Chapter (EDKCON) Kolkata, India  https://r10.ieee.org/kolkata-eds/2022-ieee-

edkcon/

11. 27. - 12. 01. 2022 22nd International Conference on Control, Automation and 
Systems (ICCAS) Event Format: Virtual http://2022.iccas.org/

11. 28. - 11. 30. 2022 IEEE-RAS 21st International Conference on Humanoid 
Robots (Humanoids) Ginowan, Japan  https://www.humanoids2022.org/

11. 28. - 12. 01. 2022 IEEE 27th Pacific Rim International Symposium on 
Dependable Computing (PRDC) Event Format: Virtual http://prdc.dependability.org/PRDC2022/

11. 28. - 12. 02. MILCOM 2022 - 2022 IEEE Military Communications Conference 
(MILCOM) Rockville, Maryland, USA https://milcom2022.milcom.org/

11. 28. - 12. 01. 2022 9th International Workshop on Tracking, Telemetry and 
Command Systems for Space Applications (TTC) Noordwijk, Netherlands  https://atpi.eventsair.com/ttc-2022

11. 28. - 11. 30. 2022 IEEE International Conference on Agents (ICA) Adelaide, Australia  ht tps:/ /zhcaonctu.wixsi te.com/ieee-
ica-2022

11. 29. - 12. 02.
2022 Joint 12th International Conference on Soft Computing 
and Intelligent Systems and 23rd International Symposium on 
Advanced Intelligent Systems (SCIS&ISIS)

Ise, Japan  http://scis.j-soft.org/2022/
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11. 29. - 12. 02. 2022 18th IEEE International Conference on Advanced Video 
and Signal Based Surveillance (AVSS) Madrid, Spain  http://atvs.ii.uam.es/avss2022/

11. 29. - 12. 01. 2022 International Conference on Smart Applications, 
Communications and Networking (SmartNets) Palapye, Botswana  https://smartnets.ieee.tn/

11. 29. - 12. 02. 2022 Asia-Pacific Microwave Conference (APMC) Yokohama, Japan  http://apmc2022.org/

11. 29. - 11. 30. 2022 17th International Conference on Emerging Technologies 
(ICET) Swabi, Pakistan  http://icet.org.pk/2022/

11. 29. - 11. 30. 2022 5th International Symposium on Informatics and its 
Applications (ISIA) M'sila, Algeria  http://www.univ-msila.dz/ISIA22/

11. 29. - 11. 30. 2022 12th International Electric Drives Production Conference 
(EDPC) Regensburg, Germany  https://www.edpc.eu/

11. 30. - 12. 03. 2022 IEEE International Conference on Data Mining (ICDM) Orlando, Florida, USA https://icdm22.cse.usf.edu/

11. 30. - 12. 01. 2022 IEEE International Conference on Knowledge Graph (ICKG) Event Format: Virtual https://ickg2022.zhonghuapu.com/

11. 30. - 12. 02. 2022 IEEE Latin-American Conference on Communications 
(LATINCOM) Rio de Janeiro, Brazil https://latincom2022.ieee-latincom.org/

〉〉2022년 12월

12. 01. - 12. 02. 2022 IEEE 3rd International Conference on Electronics, Control, 
Optimization and Computer Science (ICECOCS) Fez, Morocco  https://www.amirs.ma/icecocs2022/

12. 01. - 12. 03. 2022 6th Internat ional  Conference on Electronics, 
Communication and Aerospace Technology (ICECA) Coimbatore, India  http://icoeca.org/2022/

12. 01. - 12. 02. 2022 IFAC Workshop on Cyber-Physical Human Systems (CPHS) Houston, Texas, USA https://www.cphs2022.org/

12. 01. - 12. 02. 2022 6th SLAAI International Conference on Artificial Intelligence 
(SLAAI-ICAI) Event Format: Virtual https://slaai.lk/icai/2022/

12. 01. - 12. 03. 2022 IEEE 7th International Conference on Recent Advances and 
Innovations in Engineering (ICRAIE) MANGALORE, India  https://icraie.nitk.ac.in/

12. 01. - 12. 03. 2022 5th International Conference on Computational Intelligence 
and Networks (CINE) Bhubaneswar, India  https://www.cineconf.org/

12. 01. - 12. 03. 2022 8th International Conference on Signal Processing and 
Communication (ICSC) Event Format: Virtual http://www.jiit.ac.in/jiit/ICSC/

12. 01. - 12. 03. 2022 IEEE International Conference for Women in Innovation, 
Technology & Entrepreneurship (ICWITE) Bangalore, India  http://icwite.ieeebangalore.org/

12. 01. - 12. 04.
2022 IEEE 14th International Conference on Humanoid, 
Nanotechnology, Information Technology, Communication and 
Control, Environment, and Management (HNICEM)

Boracay Island, Philippines https://www.hnicem.org/

12. 02. - 12. 04. 2022 Global Congress on Electrical Engineering (GC-ElecEng) Valencia, Spain  https://mosharaka.net/?Area=Conferences
&Page=CongSite&Cong=39

12. 02. - 12. 04. 2022 International Conference on Emerging Trends in Electrical, 
Control, and Telecommunication Engineering (ETECTE) Lahore, Pakistan  http://etecte.uol.edu.pk/

12. 02. - 12. 03. 2022 5th International Conference on Advances in Science and 
Technology (ICAST) Mumbai, India  https://sites.google.com/somaiya.edu/ieee-

icast-2022/home

12. 02. - 12. 04. 2022 IEEE 16th International Conference on Anti-counterfeiting, 
Security, and Identification (ASID) Xiamen, China  https://asid.xmu.edu.cn/

12. 02. - 12. 03. 2022 IEEE 1st International Conference on Data, Decision and 
Systems (ICDDS) Bangalore, India  http://icdds.org/

12. 02. - 12. 05. 2022 IEEE East-West Design & Test Symposium (EWDTS) Event Format: Virtual https://conf.ewdtest.com/

12. 02. - 12. 04. 2022 14th International Conference on Software, Knowledge, 
Information Management and Applications (SKIMA) Phnom Penh, Cambodia http://skimanetwork.org/
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12. 03 2022 IEEE Signal Processing in Medicine and Biology 
Symposium (SPMB) Event Format: Virtual https://www.ieeespmb.org/2022/

12. 03. - 12. 04. 2022 IEEE 2nd International Conference on Mobile Networks and 
Wireless Communications (ICMNWC) Tumkur, Karnataka, India http://icmnwc.com/index.php

12. 03. - 12. 05. 2022 International Conference on Intelligent Technology, System 
and Service for Internet of Everything (ITSS-IoE) Hadhramaut, Yemen  https://ritechs.org/conferences/ITSS-

IoE2022

12. 04. - 12. 08. GLOBECOM 2022 - 2022 IEEE Global Communications 
Conference Rio de Janeiro, Brazil https://globecom2022.ieee-globecom.org/

12. 04. - 12. 07. 2022 IEEE Symposium Series on Computational Intelligence 
(SSCI) Singapore, Singapore  https://ieeessci2022.org/

12. 04. - 12. 07. 2022 IEEE Sustainable Power and Energy Conference (iSPEC) Perth, Australia  https://attend.ieee.org/ispec-2022/

12. 04. - 12. 07. 2022 IEEE International Conference on Teaching, Assessment 
and Learning for Engineering (TALE) Hung Hom, Hong Kong https://www.tale2022.org/

12. 04. - 12. 06. 2022 14th International Conference on Computational 
Intelligence and Communication Networks (CICN) Al-Khobar, Saudi Arabia http://cicn.in/

12. 04. - 12. 08. 2022 IEEE Globecom Workshops (GC Wkshps) Rio de Janeiro, Brazil https://globecom2022.ieee-globecom.org/

12. 04. - 12. 07. 2022 International Conference on Microelectronics (ICM) Casablanca, Morocco  https://ieeeicm2022.org/

12. 05. - 12. 09. 2022 IEEE Micro- and Nanoengineering in Medicine Conference 
(MNMC) Kapolei, Hawaii, USA https://ieeeembsconf.wpengine.com/

12. 05. - 12. 06. 2022 IEEE International Conference on Power and Energy 
(PECon) Langkawi, Kedah, Malaysia https://attend.ieee.org/pecon-2022/

12. 05. - 12. 08. 2022 IEEE/ACM Symposium on Edge Computing (SEC) Seattle, Washington, USA https://acm-ieee-sec.org/

12. 05. - 12. 08. 2022 IEEE Real-Time Systems Symposium (RTSS) Houston, Texas, USA http://2021.rtss.org/

12. 05. - 12. 08. 2022 IEEE International Conference on Smart Data Services 
(SMDS) Barcelona, Spain  https://conferences.computer.org/services/ 

2022/

12. 05. - 12. 07. 2022 IEEE Eighth International Conference on Multimedia Big 
Data (BigMM) Naples, Italy  https://www.bigmm.org/

12. 05. - 12. 07. 2022 IEEE International Symposium on Multimedia (ISM) Italy  https://www.ieee-ism.org/

12. 05. - 12. 07. 2022 Sixth IEEE International Conference on Robotic Computing 
(IRC) Italy  https://www.ieee-irc.org/

12. 05. - 12. 09. 2022 IEEE International Conference on Robotics and 
Biomimetics (ROBIO) Jinghong, China  http://robio2022.org/

12. 05. - 12. 07. 2022 IEEE 5th International Conference on Image Processing 
Applications and Systems (IPAS) Genova, Italy  https://ipas.ieee.tn/

12. 05. - 12. 09. 2022 International Conference on Field-Programmable 
Technology (ICFPT) Hong Kong  https://fpt22.hkust.edu.hk/

12. 05. - 12. 06. 2022 IEEE 9th International Conference on Underwater System 
Technology: Theory and Applications (USYS) Kuala Lumpur, Malaysia http://oes.ieeemy.org/

12. 05. - 12. 08. 2022 IEEE/ACS 19th International Conference on Computer 
Systems and Applications (AICCSA) Abu Dhabi, United Arab Emirates https://www.aiccsa.net/AICCSA2022/

12. 05. - 12. 09. 2022 IEEE 22nd International Conference on Software Quality, 
Reliability and Security (QRS) Guangzhou, China  https://qrs22.techconf.org/

12. 05. - 12. 09. 2022 IEEE 22nd International Conference on Software Quality, 
Reliability, and Security Companion (QRS-C) Guangzhou, China  https://qrs22.techconf.org/

12. 06. - 12. 09. 2022 IEEE 61st Conference on Decision and Control (CDC) Cancun, Mexico  https://cdc2022.ieeecss.org/
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12. 06. - 12. 09. 2022 IEEE 6th Southern Power Electronics Conference (SPEC) Nadi, Fiji  https://alloracucina.com.au/

12. 06. - 12. 09. 2022 IEEE International Conference on Bioinformatics and 
Biomedicine (BIBM) Las Vegas, Nevada, USA https://ieeebibm.org/BIBM2022/

12. 07. - 12. 09. 2022 IEEE-EMBS Conference on Biomedical Engineering and 
Sciences (IECBES) Kuala Lumpur, Malaysia https://www.iecbes.org/

12. 07. - 12. 09.
2022 IEEE/ACIS 23rd International Conference on Software 
Engineering, Artificial Intelligence, Networking and Parallel/
Distributed Computing (SNPD)

Taichung, Taiwan  https://acisinternational.org/conferences/
snpd-2022/

12. 07. - 12. 10. 2022 IEEE International Conference on Industrial Engineering 
and Engineering Management (IEEM) Kuala Lumpur, Malaysia https://www.ieem.org/public.asp?page= 

index.asp

12. 07. - 12. 09. 2022 20th International Conference on Mechatronics - 
Mechatronika (ME) Pilsen, Czech Republic https://mechatronika.fel.cvut.cz/

12. 07. - 12. 09. 2022 International Conference on Emerging Technologies in 
Electronics, Computing and Communication (ICETECC) Jamshoro, Sindh, Pakistan https://icetecc.muet.edu.pk/

12. 07. - 12. 09. 2022 TRON Symposium (TRONSHOW) Tokyo, Japan  https://tronshow.org/index-e.html

12. 07. - 12. 08. 2022 5th International Conference on Signal Processing and 
Information Security (ICSPIS) Dubai, United Arab Emirates https://icspis.com/

12. 07. - 12. 09. 2022 Picture Coding Symposium (PCS) San Jose, California, USA https://2022.picturecodingsymposium.org/

12. 07. - 12. 08. 2022 International Conference on Cyber Warfare and Security 
(ICCWS) Islamabad, Pakistan  https://www.nccs.pk/conference/ICCWS-

2022-home

12. 07. - 12. 09. 2022 ITU Kaleidoscope: Extended reality − How to boost quality 
of experience and interoperability (ITU K) Accra, Ghana  https://www.itu.int/en/ITU-T/academia/

kaleidoscope/2022/Pages/default.aspx

12. 08. - 12. 10. 2022 IEEE 50th Semiconductor Interface Specialists Conference 
(SISC) San Diego, California, USA https://www.ieeesisc.org/

12. 08. - 12. 09. 2022 Datacom School and Conference Event Format: Virtual https://datacomsc.com/

12. 08. - 12. 09. 2022 International Conference on Power, Energy, Control and 
Transmission Systems (ICPECTS) Chennai, India  https://icpects2022.com/

12. 08. - 12. 09. 2022 5th International Seminar on Research of Information 
Technology and Intelligent Systems (ISRITI) Event Format: Virtual https://isriti.utdi.ac.id/

12. 08. - 12. 10. 2022 IEEE 21st International Conference on Cognitive Informatics 
& Cognitive Computing (ICCI*CC) Toronto, Ontario, Canada https://easychair.org/conferences/ ?conf= 

ieeeiccicc22

12. 09. - 12. 10. 2022 4th International Conference on Artificial Intelligence and 
Speech Technology (AIST) Delhi, India  https://www.aist2022.com/

12. 09. - 12. 10. 2022 11th International Conference on System Modeling & 
Advancement in Research Trends (SMART) Moradabad, India  http://www.smart2022.tmu.ac.in/

12. 09. - 12. 10.
2022 IEEE 3rd International Conference on Technology, 
Engineering, Management for Societal impact using Marketing, 
Entrepreneurship and Talent (TEMSMET)

Mysuru, India  https://www.temsmetvviet.com/

12. 09. - 12. 11. 2022 2nd International Conference on Robotics, Automation and 
Artificial Intelligence (RAAI) Singapore, Singapore  http://www.raai.net/index.html

12. 09. - 12. 11. 2022 IEEE 4th International Conference on Architecture, 
Construction, Environment and Hydraulics (ICACEH) Taichung, Taiwan  http://www.icaceh.asia/

12. 09. - 12. 11. 2022 7th International Conference on Mechanical Engineering 
and Robotics Research (ICMERR) Krakow, Poland  http://www.icmerr.com/

12. 09. - 12. 12. 2022 IEEE 8th International Conference on Computer and 
Communications (ICCC) Chengdu, China  http://www.iccc.org/
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12. 09. - 12. 10. 2022 IEEE Asia Pacific Conference on Wireless and Mobile 
(APWiMob) Bandung, Indonesia  https://apwimobconf.org/

12. 09. - 12. 11. 2022 International Conference on High Performance Big Data 
and Intelligent Systems (HDIS) Tianjin, China  https://www.hdis.world/

12. 10. - 12. 11. 2022 Smart Technologies, Communication and Robotics (STCR) Event Format: Virtual https://www.bitsathy.ac.in/events/STCR-
2022/

12. 10. - 12. 11. 2022 IEEE Calcutta Conference (CALCON) Kolkata, India  h t tps : / / ewh . i eee .o rg / r10 /ca lcu t ta /
calcon2022/index.html

12. 10. - 12. 12. 2022 8th International Conference on Systems and Informatics 
(ICSAI) Kunming, China  http://icsai.sei.ynu.edu.cn/

12. 11. - 12. 12. 2022 IEEE Conference on Telecommunications, Optics and 
Computer Science (TOCS) Event Format: Virtual http://www.ictocs.com/

12. 11. - 12. 14. 2022 IEEE International Conference on Emerging Electronics 
(ICEE) Bangalore, India  https://ieee-icee.org/

12. 12. - 12. 15. 2022 21st IEEE International Conference on Machine Learning 
and Applications (ICMLA) Nassau, Bahamas  https://icmla-conference.org/icmla22/

12. 12. - 12. 16. 2022 IEEE Microwaves, Antennas, and Propagation Conference 
(MAPCON) Bangalore, India  https://www.ieeemapcon.org/

12. 12. - 12. 13. 2022 International Symposium on Semiconductor Manufacturing 
(ISSM) Tokyo, Japan  http://www.semiconportal.com/issm/

12. 12. - 12. 14. 2022 5th International Conference on Advanced Communication 
Technologies and Networking (CommNet) Marrakech, Morocco  http://www.commnet-conf.org/

12. 12. - 12. 15. 2022 International Conference on Maintenance and Intelligent 
Asset Management (ICMIAM) Anand, India  https://irma.ac.in/conference/icmiam-2022/

overview

12. 12. - 12. 14. 2022 IEEE International Conference on Artificial Intelligence and 
Virtual Reality (AIVR) Event Format: Virtual https://aivr.science.uu.nl/

12. 12. - 12. 14. 2022 Saudi Arabia Smart Grid (SASG) Riyadh, Saudi Arabia https://saudi-sg.com/e/

12. 12. - 12. 13. 2022 International Conference on Frontiers of Information 
Technology (FIT) Islamabad, Pakistan  https://fit.edu.pk/

12. 12. - 12. 16. 2022 Conference on Precision Electromagnetic Measurements 
(CPEM 2022) Wellington, New Zealand https://www.cpem2022.nz/

12. 12. - 12. 14. 2022 IEEE Electrical Design of Advanced Packaging and 
Systems (EDAPS) Event Format: Virtual http://edaps.org/

12. 13. - 12. 16. 2022 IEEE International Conference on Cloud Computing 
Technology and Science (CloudCom) Bangkok, Thailand  https://www.2022.cloudcom.org/

12. 13. - 12. 15. 2022 23rd International Middle East Power Systems Conference 
(MEPCON) Cairo, Egypt  http://mepcon.edu.eg/

12. 13. - 12. 15. 2022 International Conference on Automation, Computing and 
Renewable Systems (ICACRS) Pudukkottai, India  http://www.icacrs.com/

12. 13. - 12. 15. 2022 13th International Renewable Energy Congress (IREC) Hammamet, Tunisia  https://irec-conference.com/

12. 13. - 12. 16.
2022 21st Internat ional  Conference on Micro and 
Nanotechnology for Power Generation and Energy Conversion 
Applications (PowerMEMS)

Salt Lake City, Utah, USA https://www.powermems.org/

12. 13. - 12. 16. 2022 IEEE International Conference on Visual Communications 
and Image Processing (VCIP) Suzhou, China  http://vcip2022.org/

12. 14. - 12. 17. 2022 IEEE International Conference on Power Electronics, Drives 
and Energy Systems (PEDES) Jaipur, India  https://pedes2022.com/

12. 14. - 12. 16. 2022 IEEE 2nd International Conference on Intelligent Reality 
(ICIR) Event Format: Virtual https://icir.ieee.org/

12. 14. - 12. 16. 2022 IEEE 28th International Conference on Parallel and 
Distributed Systems (ICPADS) Nanjing, China  http://ieee-icpads.net/2022/
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12. 14. - 12. 16. 2022 3rd International Conference on Innovations in Computer 
Science & Software Engineering (ICONICS) Karachi, Pakistan  http://www.nediconics.com/

12. 14. - 12. 16. 2022 18th International Conference on Mobility, Sensing and 
Networking (MSN) Guangzhou, China  https://ieee-msn.org/2022/

12. 14. - 12. 16. 2022 Asian Hardware Oriented Security and Trust Symposium 
(AsianHOST) Singapore, Singapore  http://asianhost.org/2022/

12. 14. - 12. 17. 2022 IEEE 8th International Conference on Collaboration and 
Internet Computing (CIC) Event Format: Virtual https://www.sis.pitt.edu/lersais/conference/

cic/2022/

12. 14. - 12. 17. 2022 IEEE 4th International Conference on Cognitive Machine 
Intelligence (CogMI) Event Format: Virtual http://www.sis.pitt.edu/lersais/conference/

cogmi/2022/

12. 14. - 12. 17. 2022 IEEE 4th International Conference on Trust, Privacy and 
Security in Intelligent Systems, and Applications (TPS-ISA) Event Format: Virtual http://www.sis.pitt.edu/lersais/conference/

tps/2022/calls.html

12. 14. - 12. 15. 2022 International Conference on Electrical Engineering and 
Sustainable Technologies (ICEEST) Event Format: Virtual https://conferences.uet.edu.pk/iceest/2022/

12. 14. - 12. 16. 2022 Eighth Indian Control Conference (ICC) Chennai, India  https://controlsociety.org/icc/

12. 14. - 12. 16. 2022 OITS International Conference on Information Technology 
(OCIT) Bhubaneswar, India  https://www.oits-icit.org/

12. 15. - 12. 17. 2022 IEEE 3rd International Conference on VLSI Systems, 
Architecture, Technology and Applications (VLSI SATA) Bangalore, India  https://www.vlsi-sata.in/

12. 15. - 12. 17. 2022 IEEE Pune Section International Conference (PuneCon) Event Format: Virtual https://punecon.org/

12. 15. - 12. 17. 2022 7th International Conference on Control, Robotics and 
Cybernetics (CRC) Zhanjiang, China  http://www.iccrc.org/

12. 15. - 12. 18. 2022 4th International Conference on System Reliability and 
Safety Engineering (SRSE) Guangzhou, China  http://www.srse.org/index.html

12. 15. - 12. 16. 2022 IEEE International Conference on Machine Learning and 
Applied Network Technologies (ICMLANT) Event Format: Virtual https://icmlant.com/

12. 15. - 12. 17. 2022 IEEE 2nd International Symposium on Sustainable Energy, 
Signal Processing and Cyber Security (iSSSC) Gunupur, Odisha, India http://ieee-isssc.in/

12. 15. - 12. 16. 2022 3rd International Informatics and Software Engineering 
Conference (IISEC) Ankara, Turkey  https://iisec.tbdakademi.org.tr/2022/

12. 15. - 12. 16. 2022 3rd International Conference on Communication, 
Computing and Industry 4.0 (C2I4) Event Format: Virtual https://sites.google.com/cmrit.ac.in/c2i4-

2022/conference

12. 16. - 12. 18. 2022 IEEE International Power and Renewable Energy 
Conference (IPRECON) Kollam, India  https://iprecon.org/

12. 16. - 12. 17. 2022 International Conference on Automation, Robotics and 
Computer Engineering (ICARCE) Event Format: Virtual https://www.icarce.com/

12. 16. - 12. 18.
2022 IEEE 5th Advanced Information Management, 
Communicates, Electronic and Automation Control Conference 
(IMCEC)

Chongqing, China  http://www.imcec.org/

12. 16. - 12. 18. 2022 4th International Conference on Electrical Engineering and 
Control Technologies (CEECT) Shanghai, China  https://www.ceect.org/

12. 16. - 12. 19. 2022 IEEE 17th Conference on Industrial Electronics and 
Applications (ICIEA) Chengdu, China  http://www.ieeeiciea.org/2022/

12. 16. - 12. 17. 2022 4th International Conference on Advances in Computing, 
Communication Control and Networking (ICAC3N) Greater Noida, India http://www.icac3n.in/

12. 16. - 12. 17. 2022 4th International Symposium on Smart and Healthy Cities 
(ISHC) Shanghai, China  http://ishc2022.iaast.cn/

12. 16. - 12. 18. 2022 IEEE 5th International Conference on Electronics and 
Communication Engineering (ICECE) Xi'an, China  http://www.icece.net/

12. 17. - 12. 
2022  .

2022 IEEE 10th Conference on Systems, Process & Control 
(ICSPC) Malacca, Malaysia  https://sites.google.com/view/icspc/home



ᱥᯱŖ⦺⫭ḡ ����� � @ 72585

	ੌ	자 ೟ࣿ대회ݺ ѐ୭੢소 홈페이지�োۅ୊

12. 17. - 12. 20. 2022 IEEE International Conference on Big Data (Big Data) Kyoto, Japan  https://bigdataieee.org/BigData2022/index.
html

12. 17. - 12. 18. 2022 Human-Centered Cognitive Systems (HCCS) Shanghai, China  http://hccs.gaasnetwork.org/

12. 17. - 12. 19. 2022 IEEE 6th International Conference on Condition 
Assessment Techniques in Electrical Systems (CATCON) Durgapur, India  https://www.catcon2022.com/

12. 17. - 12. 18. 2022 4th International Conference on Sustainable Technologies 
for Industry 4.0 (STI) Dhaka, Bangladesh  http://www.fse.green.edu.bd/sti-2022/

12. 17. - 12. 19.

2022 IEEE Intl Conf on Parallel & Distributed Processing 
with Applications, Big Data & Cloud Computing, Sustainable 
Computing & Communications, Social Computing & Networking 
(ISPA/BDCloud/SocialCom/SustainCom)

Event Format: Virtual http://www.swinflow.org/confs/2022/ispa/

12. 17. - 12. 20. 2022 International Conference on Advanced Mechatronic 
Systems (ICAMechS) Toyama, Japan  http://web.tuat.ac.jp/~deng/ICAMechS2022

/icamechs2022.html

12. 17. - 12. 18. 2022 15th International Symposium on Computational 
Intelligence and Design (ISCID) Hangzhou, China  http://iukm.zju.edu.cn/iscid/index.html

12. 18. - 12. 22. 2022 IEEE International Symposium on Smart Electronic Systems 
(iSES) Warangal, India  https://ieee-ises.org/2022/

12. 18. - 12. 21. 2022 IEEE 29th International Conference on High Performance 
Computing, Data, and Analytics (HiPC) Bengaluru, India  https://hipc.org/

12. 19. - 12. 21. 2022 IEEE 19th International Conference on Smart Communities: 
Improving Quality of Life Using ICT, IoT and AI (HONET) Marietta, Georgia, USA https://honet-ict.org/

12. 19. - 12. 21. 2022 IEEE International RF and Microwave Conference (RFM) Kuala Lumpur, Malaysia https://rfm2022.apmttemc.org/

12. 19. - 12. 20. 2022 10th International Japan-Africa Conference on Electronics, 
Communications, and Computations (JAC-ECC) Alexandria, Egypt  https://ejust.edu.eg/

12. 19. - 12. 22. 2022 IEEE 15th International Symposium on Embedded 
Multicore/Many-core Systems-on-Chip (MCSoC) Penang, Malaysia  https://mcsoc-forum.org/

12. 19. - 12. 21. 2022 IEEE 21st International Conference on Ubiquitous 
Computing and Communications (IUCC/CIT/DSCI/SmartCNS) Chongqing, China  http://iucc2022.cqupt.edu.cn/index.html

12. 20. - 12. 22. 2022 RIVF International Conference on Computing and 
Communication Technologies (RIVF) Ho Chi Minh City, Vietnam https://rivf2022.huflit.edu.vn/

12. 20. - 12. 22. 2022 International Conference on Computer and Applications 
(ICCA) Cairo, Egypt  http://icca-conf.net/

12. 21. - 12. 22. 2022 2nd International Conference on New Technologies of 
Information and Communication (NTIC) Event Format: Virtual http://ntic22.centre-univ-mila.dz/

12. 21. - 12. 23. 2022 IEEE Conference on Interdisciplinary Approaches in 
Technology and Management for Social Innovation (IATMSI) Gwalior, India  http://iatmsi.iiitm.ac.in/

12. 21. - 12. 23. 2022 26th International Computer Science and Engineering 
Conference (ICSEC) Sakon Nakhon, Thailand https://kuse.csc.ku.ac.th/icsec2022

12. 22. - 12. 23. 2022 2nd International Seminar on Machine Learning, 
Optimization, and Data Science (ISMODE) Event Format: Virtual https://ismode.unkris.ac.id/

12. 22. - 12. 23. 2022 International Conference on Artificial Intelligence and Data 
Engineering (AIDE) Karkala, India  http://aide2022.in/

12. 23. - 12. 24. 2022 2nd International Conference on Innovative Sustainable 
Computational Technologies (CISCT) Dehradun, India  https://cisct.geu.ac.in/

12. 23. - 12. 24. 2022 IEEE International Conference on Current Development in 
Engineering and Technology (CCET) Bhopal, India  https://ccet.sageuniversity.edu.in/

12. 23. - 12. 25. 2022 International Conference on Smart Generation Computing, 
Communication and Networking (SMART GENCON) Bangalore, India  https://smartgencon.org/

12. 23. - 12. 24. 2022 International Conference on Communication, Security and 
Artificial Intelligence (ICCSAI) Greater Noida, India http://iccsai.in/
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12. 23. - 12. 25. 2022 12th International Conference on Power and Energy 
Systems (ICPES) Guangzhou, China  http://iccsai.in/

12. 23. - 12. 24. 2022 Fourth International Conference on Cognitive Computing 
and Information Processing (CCIP) Bengaluru, India  http://ccip2022.jssateb.ac.in/index.html

12. 26. - 12. 27. 2022 IEEE International Conference on Sustainable Engineering 
and Creative Computing (ICSECC) Event Format: Virtual https://icsecc.president.ac.id/

12. 26. - 12. 27. 2022 Fourth International Conference on Emerging Research in 
Electronics, Computer Science and Technology (ICERECT) Mandya, India  http://www.pesceconference.in/

12. 27. - 12. 29. 2022 5th International Conference on Communications, Signal 
Processing, and their Applications (ICCSPA) Cairo, Egypt  https://2022.iccspa.org/

12. 27. - 12. 29. 2022 International Conference on Mechanical Engineering and 
Power Engineering (MEPE) Wuhan, China  http://www.mepe.org/index.html

12. 28. - 12. 29. 2022 18th International Computer Engineering Conference 
(ICENCO) Cairo, Egypt  http://icenco2022.eng.cu.edu.eg/

12. 28. - 12. 30.
2022 International Conference on Recent Trends in 
Microelectronics, Automation, Computing and Communications 
Systems (ICMACC)

Hyderabad, India  http://ieee-icmacc.org/

12. 28. - 12. 29. 2022 8th Iranian Conference on Signal Processing and Intelligent 
Systems (ICSPIS) Behshahr, Iran  http://www.icspis.ir/

12. 28. - 12. 29. 2022 International Conference on Knowledge Engineering and 
Communication Systems (ICKECS) Chickballapur, India  https://www.ickecs.com/

〉〉2023년 1월

01.03. - 01.05. 2023 International Conference on Power Electronics and Energy 
(ICPEE)   Bhubaneswar, India

https://kiit.ac.in/event/2nd-international-
conference-on-power-electronics-and-
energy-icpee-2023/

01.03. - 01.05. 2023 17th International Conference on Ubiquitous Information 
Management and Communication (IMCOM)   Seoul, Korea (South) http://imcom.org/

01.03. - 01.08. 2023 15th International Conference on COMmunication Systems 
& NETworkS (COMSNETS)   Bangalore, India https://www.comsnets.org/

01.04. - 01.05. 2023 International Multi-disciplinary Conference in Emerging 
Research Trends (IMCERT)   Karachi, Pakistan http://indus.edu.pk/imcert-2023/

01.05. - 01.07. 2023 International Conference on Intelligent Data Communication 
Technologies and Internet of Things (IDCIoT)   Bengaluru, India http://icoici.org/2023/

01.05. - 01.06.
2023 Third International Conference on Advances in Electrical, 
Computing, Communication and Sustainable Technologies 
(ICAECT)

  Bhilai, India http://icaect.com/

01.06. - 01.08. 2023 6th World Conference on Computing and Communication 
Technologies (WCCCT)   Chengdu, China http://www.wccct.org/

01.06. - 01.08. 2023 7th International Conference on Management Engineering, 
Software Engineering and Service Sciences (ICMSS)   Wuhan, China http://www.icmss.org/

01.06. - 01.08. 2023 IEEE International Conference on Consumer Electronics 
(ICCE)   Las Vegas, Nevada, USA https://icce.org/2023/

01.08. - 01.11. 2023 IEEE 20th Consumer Communications & Networking
Conference (CCNC)   Las Vegas, Nevada, USA https://ccnc2023.ieee-ccnc.org/

01.08. - 01.12. 2023 36th International Conference on VLSI Design and 2023 
22nd International Conference on Embedded Systems (VLSID)   Hyderabad, India https://vlsid.org/

01.10. - 01.12. 2023 15th International Conference on Computer Research and 
Development (ICCRD)   Hangzhou, China http://www.iccrd.org/index.html

01.11. - 01.14. 2023 International Conference on Information Networking (ICOIN)   Bangkok, Thailand http://www.icoin.org/main.php

01.13. - 01.15. 2023 11th International Conference on Nano and Materials 
Science (ICNMS)   Singapore, Singapore http://www.icnms.org/

01.15. - 01.18. 2023 IEEE Conference on Advances in Magnetics (AIM)   Moena, Italy https://www.aim2023.com/
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01.15. - 01.20. 2023 IEEE Power & Energy Society Innovative Smart Grid 
Technologies Conference (ISGT)

Wa s h i n g t o n , D i s t r i c t  o f 
Columbia, USA  https://ieee-isgt.org/

01.16. - 01.19. 2023 28th Asia and South Pacific Design Automation Conference 
(ASP-DAC)   Tokyo, Japan https://www.aspdac.com/aspdac2023/

01.16. - 01.18. 2023 Future of Educational Innovation-Workshop Series Data in 
Action: Digital Ecosystem and Emerging Tools for Education   Monterrey, Mexico https://educationalinnovation2023.mx/

01.18. - 01.20. 2023 Third International Symposium on Instrumentation, Control, 
Artificial Intelligence, and Robotics (ICA-SYMP)   Bangkok, Thailand https://ica-symp-2023.ecti-thailand.org/

01.19. - 01.20. 2023 13th International Conference on Cloud Computing, Data 
Science & Engineering (Confluence)   Noida, India h t t p s : / / w w w . a m i t y . e d u / a s e t /

confluence2023/

01.19. - 01.20. 2023 3rd International Conference on Intelligent Communication 
and Computational Techniques (ICCT)   Jaipur, India https://icct.co.in/

01.19. - 01.20. 2023 IEEE 7th Global Electromagnetic Compatibility Conference 
(GEMCCON)   Nusa Dua, Indonesia http://www.gemccon2023bali.org/

01.20. - 01.21. 2023 International Conference on Computer, Electrical & 
Communication Engineering (ICCECE)   Kolkata, India http://iccece.com/

01.20. - 01.22. 2023 International Conference for Advancement in Technology 
(ICONAT)   Goa, India http://iconat.org/

01.20. - 01.21. 2023 5th Biennial International Conference on Nascent 
Technologies in Engineering (ICNTE)   Navi Mumbai, India http://www.icnte.fcrit.ac.in/

01.20. - 01.21. 2023 Advanced Computing and Communication Technologies 
for High Performance Applications (ACCTHPA)   Ernakulam, India http://accthpa.fisat.ac.in/

01.22. - 01.25. 2023 IEEE Radio and Wireless Symposium (RWS)   Las Vegas, Nevada, USA https://www.radiowirelessweek.org/

01.22. - 01.25. 2023 100th ARFTG Microwave Measurement Conference 
(ARFTG)   Las Vegas, Nevada, USA https://www.arftg.org/

01.22. - 01.25. 2023 IEEE Topical Conference on RF/Microwave Power 
Amplifiers for Radio and Wireless Applications (PAWR)   Las Vegas, Nevada, USA https://www.radiowirelessweek.org/

01.22. - 01.25. 2023 IEEE Space Hardware and Radio Conference (SHaRC)   Las Vegas, Nevada, USA https://www.radiowirelessweek.org/

01.22. - 01.25. 2023 IEEE Topical Conference on Wireless Sensors and Sensor 
Networks (WiSNeT)   Las Vegas, Nevada, USA https://www.radiowirelessweek.org/

01.22. - 01.25. 2023 IEEE 23rd Topical Meeting on Silicon Monolithic Integrated 
Circuits in RF Systems (SiRF)   Las Vegas, Nevada, USA https://www.radiowirelessweek.org/

01.23. - 01.26. 2023 Annual Reliability and Maintainability Symposium (RAMS)   Orlando, Florida, USA https://rams.org/

01.23. - 01.25. 2023 5th International Conference on Smart Systems and 
Inventive Technology (ICSSIT)   Tirunelveli, India http://icssit.com/2023/

01.23. - 01.25. 2023 IEEE Applied Sensing Conference (APSCON)   Bengaluru, India https://2023.ieee-apscon.org/

01.24. - 01.25. 2023 International Conference on Frontiers of Engineering and 
Applied Sciences (ICFEAS)   Taxila, Pakistan https://icfeas.org/

01.26. - 01.27. 2023 International Conference On Cyber Management And 
Engineering (CyMaEn)   Bangkok, Thailand http://cymaen.org/

01.27. - 01.29. 2023 International Conference on Artificial Intelligence and Smart 
Communication (AISC)   Greater Noida, India https://www.glbitm.org/aisc-23/

01.27. - 01.28. 2023 International Conference on Intelligent and Innovative 
Technologies in Computing, Electrical and Electronics (IITCEE)   Bengaluru, India http://iitcee-conference.org/index.html

01.27. - 01.29. 2023 International Conference on Machine Intelligence for 
GeoAnalytics and Remote Sensing (MIGARS)   Hyderabad, India https://migars.org/

01.29. - 01.31. 2023 IEEE 3rd International Conference on Power, Electronics 
and Computer Applications (ICPECA)   Shenyang, China http://www.icpeca.org/

01.30. - 02.01. 2023 18th Wireless On-Demand Network Systems and Services 
Conference (WONS)   Madonna di Campiglio, Italy http://2023.wons-conference.org/
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	주
ೞ이ఫ࠺٣ ୭ହध ҃ӝب	ࠗୌद	ࣻ۽ب	��	ز׼ب
 ������������ XXX�ECIJUFL�DPN

	주
ۨ౭օ ӣ੤ഄ ҃ӝب	উনद	زউҳ	ࠗܿߣ���۽지	�����
	�க	 ������������	 IUUQT���MFUJOBS�DPN

	주
݃ܰदझ ਊӏ߅ �	��ӡ	۽঱주	ъթҳ	਎दࢲ ������������ IUUQ���XXX�NBSVTZT�DPN

	주
	࠳౵이޷ࣁ ઑݺഅ	 ҃ӝب	ࢿթद	࠙׼ҳ	নഅ۽	���
	௏ܻই٣자ੋࣃఠ	�க		 	 IUUQ���XXX�TFNJGJWF�DPN

	주
	ਤ٘ਬࢲࣃ 이ਮध	 ਎࢑ҟ৉द	਎주ҵ	঱ন਻	ਬפझ౟ӡ	��
	�����ഐ	ز���	 ������������	 IUUQ���XXX�TFOTPSXZPV�DPN

	주
ীझ࣌ܖࣛ࠺	 ߸৔੤	 ਎࢑ҟ৉द	਎주ҵ	঱ন਻	ਬפझ౟ӡ	��
	�����ഐ	ز���	 ������������	 IUUQ���XXX�TC�TPMVUJPOT�DP�LS

	주
ীযನੋ౟ थળߔ 대전ҟ৉द	ਬࢿҳ	ప௼֢۽�	���
	���ഐ	ਊز࢑

�ର	Ѥప௼֢ਘ٘޷	 ������������ IUUQ���XXX�BJSQPJOU�DP�LS

	주
৬이ࣛ	 ৏؋࢚	 ҃ӝب	য়࢑द	о੢۽	�����	 �������������	 IUUQ���XXX�XJTPM�DP�LS

	주
ਝ이࠳ೖই	 이࢚ള	 ҃ӝب	화ࢿद	ز఍ӝ൜۽	���	Әъಗపܻ਑*5ఋਕ	����ഐ �������������	 IUUQ���XXX�XBWFQJB�DPN

,5	 ҳഅݽ
ઙ਌߅	 ҃ӝب	ࢿթद	࠙׼ҳ	੿자ز	��� ������������	 IUUQ���XXX�LU�DPN

-(이֢ఫā ੿୍ز	 	��	۽��݃ҋ઺ঔ	ҳࢲъ	਎दࢲ ������������	 XXX�MHJOOPUFL�DPN

-(전자ā ઑ주৮
	ਊفߓ	 ��	زبৈ੄	৔١ನҳ	਎दࢲ ������������	 IUUQ���XXX�MHF�DP�LS

-*(֏झ원 ӣ지ଲ	 
زୡࢲ	���	۽ъթ대	ୡҳࢲ	਎दࢲ	ա٬࠽ۄ
	 ������������	 IUUQ���XXX�MJHOFY��DPN

-1,'	-BTFS�&MFDUSPOJDT	 이ਊ࢚
Ҧஎ݃౭ইझۨ؛߮ ҃ӝب	উনद	زউҳ	൜উ대۽	ߣ���ӡ	 ������������	 XXX�MQLG�DPN�LS

4,భۨ௓ā ਬ৔࢚ 
�о۽ਸ지	��۽ਸ지	઺ҳ	਎दࢲ	,4	5�ఋਕ	 ������������ IUUQ���XXX�TLUFMFDPN�DPN

4,ೞ이ץझā 
੿ഐ߅	이ࢳ൞ ҃ӝب	이ୌद	ࠗߊ਻	ইܻ޷	࢑	�����	 ������������	 IUUQ���XXX�TLIZOJY�DPN

֎이ߡā	 ೠࣼࢿ	 ҃ӝب	ࢿթद	࠙׼ҳ	ࠛ੿۽	�		੿자ز	Ӓܽಂషܻ
	 ������������ IUUQT���XXX�OBWFSDPSQ�DPN

	٣য޷ܻ־ ୭ࣽੌ	 
��	۽ਬࢶ	৔١ನҳ	਎दࢲ	�க	زېޙ	�о
 ����������� IUUQ���XXX�OVSJNFEJB�DP�LS

대؋전자	주
	 न৔ജ	 ҃ӝب	উ࢑द	ױ원ҳ	ъୣ۽���		ݾղز	���
	 �������������	 IUUQ���XXX�EBFEVDL�DPN

대전ప௼֢౵௼ ੐೴ޙ 대전द	ਬࢿҳ	ప௼۽�۽ ������������ XXX�EKUQ�PS�LS


주	௏ܻইۿ௡ੌ۩౟ب	 원ઁഋ	 ҃ӝب	화ࢿद	੢উݶ	੢উҕױ	�ӡ	��	 ������������	 IUUQT���XXX�UFM�DPN

ܻ঴ఫ௏ܻই	주ध회사 ౴஖ହ	 	�க	٬࠽য়ࢳ	
��	۽׼사੐	ୡҳࢲ	਎दࢲ ������������� XXX�SFBMUFL�DQN�FO

ઊప௼࠺ 이원ࠂ 대전	ਬࢿҳ	ప௼֢۽�	���
���ഐ	�க	Ѥప௼֢ਘ٘�ର޷	 ������������	 IUUQ���XXX�WJTJPOUFDILPSFB�DPN

	전자āࢿ࢖ ೠઙ൞ ٬࠽전자ࢿ࢖	�������	ز�ୡࢲ	ୡҳࢲ	਎दࢲ ������������ IUUQT���XXX�TBNTVOH�DPN

झ஠이஝झ 이ъਮ ࣻ원द	੢উҳ	۽ࠗࢲ	����
�����ഐ	ఠࣃ೟ഈ۱࢑	 ������������	 IUUQ���XXX�TLBJDIJQT�DP�LS

झప௏ā	 ৔਋߅ ୽୒թب	ୌউद	࠘ࢲҳ	�ҕ۽�ױ	��	زࢳߔ
	 ������������ IUUQ���XXX�TUFDP�DP�LS

ীझীझঙॿā	 ೠ਷ഌ	 
���۽࢑׼	৔١ನҳ	਎दࢲ	���� ������������ IUUQ���XXX�TFDOD�DP�LS

ীযझ٣ݫஸ 이૓ҳ ����	۽թࠗࣽജ	ҙঈҳ	਎दࢲ �������������						 XXX�BJSTNFE�DPN

য়షই이౭ā ੿ݺജ 대ҳद	ࣻࢿҳ	ঌ౵द౭۽�	��� ������������ XXX�BVUP�JU�DP�LS

ਬ੿दझమā 이੤ള ���	��ӡ۽٣지ణ	ҳ۽ҳ	਎दࢲ ����������� XXX�ZKTZT�DP�LS

੿ాࠁन੿଼োҳ원 ӂഐৌ ୽࠘	૓ୌҵ	࢑؋਻	੿ా۽	�� ������������	 XXX�LJTEJ�SF�LS

ā-9޷ࣁ௑ 	੊ࠁࣚ 대전द	ਬࢿҳ	఑݀ز	���	 ������������	 XXX�MYTFNJDPO�DPN
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ā֏झ౯	 	కള߅ ҃ӝب	화ࢿद	ز఍ݶ	ز఍ױ࢑�ӡ	����� ������������	 IUUQ���XXX�OFYUJOTPM�DPN

ā؊ૉఫ	 ӣక૓ ҃ӝب	উনद	زউҳ	೟੄۽	���	Әъಗపܻ਑*5ఋਕ	"ز	����ഐ ������������	 IUUQ���XXX�EPFTUFL�DP�LS

ā݅ب ੿ކ원
	ઑࢿഅ
	ӣҟ೴ ҃ӝب	ಣఖद	ನथ਻	ೞ݅ഐӡ	�� ������������ XXX�NBOEP�DPN

ā࠻ఫ ੐݅ӏ ҃ӝب	이ୌद	݃੢ݶ	؋이۽	������	 ������������ IUUQ���XXX�WJUFL�DP�LS

āझ೐݂௿ۄ਋٘ ࣠৔ӝ ҃ӝب	ࢿթद	ହস۽	��	 ������������	 XXX�BTQSJOHDMPVE�DPN

āदझݫ이౟ 이࢚݅	 대전द	ਬࢿҳ	ਬࢿ대۽	����ӡ	�� ������������	 IUUQ���XXX�TZTNBUF�DPN

주ध회사	࠭ਖझ ӣറध ҃ӝب	উনद	زউҳ	ࠗܿ۽	ߣ���ӡ	���� ������������� IUUQT���XXX�WJFXPSLT�DPN

āपܻ௑݃이ఠझ	 ೲ৏	 ҃ӝب	ࢿթद	࠙׼ҳ	대৴౸Ү۽	���	ਬझ페이झ��	"ز	�க ���������	 IUUQ���XXX�TJMJDPONJUVT�DPN

āऱ이ހ	 ੿ହഐ	 ҃ӝب	ࢿթद	࠙׼ҳ	۽݈ߥ��	ҳ	ঠ఑ز	�����	ா이٣౭٬࠽
 ����������� IUUQ���XXX�DJNPO�DPN

āऱੋభۨ௓ ৔ӝ߅ ���ഐ	ز�	ী이झೞ이ప௼द౭	�о	زېޙ	
���	۽ੋ҃	৔١ನҳ	਎दࢲ ������������ IUUQ���XXX�TJHOUFMFDPN�DPN

āॕܻ٘	 ੿ળ
	이थ൞	 ҃ӝب	ࢿթद	࠙׼ҳ	౸Ү৉۽	���	ॕܻ٘झ페이झ	 ������������ IUUQ���XXX�TU�DP�LS

ā৬이ࣛ	 ৏؋࢚	 ҃ӝب	য়࢑द	о੢۽	�����	 �������������	 IUUQ���XXX�XJTPM�DP�LS

āਬפ౟ۿఫ թҾ	ࢶ 
٬࠽ب࢖	���	۽대ز৔	ъթҳ	਎दࢲ	�க ����������� IUUQ���VOJUSPOUFDI�DPN

ā௏௿ܻয׺ী이ই이	 ೠਮହ	 ��	��ӡ	۽਷사ࠉ	ъթҳ	਎दࢲ XXX�DPDIM�BJ

ā௼ۨࣅ	 য়޹࢚	 대전द	ਬࢿҳ	대؋대۽	���
	�க	���ഐ	زܕب
	ৠష٬࠽
	 ������������ IUUQ���XXXX�DSFTTFN�DPN

āభۨ஝झ 이੢ӏ 
ఠ회ҙܖೠҴ	زनୌ	��	ӡ׮��	۽ৢܿ೗	࣠౵ҳ	਎दࢲ��_��க ������������ XXX�UFMFDIJQT�DPN

ā౭ী이஖ূ	 이ҟো
	଻थള	 대ҳद	ࢲ׳ҳ	тز࢑	�����	 ������������	 IUUQ���XXX�UI�OFU�DP�LS

ā౭ৃই이 ӣࣻ׳	 ҃ӝب	ࢿթद	઺원ҳ	নഅ۽	ߣ���ӡ	��	౭ৃই이	٬࠽	 ������������	 IUUQ���XXX�UMJ�DP�LS

ā೧஖ఫ	 ୭޹ࢿ	 ୽࠘	୒주द	୒원ҳ	য়ହ਻	োҳױ지۽	��
	झఋӝসҙ	���ഐ ������������	 IUUQ���XXX�IBFDIJUFDI�DPN

઺소߮୊ӝস૓൜ҕױ	 ӣ೟ب	 	���	۽૓ز	૓주द	بթ࢚҃ ������������	 XXX�LPTNFT�PS�LS

ா이ா이ప௼	주
	 
ாदѱन이஖׮	ട੿ࢿ ҃ӝب	উࢿद	대ݶ؋	۽מޖ���	 ������������	 IUUQ���XXX�L�LUFDI�DP�LS

௏যੋ사이౟ā	 ਬਊള	 ҃ӝب	ࢿթद	઺원ҳ	т݃஖۽	���	߈ನప௼֢ೖই	�க	 ������������	 IUUQ���XXX�DPSFJOTJHIU�DP�LS

ೠҴঌ߅ā	 ӣࢶӡ	 ҃ӝب	ಣఖद	୒࠘਻	ೠ࢑ӡ�	 ������������	 IUUQ���XXX�VMWBDLPSB�DP�LS

ೠҴੋఠ֔૓൜원 이원క 
زۅо		���	۽઺대	࣠౵ҳ	਎दࢲ	*5߮୊ఋਕ ����������� IUUQ���XXX�LJTB�PS�LS

ೠҴ전ӝোҳ원 ഐࢿݺ ҃թ	ହ원द	࢑ࢿҳ	ࠛߣ��۽࢑ݽӡ	��		ࢿ주ز
 ������������	 IUUQ���XXX�LFSJ�SF�LS

ೠҴ전자ӝࣿোҳ원	 ӣ৔࢖	 ҃ӝب	ࢿթद	࠙׼ҳ	࢜աܻ۽	��		ঠ఑ز
	 ������������	 IUUQ���XXX�LFUJ�SF�LS

ೠҴ전자ాनোҳ원 ӣݺળ	 대전द	ਬࢿҳ	о੿۽	���	 ������������	 IUUQ���XXX�FUSJ�SF�LS

ೠ화दझమā	 ӣো୍	 
ز੢Ү		��	۽୒҅ୌ	઺ҳ	਎दࢲ	ೠ화٬࠺		��
��க
	 �����������	 IUUQ���XXX�IBOXIBTZTUFNT�DPN

അ대۽మā	 이ਊߓ	 ҃ӝب	੄৴द	୍ޛ߅بҙ۽	��	 ������������	 IUUQ���XXX�IZVOEBJ�SPUFN�DP�LS

അ대࠺ݽझā ઑࢿജ ���	۽ۆప೻	ъթҳ	਎दࢲ ������������	 IUUQ���XXX�NPCJT�DP�LS

അ대자زରā	 ੿੄ࢶ
	ೞ঱క	 ҃ӝب	화ࢿद	੢ز؋	����� ������������	 IUUQ���XXX�IZVOEBJ�NPUPS�DPN

ഐܻ߄ীझఫ௏ܻইā ӣࢿജ	৻	ݺ�	 ҃ӝب	ਊੋद	ࣻ지ҳ	٣지ణܻ߰۽	��	ഐܻ٬࠽߄	 �������������	 IUUQ���XXX�IPSJCB�DPN

൤ࣁ۽௏ܻইā	 이࢚৐	 ҃ӝب	द൜द	੿৴ز	൞ݎҕ원۽	��� ������������	 IUUQ���XXX�IJSPTF�DP�LS

൤ఋ஖ೞ이ప௼௏ܻইā .*:04)*	,&*5" ҃ӝب	ࢿթद	࠙׼ҳ	੿자ੌ۽	���
	ূ��க	੿자ز

ఋਕ࢑ف׼࠙	 ������������	 IUUQT���XXX�IJUBDIJ�IJHIUFDI�DPN

회원사 대표자 주		소 전		화 홈페이지
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2022년도 회비납부 안내

1. 회비의 납부 및 유효기간

2022년도 회원 연회비는 2021년과 동일함을 알려드리며,  아직 2022년도 회비를 납부하지 않으신 회원님께서는 납부하여 주시기 

바라며, 연회비의 유효기간은 회비를 납부한 당해연도에 한합니다.

◆ 2022년도 회원 연회비는 다음과 같습니다.

•정 회 원：   70,000원 (입회비：10,000원)

•학생회원：   30,000원 (입회비 면제)

•평생회원： 700,000원 

  - 평생회비 할인 제도 : 학회 홈페이지 안내 참조

  - 평생회비 분납 제도(1년 한) : 평생회비 분할 납부를 원하시는 회원께서는 회원 담당에게 요청하여 주시기 바랍니다.

  - 7월 1일부터 연회비 50% 할인 적용

2. 논문지(eBook) 제공

학회지와 논문지(국·영문)가 eBook으로 발간되어 학회 홈페이지(http://www.theieie.org)를 통해 제공되고 있습니다.

3. 회비의 납부방법

신용카드(홈페이지 전자결재) 및 계좌이체(한국씨티은행, 102-53125-258)를 이용하여 학회 연회비, 심사비 및 논문게재료가 납부 

가능합니다.

4. 석·박사 신입생 및 재학생 다년 학생회원 가입 및 회비 할인 제도 안내

우리 학회에서는 석ㆍ박사 신입생 및 재학생을 위하여 다년 학생회원 가입 제도 및 회비 할인 제도를 마련하였습니다. 한 번의 

회원가입으로 졸업 및 수료 때까지 학회 활동에 참여하실 수 있는 기회가 되시기 바라며 회비 할인 혜택까지 받으시길 바랍니다.

◎ 가입 대상 및 할인 혜택 

- 가입 대상 : 2022년 석ㆍ박사 신입생 및 재학생

- 할인 내용 : 2년  60,000원(1년당 30,000원) → 2년  50,000원(16.7% 할인) 

3년  90,000원(1년당 30,000원) → 3년  70,000원(22.2% 할인) 

4년 120,000원(1년당 30,000원) → 4년  90,000원(25% 할인) 

5년 150,000원(1년당 30,000원) → 5년 110,000원(26.7% 할인) 

6. 문의처

◆   대한전자공학회 사무국 변은정 부장(회원담당)

Tel : 02-553-0255(내선 1번) / E-mail : edit@theieie.org






