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서울시버스노선의개선



● 유엔기구글로벌펄스 (UN Global Pulse 
Lab) 협업을통해섬나라인도네시아의
주요생필품소고기, 닭고기, 양파, 고추
등가격을실시간예측하는알고리즘개발

● 기존통계대비 10일빠른나우캐스팅
알고리즘과프로토타입기술을무상제공

미래의식량문제

https://www.unglobalpulse.org/project/nowcasting-food-prices-in-indonesia-using-social-media-signals-2014/ [PeerJ 2017, NetSci 2016]



면세범위초과물품, 위장반입, 원산지조작등세관에서벌어지는불법행위를적발하는 AI기술개발
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관세행정의디지털전환

세계관세기구(World Customs Organization, WCO), 나이지리아관세청, 인도네시아관세청, 한국관세청협업, 세계관세기구의 BACUDA 과학자, 과기부장관표창 22  [AAAI 22, TKDE 22, KDD 20]



01. Data Science Vision

02. Poverty Mapping 

03. Climate Action

Agenda
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야간영상에서주간영상으로발전
- 주간위성영상은고도화된딥러닝기술과
접목하여인간거주패턴과지역단위의
경제규모까지추적가능

위성영상을활용한인문지리학및원격탐사의혁신



7[Jean et al., Science 2016]

합성곱신경망(CNN)과전이학습(transfer learning)이
위성영상에활용되어빈곤지역예측에활용
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머신이이미지를분석하여빈곤정도를유추할수있을까?

Population: 30,000 
Income: $1.8B 
Inequality (Gini): 0.3

⦁ 필요한정보: 
○ 위성영상

○ 기초가되는경제지표

○ 학습을위한이미지별경제라벨

인공지능학습문제로전환

Urban Rural Uninhabited



Existing statistics
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Human-machine model applied on least developed countries

Newspaper mentions Interviews with NK defectors

United Nations efforts in 2008

© Institute for Basic Science * Please do not share *

1km2 격자단위의세밀한빈곤지수의계산

To create the Partial Order Graph (POG) of North Korean images for 2016 ~ 2019, we hired 10 experts who examined 21 satellite clusters 
given by algorithms and determined their rank order. Expert groups included North Korea defectors, economists, and GIS researchers.
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[AAAI 22, EPJ 21, KDD 20, AAAI 20]

위성영상의딥러닝분석으로빈곤지수와녹지지수계산 (SDG 관련분석및지표개발)

• 컴퓨터비전합성곱신경망(CNN)과
전이학습(transfer learning) 기반
위성영상분석기술을개발

• 북한을비롯한아시아지역빈곤예측과
도심내녹지측정으로행복지수연구
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https://www.unicef-irc.org/places-and-spaces

연구팀결과가 UNICEF 2022 보고서에서주요결과로사용및 Slovakia 정부브리핑

• 연구팀의 60개국위성영상녹지계산데이터의비교에근거해 Finland, Iceland, Lithuania는한국이나
이스라엘보다두배이상인구당녹지를보유함을확인하며연구팀의지표를적극활용

• 15세인구및성인인구의행복도와녹지도높은상관관계확인하며녹지확보의정책적함의제공

https://www.unicef-irc.org/places-and-spaces
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[In preparation]

Sustainable development: 기후변화로인한자연재해를모니터링

• 기후변화로인해재해의발생빈도와
그피해규모가급격히증가

• 재난발생이전-이후위성영상을분석
격자단위에서홍수피해여부추정
(Z=17, 1.2m/pixel ArcGIS World Imagery)

• 딥러닝모델로정밀한피해지역의
범위예측(F1=0.86 정확도)및효율적
구호자원배분에기여가능
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Global water shortage

• Freshwater (담수)의감소는세계적문제로
캘리포니아주는물사용에대한법안이통과

• 빅데이터와머신러닝에기반한위성영상모니
터링을통해정확한담수량측정과미래예측

National Drought Mitigation Center, USA https://droughtmonitor.unl.edu/

BlueDot https://water.blue-dot-observatory.com/
Global Institute for Water Security, Canada (Dr. Jay Famiglietti) https://water.usask.ca/

https://droughtmonitor.unl.edu/
https://water.blue-dot-observatory.com/
https://water.usask.ca/
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Marine plastics: 플라스틱해양쓰레기

• 플라스틱해양쓰레기는주요환경문제로우려가
커지고있음. 연간 115~241만톤의플라스틱이강
을통해바다로유입되고있는것으로파악

• 특히아시아지역의급격한도시화로인해, 태평양
지역의플라스틱문제가큰위협이될것으로예상

• 위성영상과인공지능탐지기술로해양플라스틱을
추적하는기술이최근주목을받고있음

[ Top: Lebreton et al. (2017) Nature Com..; Bottom: Biermann et al. (2020) Scientific Reports ]
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Medicine

Industry

Social
Science

Life 
Sciences

Policy

이종(heterogeneous) 빅데이터의결합과새로운인공지능기반계산과학방법의적용으로

SDG 목표달성과계획수립에데이터사이언스기반도약이세계적으로시작되고있음

새로운기회



Meeyoung Cha
Chief Investigator, IBS Data Science Group
Associate  Professor
Kaist, School of Computing
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Incheon National University
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Amherst, Communication
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Korea University LAW
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https://ds.ibs.re.kr/
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