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● Assistant Professor @ GIST AI Graduate School (Nov 2022 - Present)

● Young Scientist Fellow @ Data Science Group, IBS (Host: Meeyoung Cha, Sep 2019 - Nov 2022) 

○ Applied AI: Predictive analytics, representation learning, interpretable AI, and reasoning 

○ Democratizing AI: Led collaborations between IBS and World Customs Organization

  Sundong Kim
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● Ph.D., KAIST (Sep 2019, Advised by Jae-Gil Lee)

○ User modeling, behavior prediction, One of the best papers in ICDM 2018

○ Microsoft Research Asia (Fall 2018)

○ iPodia (Classroom Without Borders, 2013-2018)

○ NUS, TU-Berlin, Deloitte

  Sundong Kim
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User Modeling & Prediction
Offline mobility: ICDM’18, KAIS’19, PAKDD’20 

Online browsing: ECML-PKDD’20, Frontiers’21

Social networking service: ICDEW’15 

Human-in-the-loop ML & Active Learning
Applied: KDD’20, TKDE’22, ICDMW’21 (Customs)

General: CIKM’20, MLJ’21 (Image), ICLR’22 (Time series)

Representation Learning
Applied: AAAI’22 (Customs) 

General: ECCV’20, CVPR’21 (Clustering)

  Research Background
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Offline mobility data

Deep survival analysis (PAKDD’20)

Motivation Feature engineering (ICDM’18, KAIS’20)

  User Modeling and Prediction
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Import declaration data Customs selection system (KDD’20, TKDE’22, ICDMW’21, AAAI’22)

Customs control Clearance process

  Human-in-the-loop ML
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Using user browsing logs (ECML-PKDD’20)

Image clustering (ECCV’20, CVPR’21)

  Representation Learning



Probabilistic programming
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Active learning for data stream (ICLR’22) 

Fairness Hierarchical classification

  Recent Publications
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https://www.kaggle.com/c/abstraction-and-reasoning-challenge 

More visualizations: https://tinyurl.com/58mpu4d5

Goal: Build a human-like AI which 
can do Abductive reasoning (귀추): 

   ?    ?    ?

Begins with an incomplete set of 
observations and proceeds to the 
likeliest possible explanation for the 
set (May be true)

  Current Interests: Abstraction and Reasoning

https://www.kaggle.com/c/abstraction-and-reasoning-challenge
https://tinyurl.com/58mpu4d5
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User Modeling & Prediction
Offline mobility: ICDM’18, KAIS’19, PAKDD’20 

Online browsing: ECML-PKDD’20, Frontiers’21

Social networking service: ICDEW’15 

Human-in-the-loop ML & Active Learning
Applied: KDD’20, TKDE’22, ICDMW’21 (Customs)

General: CIKM’20, MLJ’21 (Image), ICLR’22 (Time series)

Representation Learning
Applied: AAAI’22 (Customs) 

General: ECCV’20, CVPR’21 (Clustering)

  Research Background
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https://mag.wcoomd.org/magazine/wco-news-91-february-2020/bacuda/

Supporting Digital Transformation of the Customs Service

● DATE: Dual Attentive Tree-aware Embedding for Customs Fraud Detection, KDD 2020

● Active Learning for Human-in-the-Loop Customs Inspection, TKDE 2022

● Customs Fraud Detection in the Presence of Concept Drift, ICDMW 2021 

● Knowledge Sharing via Domain Adaptation in Customs Fraud Detection, AAAI 2022

● Classification of Goods Using Text Descriptions With Sentences Retrieval, KAIA 2021

  Human-in-the-loop ML & Active Learning

https://mag.wcoomd.org/magazine/wco-news-91-february-2020/bacuda/
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Customs are government authorities responsible for controlling the flow 
of goods and passengers across borders and collecting customs duties 
and taxes from traders.

$19.7 trillion

  Customs
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“How to maintain a customs selection system effectively?”

  Workflow
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Definition: Fraudulent attempt to avoid the customs duty imposed on goods

Causes: To be more competitive on the market, rather than complying with customs regulations.  

Attributes Descriptions

Importer Jim

Office Tincan office

Import date 2022-04-15

Tariff code 870322

Tariff description Used Diesel car > 3,000cc 

Price (incl. shipping) $7,500

Gross weight 1,200kg

Country code KOR

Illicit (label) 1

Examined by KIM, A.G,
2013 Hyundai Elantra, odo 
100,000km, Post entry modification: 
tariff $200 raised based on low value 
and wrongly classified.

  Customs Fraud



“Tree-enhanced attention model with dual-task learning”

Fraud score

Extra duties
(Revenue)
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                Yu-Che, Karandeep, Yeonsoo, Etim, Cheng-Te, Mia

DATE: Dual Attentive Tree-aware 
Embedding for Customs Fraud Detection, 
KDD 2020, http://bit.ly/kdd20-date

  DATE Model: Securing Revenue Together

http://bit.ly/kdd20-date


● Used data: Import trades of Nigeria

○ Maintaining 100% inspection 

○ Average illicit rate: 2.2%

● Training: Y2013 – Y2016  

● Testing: Y2017

Precision, Recall Revenue

Evaluation Metrics
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  Evaluation Results - DATE
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Make sense

Reduce the document reviewing costs by field officers, and even pacify angry 
traders who suffer from additional cost and delays due to the inspection

17Suspicious 

  Interpretable Cross Features
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“With this project, we hope to bring innovations and change of mindsets to 
customs community.” – Kunio Mikuriya, Secretary General of the WCO

Video: https://youtu.be/YhfxCHBNM2g?t=209 

  Research Impact

https://youtu.be/YhfxCHBNM2g?t=209
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Research Partnership & Examples in Use

● Five countries provided their datasets for further research

● Weekly pilot tested in two ports in Nigeria

● Indonesia customs launched a project with WCO to apply DATE in their system 

● Shipped our code to support fraud detection in various countries

● Field officers in Korea Customs Service are using our product classification service

Capacity Building

● DATE is included to the WCO e-learning platforms for data analytics

● Invited to several seminars by WCO (Belgium, Brazil, Seoul, Asia-pacific regional 
seminar, etc)

  Research Impact
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→ What would be the effective way to meet both criteria?

Which item to 
inspect?

High-risk Items Unknown Items

  Dilemma
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With some exploration, the model adapts to concept drift and secure long-term revenue.

            John, Brian, Ryan, Katie, Jaechan, Karandeep, Mia

Active Learning for Human-in-the-Loop Customs Inspection,
TKDE 2022, https://ieeexplore.ieee.org/document/9695316 

  Solution: Hybrid Selection Strategy

https://ieeexplore.ieee.org/document/9695316
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  Efficacy of Hybrid Strategies: Coverage & Revenue
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Successful case of detecting sequential frauds by the hybrid strategy

  Case Study: Detected Fraudster
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“The amount of exploration needed differs by each country”

  Next Question: Finding the Best Ratio
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“How to adaptively determine the best strategies?”

Customs Fraud Detection in the Presence of 
Concept Drift, ICDMW 2021  

https://ieeexplore.ieee.org/document/9679911 
John, Kien, Aitolkyn, Alina

  Adaptively Determining the Exploration Rate

https://ieeexplore.ieee.org/document/9679911
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● Countries with a lack of reliable data struggles with potentially illicit trades. 

● Unfortunately, data sharing may not be possible due to legal constraints. 

● What if data by-products can be shared among countries?

● Proposed a domain adaptation method to advance the system by supporting each others.

Knowledge Sharing via Domain 
Adaptation in Customs Fraud 

Detection, AAAI 2022
Ryan, Mia

  Collaborative Fraud Detection



● Suggest the right HS code of the contientious product

● Provide supporting facts based on HS explanatory notes

● Our final goal is make AI follow General Rules for the 
Interpretation
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Classification of Goods Using Text Descriptions 
With Sentences Retrieval, KAIA 2021

Eunji, Sihyeon, Soyeon, Yeonsoo, Mia

  Explainable Product Classification
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일반적으로 HS 8482호에 분류되는 베어링은 
①볼 또는 롤러, 니들, ②내륜, 외륜, ③케이지(볼 
등의 간격 유지용), ④리테이너, ⑤슬리브
(sleeve) 등으로 구성됨

HS 8482호 관세율표해설서 (A)의 볼베어링에 
관한 설명내역을 보면 "볼이 단열(單列) 또는 
복열로 되어 있고, 베어링 볼을 갖춘 슬라이드 
메카니즘(Slide mechanisms)도 포함된다. 
예를들면,  스틸제의 것으로 홈이 파진 
원통·볼케이지 및 하우징으로 구성된 것과 
세그먼트·베어링볼이 내장된 케이징 및 단면이 
삼각형의 홈을 갖는 가이드레일로 구성된 것도 
있다."고 규정

또한, 동호 부분품에 관한 해설내용에 보면 
연마강구, 베어링 볼, 베어링용의 로울러 또는 
니이들, 링·케이지(cage)·고정슬리이브(fixing 
sleeve) 등이 포함되는 것으로 설명되어 있음.

아울러, HS 8482호 관세율표해설서 내용에 
“볼베어링·로울러베어링 또는 니이들로울러 
베어링과 일체로 되어 있는 기계부분품은 각각 
해당되는 호에 분류된다”고 설명하고 있음. 

  Model and Result



 

“The model gave suggestions that I could have missed. I found this very helpful.”

“The model helped me make quick decisions.”

“Since the model shows the candidates, it can be helpful to educate new workers who have 
short working experience and expertise in the classification task.”

https://ds.ibs.re.kr/product-classification/ 
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  Beta Testing with Korea Customs Service

https://ds.ibs.re.kr/product-classification/


This work would not have been possible without my amazing collaborators!

Mia KarandeepYeonsoo Etim Cheng-TeYu-Che Ryan

John

Brian

Aitolkyn Jaechan

Soyeon

Katie Kien AlinaEunji Sihyeon
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  Thank You
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