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RESEARCH INTEREST

e Efficient and Trustworthy Multimodal Foundation Models: from Visual Perception to Physical Al

. | build vision-language and multimodal foundation models that are efficient to train, reliable to deploy, and
ready to move from the screen into the physical world. The principal thread of my work is Corruption-to-
Reconstruction (C2R): deliberately corrupting what a model sees (by masking, noise, or embedding-space
perturbation) and learning to restore it is a simple, general principle that yields stronger representations with
less compute and less data. This agenda has produced 12 papers at CVPR, ICCV, ECCV, and NeurlPS (7 as
first author) and is supported by the NRF Outstanding Early-Career Researcher Program (Pl, 2026—-2029).

- Efficient Learning of Vision-Language Foundation Models (core agenda)
Training. Salience- and token-aware masking cuts pre-training time by up to 50% without losing
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(ECC [C14]) and makes vision-language encoders robust through embedding-space augmentation
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generatlon models [C12] Data. Corruption-reconstruction signals and counterfactual caption
interventions select the image—text pairs that actually matter [P8, P15]. Deployment. Training-free
token merging and quantization-robust early exit bring large vision and CLIP models toward on-device
and Al-semiconductor settings [P14, P12], alongside parameter-efficient adaptation [C9, P2].

- From Perception to Action: toward Embodied and Physical Al

My earlier work covers the two ingredients an embodied agent needs. Acting from pixels: sample-
efficient, environment-agnostic visual reinforcement learning for control on DeepMind Control Suite,
Atari, and DrawerWorld [C4, C5, C8, J1]. 3D perception: self-supervised monocular depth and stereo
matching that keeps adapting under changing real-world conditions [C1, C10, J3, J5]. My group is now
combining these with our efficient VLMs to build vision-language-action (VLA) and video models for
robots and autonomous driving: light enough to run on the platform, and robust enough to be trusted
there (new direction, launched in 2026).

- Trustworthy and Secure Al

As models become more capable, | study how to keep them verifiable. Authenticity: detecting Al-
generated images of people through social-gaze consistency, a human-centric semantic cue, with Prof.
James M. Rehg at UIUC [P13], and placebo-controlled auditing of deepfake detectors [P9]. Agents and
LLMs: execution-layer attack surfaces of browser agents [W2], deployment gaps of Al-assisted security
monitoring in industrial control systems [W3], correlated failures of LLM verifiers [P11], and auditing of
LLM-provided evidence [P10]. This line is funded by the National Security Research Institute (Pl), the
IITP Al-agent safety program with KAIST, and the ITRC Al Security Research Center.

Beyond these pillars, | apply the same tools to Al for science and industry, including fluorescence microscopy
[P3], semiconductor manufacturing, and audio-visual music understanding, through my affiliations with the Al-
Bio and Next-Generation Semiconductor programs at Soongsil.

Assistant Professor, Soongsil University Seoul, South Korea | Sep. 2025 — Present

School of Electronic Engineering, College of IT - Director, Scalable Al Lab (SAIL) R§WIE Scongsii University

Appointed as full-time faculty immediately upon Ph.D. conferral (Aug. 2025), with no intervening postdoctoral period
Affiliated faculty: Department of Al-Bio (Graduate School) and Department of Next-Generation Semiconductor
Participating faculty: Al Security Research Center (IITP-ITRC), Soongsil University

Visiting Scholar, University of lllinois Urbana-Champaign (UIUC) Urbana, IL, USA | Jan. 2026 — Feb. 2026
Host: Prof. James M. Rehg
Research topic: Social Al and Al-generated image (deepfake) detection. Outcome: [P13], co-authored with Prof. Rehg

Research Intern, Backbone Research Group, NAVER Al Lab Seongnam, South Korea | Mar. 2025 — Aug. 2025

)
Host: Dr. Dongyoon Han NAVER Al L AR
Research topic: Efficient pre-training of vision-language models; corruption-based data filtering. Outcome: [C13] (ECCV
2026), [P8]



Instructor, Ewha Womans University Seoul, South Korea | Sep. 2024 — Aug. 2025

(775 EWHA WOMANS

Department of Contents Convergence &Y UNIVERSITY
Teaching: Contents Database; Computational Thinking and Programming

Visiting Researcher, University of British Columbia (UBC) Vancouver, Canada | Jul. 2024 — Sep. 2024
Host: Prof. Kwang Moo Yi OF BRITISH corumeta

Research topic: Generative pre-training of large-scale models. Outcome: [C7] (ECCV 2024), [C14] (ECCV 2026)
Adjunct Professor, Seoul Media Institute of Technology (SMIT) Seoul, South Korea | Mar. 2024 — Feb. 2025

_ SHIT
Department of E-business sgscpana
Teaching: Data Innovation and Al Technology (lectured in English)
Research Intern, ActionPower Seoul, South Korea | Aug. 2018 — Dec. 2018
Advisor: Jiwha Lee (©) paglo
Research topic: Network architectures and augmentation techniques for audio data
EDUCATION
Ewha Womans University Seoul, South Korea | Mar. 2020 — Aug. 2025

Ph.D. in Computer Science and Engineering (integrated M.S./Ph.D. program), Computer Vision Lab

Advisor: Prof. Dongbo Min

Outstanding Dissertation Award (Graduate School-wide); Distinguished Research Scholarship (awarded across the
entire Graduate School)

Ewha Womans University Seoul, South Korea | Mar. 2016 — Feb. 2020
B.S. in Contents Convergence and Computer Science
Graduated summa cum laude, ranked 1st in class

PUBLICATIONS (INTERNATIONAL)

Hyesong Choi in bold; T corresponding author; * equal contribution; underlined: student advised at SAIL, Soongsil
University.

Conference
o [C18] “Disentangling Channel Semantics in Vision Transformers via Token Decorrelation and Composition-

Aware Modulation” & BY¥IE
Daeun Kim, Hyejin Park, Hyesong Choi, and Dongbo Min

Neural Information Processing Systems (NeurlPS), 2026

o [C17] “Why Al-Assisted Security Monitoring Is Hard to Deploy: A Taxonomy of Policy-to-Operation Gaps in

Industrial Control Environments” 8718
Jeong-Han Yun, Jina Kang, and Hyesong Choit
ACM CCS Workshop on Artificial Intelligence and Security (AlSec), 2026

o [C16] “When Recovery Fails Open: A Controlled Study of Execution-Layer Attack Surfaces in Browser
Agents” M¥IE
Soobin Yim, ChanHyeok Lim, Thien-Phuc Doan, Hyesong Choi, and Souhwan Jung
ACM CCS Workshop on Security, Privacy, and Safety of Agentic Al Systems (AGENT-SEC), 2026

« [C15]“ECC: Encoder-Centric Corruption for Fine-Grained Vision in VLMs” M¥II (0§
Hyesong Choi, Daeun Kim, Sungmin Cha, Kwang Moo Yi, and Dongbo Min
European Conference on Computer Vision (ECCV), 2026
International collaboration with Meta and the University of British Columbia
o [C14] “Isotropic Embedding Perturbations for Robust Vision Language Encoders” M¥IF 22 ()
Hyesong Choi, Daeun Kim, Song Park, Taekyung Kim, Byeongho Heo, Sangdoo Yun, Dongbo Min, and
Dongyoon Han

Collaboration with NAVER Al Lab (“Aether”)

¢ [C13] “Enhancing Alignment for Unified Multimodal Models via Semantically-Grounded Supervision” ’E‘)
Jiyeong Kim, Yerim So, Hyesong Choi, Uiwon Hwang, and Dongbo Min
European Conference on Computer Vision (ECCV), 2026

e [C12] When Task Success Hides Took Misuse: Analyzing Silent Compromise in Browser-Use Agents M¥I1
Soobin Yim, ChanHyeok Lim, Hung Dinh-Xuan, Hyesong Choi, and Souhwan Jung
World Conference on Information Security Applications (WISA), 2026



o [C11] “CLDA: Collaborative Learning for Enhanced Unsupervised Domain Adaptation” )
Minhee Cho, Hyesong Choi, Hayeon Jo, and Dongbo Min
IEEE International Conference on Acoustics, Speech and Signal Processing (ICASSP), 2026

» 67

o [C10] “RoblA: Robust Instance-aware Continual Test-time Adaptation for Deep Stereo” &
Jueun Ko, Hyewon Park, Hyesong Choi, and Dongbo Min
Neural Information Processing Systems (NeurlPS), 2025

e [C9] “TADFormer: Task-Adaptive Dynamic TransFormer for Efficient Multi-Task Learning” &
Seungmin Baek, Soyul Lee, Hayeon Jo, Hyesong Choi, and Dongbo Min
Conference on Computer Vision and Pattern Recognition (CVPR), 2025

o [C8] “A Simple Framework for Generalization in Visual RL under Dynamic Scene Perturbations” Q) ’\:)
Wonil Song, Hyesong Choi, Kwanghoon Sohn, and Dongbo Min
Neural Information Processing Systems (NeurlPS), 2024

o [C7] “Salience-Based Adaptive Masking: Revisiting Token Dynamics for Enhanced Pre-training” @

Hyesong Choi, Hyejin Park, Kwang Moo Yi, Sungmin Cha, and Dongbo Min
European Conference on Computer Vision (ECCV), 2024

o [CB] “Emerging Property of Masked Token for Effective Pre-training” ’\Z)
Hyesong Choi, Hunsang Lee, Seyoung Joung, Hyejin Park, Jiyeong Kim, and Dongbo Min
European Conference on Computer Vision (ECCV), 2024

« [C5] “Environment Agnostic Representation for Visual Reinforcement Learning” @@
Hyesong Choi, Hunsang Lee, Seongwon Jeong, and Dongbo Min
International Conference on Computer Vision (ICCV), 2023

o [CA4] “Local-Guided Global: Paired Similarity Representation for Visual Reinforcement Learning” ’\;)
Hyesong Choi, Hunsang Lee, Wonil Song, Sangryul Jeon, Kwanghoon Sohn, and Dongbo Min
Conference on Computer Vision and Pattern Recognition (CVPR), 2023

« [C3]“KNN Local Attention for Image Restoration” & &)
Hunsang Lee, Hyesong Choi, Kwanghoon Sohn, and Dongbo Min
Conference on Computer Vision and Pattern Recognition (CVPR), 2022

o [C2] “Sequential Cross Attention Based Multi-Task Learning” ’\:)

Sunkyung Kim, Hyesong Choi, and Dongbo Min
IEEE International Conference on Image Processing (ICIP), 2022
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¢ [C1] “Adaptive Confidence Thresholding for Monocular Depth Estimation” &>
Hyesong Choi*, Hunsang Lee*, Sunkyung Kim, Sunok Kim, Seungryong Kim, Kwanghoon Sohn, and
Dongbo Min
International Conference on Computer Vision (ICCV), 2021

Journal
o [J6] “Addressing Class Imbalance in Contrastive Knowledge Distillation via Teacher-Guided Feature

Augmentation for Semantic Segmentation” @
Jiyeong Kim, Hyesong Choi, Seongwon Jeong, Keonhee Ahn, and Dongbo Min
IEEE Access, 2026
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o [J5] “UniTT-Stereo: Unified Training of Transformer for Enhanced Stereo Matching” &
Soomin Kim, Hyesong Choi, Jihye Ahn, and Dongbo Min
IEEE Access, 2025

o [J4] “Global Structural Knowledge Distillation for Semantic Segmentation” ’\:)
Hyejin Park, Keonhee Ahn, Hyesong Choi, and Dongbo Min
IEEE Access, 2025

” /;\

¢ [J3] “MaDis-Stereo: Enhanced Stereo Matching via Distilled Masked Image Modeling” <&
Jihye Ahn, Hyesong Choi, Soomin Kim, and Dongbo Min
IEEE Access, 2025

o [J2] “Cross-Scale KNN Image Transformer for Image Restoration” /\:)
Hunsang Lee, Hyesong Choi, Kwanghoon Sohn, and Dongbo Min
IEEE Access, 2023



[J1] “Learning Disentangled Skills for Hierarchical Reinforcement Learning through Trajectory Autoencoder

with Weak Labels” & &)
Wonil Song, Sangryul Jeon, Hyesong Choi, Kwanghoon Sohn, and Dongbo Min
Expert Systems with Applications (ESWA) (IF=7.5), 2023

Preprints

[P13] “Vision-Language Models Cannot Tell What Moves Without Knowing How They Move” Sl
Yoonsu Kim and Hyesong Choit
Under review, 2026

[P12] “Deeper Is Not Better for Quantized CLIP: Early Readout Recovers Accuracy While Cutting Compute”
Ly

Kahyeon Nam and Hyesong Choit

Under review, 2026

[P11] “Rationale Content Shapes What a Detector Learns: Controlled Supervision for Person-Centric Al-

Image Forensics” B47I8

Jihyeon Kim, Sohee Kim, Soosan Lee, and Hyesong Choit
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[P10] “The Price of a Merge Is Paid in Depth: A Tight, Label-Free Bound on Token Merging in Vision

Transformers’” 8711
Semi Lee, Hyejin Go, and Hyesong Choit
Under review, 2026

[P9] “Aligned Is Not Supported: Attributing Image—Text Alignment to Caption Phrases for Data Selection”
(VT

Hyejin Go, Semi Lee, and Hyesong Choit

Under review, 2026

[P8] “When Eyes Betray Al: Social Gaze Consistency as a Semantic Cue for Al-Generated Image Detection”
Ly

Jihyeon Kim, Sohee Kim, Soosan Lee, Souhwan Jung, James M. Rehg, and Hyesong Choit

arXiv:2605.27348, 2026
International collaboration with UIUC

[P7] “LLM Verifiers Are Wrong Together: Confident Consensus Errors Set the Floor for Failure Prediction”
[(eT] ]

Soyeon Oh and Hyesong Choit

Under review, 2026

[P6] “Influential but Misaligned: LLM Evidence Drives Predictions Yet Misses What Institutions Classified”
[(e]

Jihyeon Kim, Sohee Kim, and Hyesong Choit

Under review, 2026

[P5] “Most of the Ablation Gain Was the Baseline’s Training Budget: A Placebo-Controlled Audit of

Evidence-Guided Deepfake Detection” B¥IH
Soosan Lee and Hyesong Choit
Under review, 2026

[P4] “Select What Resists Compression: Reconstruction Code Length for Label-Free Data Selection” Su L
A )

Hyes\ong Choi, Daeun Kim, Seungmin Baek, Taekyung Kim, Byeongho Heo, Dongbo Min, and Dongyoon
Han
Under review, 2026

[P3] “Disentangling Channel Semantics in Vision Transformers via Token Decorrelation and Composition-

Aware Modulation” & B¥IE
Daeun Kim, Hyejin Park, Hyesong Choi, and Dongbo Min
Under review, 2026

[P2] “Bootstrap Your Own Noise: Denoising and Latent Prediction Cooperate Only When Noise Is

Informative and Alignment Is Gated” @

Hyesong Choi, Daeun Kim, and Dongbo Min
Under review, 2026



e [P1] “Student-Guided Teacher Adaptation for Robust Adversarial Distillation” ’\ )

Hyejin Park, Hyesong Choi, and Dongbo Min
Preprint, 2025

RESEARCH GRANTS

Within the first year at Soongsil University (Sep. 2025 — present): KRW 34.9 billion in total research funding
across 10 projects — 7 grants as Principal Investigator (KRW 420 million) and 3 national programs as
participating faculty (KRW 34.5 billion). Funding spans government (NRF, IITP, NSR, MSIT, MOE), university,
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As Principal Investigator

NRF Outstanding Early-Career Researcher Program (3421 3) Mar. 2026 — Feb. 2029
“Enhancing Training Efficiency and Performance of Large-Scale Al Models via the Corruption-to-Reconstruction (C2R)
Framework”. National Research Foundation of Korea (NRF), Ministry of Science and ICT. Role: PIl. Total: KRW 300 million
(3-year national grant, competitively selected among early-career faculty)
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National Security Research Institute (NSR) Commissioned Research Apr. 2026 — Oct. 2026
“Analysis and Roadmap of Agentic-Al-based Autonomous Security Technologies for the National and Public Sector”. Role: PI.
Total: KRW 60 million
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COSS Next-Generation Semiconductor Convergence and Open Sharing System May 2026 — Dec. 2026
“Efficient Representation Learning and System Optimization with Large-Scale Models for Al-Semiconductor Convergence”.
Ministry of Education / NRF. Role: PI (Project Lead). Total: KRW 30 million
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Industry—Academia Collaborative R&D Project (Spartan SW), Phase I Fall 2026
“Temporally Aligned Audio-Visual-Text Multimodal Foundation Model and a Music—Video Segment Matching and
Recommendation System for Short-Form Content’. Role: PI. Total: KRW 10 million
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Industry—Academia Collaborative R&D Project (Spartan SW), Phase | Spring 2026
“Audio-Visual Multimodal Deep Learning Models for Music Content Analysis”. Role: PI. Total: KRW 10 million
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Soongsil University Research Fund for New Faculty Sep. 2025 — Aug. 2026
“Pre-training with a Generai-Purpose Decoder”. Roie: Pi. Totai: KRW 10 miiiion (awarded in the first semester of
appointment)
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Curriculum Development Projects: RISE Program and Al Bootcamp Program 2025 - 2026
Designed and developed four new Al courses. Soongsil University. Role: Pl

As Participating Faculty in National Programs

IITP Al-Agent Reliability and Safety Program Apr. 2026 — Dec. 2029
“Autonomous Control and Proactive Defense Mechanisms for Enhancing the Reliability and Safety of Al Agents” (No. RS-
2026- 25516624) IITP, Ministry of Science and ICT. Consortium: KAIST (lead), Seoul National University, Soongsil University,
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IITP-ITRC (Information Technology Research Center) Program 2020 — 2027 (joined Sep. 2025)
Al Security Research Center, Soongsil University (Director: Prof. Souhwan Jung) (IITP-2026-RS-2020-11201602). IITP,
Ministry of Science and ICT. Role: Participating faculty. Total: KRW 6 billion over 8 years (2020—2027); consortium with
Seoul National University, Yonsei University, Sejong University, Gachon University, and Busan University of Foreign Studies

Al-Centered University Program (Al& & CH &) 2026 — 2033
Soongsil University “Al Omniversity” (Director: Prof. Yongtae Shin). Ministry of Science and ICT / lITP; one of the first seven

universities selected nationwide. Role: Co-author of the winning proposal; participating faculty. Total: KRW 24 billion
over 8 years (2026—2033)

Advisory

Korea Institute of Science and Technology (KIST), Expert Advisory 2026 (one month)
“Planning of Physical-Al-based, City-Scale Integrated Safety and Disaster Response”. Role: Advisor
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Participation as Graduate Researcher (2019 — 2025)

Al Innovation Hub R&D. /ITP, Sep. 2021 — Mar. 2025

SPV (Security/Privacy/Visual) Firewall for Connected Autonomous Vehicles. NRF, Jun. 2023 — Feb. 2025
Bio Data Quality Leading Center (Bio-imaging). NRF, Jul. 2024 — Oct. 2024

AiA (Al in Action): Autonomous Action-Planning Al Laboratory. NRF, Jun. 2021 — Feb. 2024
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Detection/Segmentation (led to [C1], ICCV 2021). NRF, Mar. 2020 — Feb. 2024

e Al-based Automatic Water-Inflow Detection for Efficient Vehicle Development (real-time system integration). Hyundai
NGV / Hyundai Motor Group, Apr. 2021 — Mar. 2022

Al- memrnd annr-l—'\’nenluhnn for annln- and Multi-Sensor CCTV Video. NRF, Jul. 2019 — Dec. 2021

e Continuously Self-improving Al for Changlng Real-World Situations: delivery robots and visual RL (led to [C4], CVPR
2023). IITP, Apr. 2020 — Dec. 2021

e Complementary Deep Models for Pixel-Level Semantic Matching/Segmentation and Image-Level Retrieval. NRF, Mar.
2020 — Feb. 2021

e Core Technologies and Workforce Development for Simulated-Reality Content. //TF, Jul. 2020 — Dec. 2020

ADVISING AND MENTORING

Scalable Al Lab (SAIL), Soongsil University Founded Sep. 2025
Current members (Sep. 2026): 3 graduate students and 9 undergraduate researchers

e Graduate students: Hyejin Go, Sohee Kim, Jihyeon Kim (joined Sep. 2026 after undergraduate research
in SAIL)

¢ Undergraduate researchers: Semi Lee, Soyeon Oh, Kahyeon Nam, Soosan Lee, Yoonsu Kim, Minkyu
Kim, Sehun Park, Hojin Jin, Junha Jung

e Outcomes in the first year: 12 student-first-author manuscripts submitted to NeurlPS / ICLR with me as
corresponding author [P9—P20], 4 of them released on arXiv; an international co-authorship with UIUC [P13]

e Former members: Sungjun Kim (now at SK hynix); Taechyung Roh (undergraduate, Soongsil University)

TEACHING EXPERIENCE

Soongsil University (Main Lecturer for all courses)

Machine Learning Undergraduate, 50 students EE, Soongsil Univ. | Fall 2026

Advanced Programming Undergraduate, 39 students EE, Soongsil Univ. | Fall 2026

Al Research Seminar Graduate, 12 students EE, Soongsil Univ. | Fall 2026
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ep Learning Graduate, 9 students Al-Bio, Soongsil Univ. | Fall 202

Artificial Neural Networks Undergraduate, 39 students EE, Soongsil Univ. | Spring 2026

Multimedia Convergence Technology Undergraduate, 38 students EE, Soongsil Univ. | Spring 2026

Bio Machine Learning Graduate, 13 students Al-Bio, Soongsil Univ. | Spring 2026

Advanced Programming Undergraduate, 40 students EE, Soongsil Univ. | Fall 2025

Before Soongsil University

Computational Thinking and Programming Contents Convergence, Ewha Womans Univ. | Spring 2025

Main Lecturer

Contents Database Contents Convergence, Ewha Womans Univ. | Fall 2024

Main Lecturer. Student evaluation: 4.99/5, 89% participation rate

Data Innovation and Al Technology (lectured in English) E-business, SMIT | Spring 2024

Main Lecturer. Student evaluation: 4.68/5, 100% participation rate

Data Structures; Capstone Design Project; Open Software Project CS, Ewha Womans Univ. | 2020

Teaching Assistant (Profs. Dongbo Min and Hyunsoo Kim)

HONORS AND AWARDS

¢ NRF Outstanding Early-Career Researcher Program, National Research Foundation of Korea, 2026. A
competitive 3-year national grant for early-career faculty (PI)

¢ Outstanding Dissertation Award (Graduate School-wide), Ewha Womans University, 2025
¢ Boeing—Ewha Scholarship, 2025

o Distinguished Research Scholarship, awarded across the entire Graduate School, Ewha Womans
University, 2023

¢ Solvay Scholarship, full tuition and study incentives for two years (total 50 million KRW), 2022-2024

o Best Paper Awards (three times), Workshop on Image Processing and Image Understanding (IPIU), 2020,
2020, 2023




Summa cum laude (ranked 1st in class) and Academic Excellence Awards, Ewha Womans University,
2016-2020

ACADEMIC SERVICES

Program Committee Member AAAI 2027

Conference Reviewer CVPR 2022-2026; ICCV 2023, 2025; ECCV 2024, 2026; NeurlPS 2025, 2026;
ICLR 2026, 2027

Journal Reviewer International Journal of Computer Vision (IJCV); Engineering Applications of Artificial
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Board Member International Conference on ICT Convergence (ICTC), Nov. 2025 — Present
Expert Committee Member Future Security Technology Forum (0|2 297 |&XZ &), 2026 — Present

INVITED TALKS

o “Beyond Pixels: Detecting Al-Generated Images through Social Gaze Consistency” Oct. 8, 2026
3rd NEIT (Natural Sciences, Engineering, and IT) Convergence Research Seminar, Scongsil University (scheduled)

e “Three Challenges of Large-Scale Multimodal Al: Data, Efficiency, and Reliability” Jul. 13, 2026
IT Convergence Major Workshop Seminar, Soongsil University

o “Environment-Agnostic Al Agents” Feb. 10, 2026
Invited Seminar, Al Security Research Center (ITRC), Soongsil University

e “From Pre-training to Transfer: Designing Parameter Pathways for Al Security” Sep. 30, 2025

Invited Expert Lecture, Al Security Research Center (ITRC), Soongsil University

SELECTED MEDIA COVERAGE

Feature interview, “A lab sailing relentlessly toward AGI”, Issue Maker, Aug. 28, 2026

“Prof. Hyesong Choi’s team has three papers accepted at ECCV 2026, two with Meta and NAVER”:
Electronic Times (&1 X}4/&), Newspim, Korea University Newspaper (2'='L} 2/ 4/%2), Smart Economy, and
others, Jun. 24, 2026

Faculty appointment directly after Ph.D.: Kyosu Shinmun (2 7£/%), Dong-A Education, EduPlus News,
Aug.—Sep. 2025



