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• KAIST 전산학부 부교수 / 김재철AI대학원 겸임교수
• 연구실: KIXLAB (KAIST Interaction Lab)
• 연구 분야: 인간-컴퓨터 상호작용(HCI), 인간-AI 상호작용

• Ph.D. MIT EECS
• M.S. Stanford University
• B.S. 서울대학교

• 산학협력: 삼성전자, 네이버, KT, LG전자, LG U+, LG AI연구원, HMG, 삼성SDS, 
Adobe, ONR, 링글, 알고리즘랩스, 엘리스 등

• NeurIPS 2022 키노트 연사
• 국제학회 우수논문상 14회 수상 (ACM CHI 9회)
• 한국정보과학회/IEEE-CS 젊은정보과학자상, KAIST Q-Day 창의교육 부문 특별표창, 

송암 미래석학우수연구상, 창의강의대상, 황규영 커리어 어워드, 우수강의상 수상





ChatGPT = 거대언어모델 + 대화형 인터페이스
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거대언어모델과 생성형 AI가 통합된 서비스
GitHub
programming

Microsoft
office suite

Adobe
image editing

Google
web search



현실: 쿨한 데모를 넘지 못하는 AI 기반 서비스

https://www.sequoiacap.com/article/generative-ai-act-two/



Towards Act Two
Act One

Technology-cut

Foundation models 
as is

Lightweight demonstrations 
of cool new technology

Act Two

Customer-back

Foundation models as a 
component

Solve human problems 
end-to-end

https://www.sequoiacap.com/article/generative-ai-act-two/

Interaction

Architecture

Evaluation



생성형 AI가 직면한 세 가지 interaction 과제

말을 알아듣는 것 같기는 한데…
사람의 의도와 가치를 제대로 담아낼 수 있는가?

잘 되는 사례를 보면 좋기는 한데…
다양한 사용자 그룹에 일관된 경험을 제공할 수 있는가?

혼자서 척척 잘 하기는 하는데…
사람에게 충분한 주도권을 줄 수 있는가?



생성형 AI가 직면한 세 가지 interaction 과제

사람의 의도와 가치를 제대로 담아낼 수 있는가?

다양한 사용자 그룹에 일관된 경험을 제공할 수 있는가?

사람에게 충분한 주도권을 줄 수 있는가?



• Perturb the data with different levels 
of Gaussian noise, and jointly 
estimate the corresponding scores

• Produce samples via an annealed 
Langevin dynamics 

• Require no sampling during training 
or the use of adversarial methods

• Produce samples comparable to 
GANs on MNIST, CelebA and CIFAR-
10 datasets

• Achieve a new state-of-the-art 
inception score of 8.87 on CIFAR-10

Song, Yang, and Stefano Ermon. "Generative modeling by estimating gradients of the data distribution."
Advances in Neural Information Processing Systems 32 (2019). 

Icon by Vectors Tank – Flaticon. |  Creator ARPA. https://www.youtube.com/watch?v=MdK031yh2uI

Interaction

8.87



{{{{{{masterpiece}}}}}}, {{{{{{best quality}}}}}}, eating ramen 

Creator ARPA. https://www.youtube.com/watch?v=MdK031yh2uI



Creator ARPA. https://www.youtube.com/watch?v=MdK031yh2uI

{{{{{{masterpiece}}}}}}, {{{{{{best quality}}}}}}, {{1 girl}}, She is eating ramen



Creator ARPA. https://www.youtube.com/watch?v=MdK031yh2uI

{{{{{{masterpiece}}}}}}, {{{{{{best quality}}}}}}, {{1 girl}}, 
She picked up the noodles in the ramen with a pair of chopsticks, She took her ramen 

chopsticks around her mouth, Her right hand is around her mouth, She has chopsticks in her 
hand close to her mouth, {{chopsticks}}, left hand down



Creator ARPA. https://www.youtube.com/watch?v=MdK031yh2uI

Variation gacha (がちゃ)

{{{{{{masterpiece}}}}}}, {{{{{{best quality}}}}}}, {{1 girl}}, {{chopsticks}}, short_hair, 
holding_chopsticks, chopsticks, {{megumin}}, witch hat, azure hair, {{{{{black chopsticks}}}}}}, 

{ramen noodle}, She picked up the noodles in the ramen with a pair of chopsticks, A pair of 
chopsticks is the same lengh, She took her ramen chopsticks around her mouth, Her right 

hand is around her mouth, She has chopsticks in her hand close to her mouth, {{{{Chopsticks 
are made up of two wooden sticks}}}}, {{{{only a pair of chopsticks are drawn in the picture.}}}}, 

no chopsticks, Ramen noodles are flowing down from her mouth into a ramen bowl,



Creator ARPA. https://www.youtube.com/watch?v=MdK031yh2uI

{{{{{{masterpiece}}}}}}, {{{{{{best quality}}}}}}, {{1 girl}}, {{chopsticks}}, {{{eating ramen}}}, short_hair, 
holding_chopsticks, chopsticks, {{megumin}}, witch hat, white t-shirt, azure hair, {{{{{black 

chopsticks}}}}}}, {ramen noodle}, from above, She picked up the noodles in the ramen with a one pair 
of chopsticks, A pair of chopsticks is the same lengh, She took her ramen chopsticks around her 
mouth, Her right hand is around her mouth,  She has chopsticks in her hand close to her mouth, 

{{{{Chopsticks are made up of two wooden sticks}}}}, {{{{only a pair of chopsticks are drawn in the 
picture.}}}}, no chopsticks, Ramen noodles are flowing down from her mouth into a ramen bowl,

VICTORY



• Low predictability
• Lack of specific feedback
• Low consistency
• Low controllability
• Difficult to communicate 

intent 

Ideas from Maneesh Agrawala

• Intuitive
• Natural language
• Visual output
• Support variations & seeds

IS THIS a good user interface?



Every AI App Faces aN Interaction Challenge



“Making language models bigger 
does not inherently make them better 

at following a user’s intent.”

“aligning language models with user 
intent on a wide range of tasks by 
fine-tuning with human feedback”

[Ouyang et al., 2022]

Aligning models with user intent

Ouyang, Long, et al. "Training language models to follow instructions with human feedback." arXiv preprint arXiv:2203.02155 (2022).
https://openai.com/blog/chatgpt/



RLHF: Human Feedback for Better Alignment

Ouyang, Long, et al. "Training language models to follow instructions with human feedback." arXiv preprint arXiv:2203.02155 (2022).
https://openai.com/blog/chatgpt/



ControlNet: Controllable Diffusion Models

Zhang, Lvmin, Anyi Rao, and Maneesh Agrawala. "Adding conditional control to text-to-image diffusion models." ICCV 2023.



Dissatisfaction with ChatGPT
• 본 연구팀의 95명 ChatGPT 사용자의 사용자 경험 불만족 390건 분석
– 1위: 사용자의 의도를 제대로 반영하지 못한다.
– 그외: 답변의 참신성과 깊이, 정확성, 투명성, 피해가는 답답함, 윤리성, 형태와 태도

Work-in-progress. Yoonsu Kim, Jueon Lee, Seoyoung Kim, Jaehyuck Park, Juho Kim.



CreativeConnect: Design Ideation with Gen AI
● Challenges in recombination:

● Precise intent description
● Handling multiple elements
● Verifying each recombination 

requires sketches, making it time-
consuming

● Predicting which combination will 
inspire designers

● Idea: Support reference 
recombination for graphic 
design ideation with generative 
models

DaEun Choi, Sumin Hong, Jeongeon Park, John Joon Young Chung, Juho Kim. 
“CreativeConnect: Supporting Reference Recombination for Graphic Design Ideation with Generative AI”. Under review.



System Overview







Generative Architecture



Evaluation: Study with 16 designers
● Higher sense of discovery and generation of multiple ideas with 

CreativeConnect



Evaluation: Study with 16 designers
• Creativity Support Index

– More expressive and collaborative

• Similar number of generations but
more semantically diverse user inputs

Cherry, Erin, and Celine Latulipe. 
"Quantifying the creativity support of digital tools through the creativity support index." ACM TOCHI 21.4 (2014): 1-25.



생성형 AI가 직면한 세 가지 interaction 과제

사람의 의도와 가치를 제대로 담아낼 수 있는가?

다양한 사용자 그룹에 일관된 경험을 제공할 수 있는가?

사람에게 충분한 주도권을 줄 수 있는가?



23%8%
Word Error Rate of 

Automated Speech Recognition AI

Tutor Student

accuracy 
gap



36% Max studentMin tutor 6%

Word Error Rate of 
Automated Speech Recognition AI

Tutor Student

accuracy 
gap

widens



Meaning not retained in machine 
translated discharge statements
[Taira et al., 2021]

Taira, Breena R., et al. "A pragmatic assessment of google translate for emergency department instructions."
Journal of General Internal Medicine 36.11 (2021): 3361-3365.

Buolamwini, Joy, and Timnit Gebru. "Gender shades: Intersectional accuracy disparities in commercial gender classification."
Conference on fairness, accountability and transparency. PMLR, 2018.

Gender shades: accuracy disparity in 
gender classification

[Buolamwini & Gebru, 2018]

Spanish ArmenianFarsi
6.0%

32.5%

45.0%



Shadow Learning:
로봇수술 도입 학습 기회를 상실한 레지던트가 간접학습에 의존

Beane, M. 2019. Shadow Learning: Building Robotic Surgical Skill When Approved Means Fail. Administrative Science Quarterly, 64(1), 87–123.



ceiling

floor

accuracy gap



ceiling

floor

widened accuracy gap

model-centric



ceiling

floor

narrowed accuracy gap

experience
benefit
value

interaction-centric



생성형 AI가 직면한 세 가지 interaction 과제

사람의 의도와 가치를 제대로 담아낼 수 있는가?

다양한 사용자 그룹에 일관된 경험을 제공할 수 있는가?

사람에게 충분한 주도권을 줄 수 있는가?



Novices cannot translate intentions to changes

tone down the text
HTML code 
CSS code

??
?



Stylette
Natural language tool for editing of website styles

tone down the text

Tae Soo Kim, DaEun Choi, Yoonseo Choi, Juho Kim
Stylette: Styling the Web with Natural Language. CHI 2022. Honorable Mention Award. 





Google Cloud 
Speech-to-Text

GPT-Neo with 
Trained P-tuningP1P2P3P4make this stand out moreP5P6P7P8

P1P2P3P4make this stand out moreP5P6P7P8
font-size,heightP5P6P7P8increase

Dataset

300 triplets
Vague request | CSS Properties | Change directionRecord

Transcribe

Concatenate Generate

Extract

NLP Architecture



Dataset

1,761,161 components
Screenshot | CSS properties

Variational 
Autoencoder

Embedding Space Property Values

Group and 
Sample

Cosine
SimilarityEmbedding

Capture

Precomputed Vectors from 
Large-Scale Dataset

CV Architecture



Comparative Evaluation of Stylette
Participants 

Web design/coding novices  
(N=40, 11 female, 29 male) 

Procedure
(1) Well-defined task (2) Open-ended task 

Before After Blank slate References

Between-subjects
Control: DevTools
Treatment: Stylette



Successful, faster, more exploration

Completed the task 
in 35% less time

(p <.05)

80% of Stylette users 
completed the task

only 35% of DevTools users did

Similar number 
of changes

but
More diverse 

properties used



Self-Confidence Drops?!

2

Stylette DevTools

4

6

7

5

3

1

Initial increase for both conditions (p <.05)

but decreases later for Stylette users (p <.05)

“This is my first time 
handling [CSS] but I 

did this!”

DevTools users
felt rewarded

D14

Stylette users 
felt restricted

“I expected more 
surprising changes 

like glittering.”
S4

Pre-ta
sk

Task 1
Task 2

Pre-ta
sk

Task 1
Task 2



초거대 AI에 의한 무력감:
AI와의 인터랙션을 통해 자기효능감을 찾을 수 있을까?

핵심은 주도권과 컨트롤

KBS. 대화의희열3. https://www.youtube.com/watch?v=TQNELc4dJr4



Toward Interaction-Centric AI



Slide from Michael Bernstein

Two Cultures of Evaluation

ROC AUC, precision, recall, 
correlation, MSE, NDCG, 

BLEU score, inception score…

task performance, task time, 
cognitive load, usability,

user satisfaction, …



Gordon, Mitchell L., et al. "The disagreement deconvolution: Bringing machine learning performance metrics in line with reality." CHI 2021.

Two Cultures of Evaluation



Gordon, Mitchell L., et al. "The disagreement deconvolution: Bringing machine learning performance metrics in line with reality." CHI 2021.

Realigning Performance Measures

Disagreement deconvolution

Not “What proportion of ground truth labels does the classifier agree with?” 

But “What proportion of the population does the classifier agree with?”

0.95 0.73
Jigsaw Toxicity Task (ROC AUC)

Different model / application decisions with the realigned metric.



AI의 성능 지표가 사람들의 가치와 의도를 반영하는가?

• 인터랙션 설계 및 관찰이 중요

실세계의 복잡한 가치를 어떻게 지표에 반영시킬 수 있는가?

• 인간 중심, 사용자 경험 중심으로 설계

• 다수결이 아니라 다양한 의견을 반영하는 데이터/모델 파이프라인 설계

AI의 성능 지표를 어떻게 설계하고 검증해야 하는가?

• 유연하고 주관적인 지표를 빠르고 효율적으로 검증할 수 있는 체계 필요



Ye, Seonghyeon, et al. "FLASK: Fine-grained Language Model Evaluation based on Alignment Skill Sets." arXiv preprint arXiv:2307.10928 (2023).

FLASK: Fine-grained Language Model Evaluation 
based on Alignment Skill Sets

• Logical thinking
• Background knowledge
• Problem handling
• User alignment

https://kaistai.github.io/FLASK/



Evallm: user-defined Metrics in llm applications

Kim, Tae Soo, et al. "EvalLM: Interactive Evaluation of Large Language Model Prompts on User-Defined Criteria." arXiv:2309.13633 (2023).

https://evallm.kixlab.org/





• Define custom criteria
• Pre-defined criteria suggestions
• Refine/Merge/Split suggestions





Model-Centric AI

Good accuracy

Well-trained model

Benchmarks

Building blocks, 
often not an end point

Data-Centric AI

Good efficiency

Quality data

MLOps

Reliable & streamlined 
pipeline

Interaction-Centric AI
Good UX

Usable application

Human-AI interaction

Complex 
real-world tasks

Human-Centric AI?



100X
AI applications

Key Components: 
(1) Interaction enables intuitive & efficient 

LLM UX.
(2) Architecture enables controllable & 

predictable LLM behavior.
(3) Evaluation enables custom & aligned 

LLM performance.

100x
human-aI

Interactions

Education, productivity, healthcare, finance, data 
analysis, decision making, writing, programming, 
design, translation, marketing, search, planning, 

shopping, …



Model-centric Design Process

Here’s a cool model.
What can we build with it?

Here’s a cool model.
Let’s build a better performing model.



Iterative Human-Centered Design Process

Image Credit: Stanford d.school

Combine model- & data-centric 
approaches

Interaction post-hoc è
guide the design & research process

Iteration



생성형 AI가 직면한 세 가지 interaction 과제

사람의 의도와 가치를 제대로 담아낼 수 있는가?

다양한 사용자 그룹에 일관된 경험을 제공할 수 있는가?

사람에게 충분한 주도권을 줄 수 있는가?



생성형 AI가 제시하는 interaction 혁신의 기회

사람의 의도와 가치를 제대로 담아낸다. è aligned AI
다양한 사용자 그룹에 일관된 경험을 제공한다. è equitable AI
사람에게 충분한 주도권을 준다. è controllable AI

Interaction-centric AI
+

Interaction/Architecture/Evaluation Framework

Juho Kim juhokim.com |  kixlab.org |  @imjuhokim |  juhokim@kaist.ac.kr


