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This presentation is based on a few research talks I gave in several universities  
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I took this photo :)



More controversial >> more disruptive?



The Age of Generative AI

https://www.sequoiacap.com/article/generative-ai-a-creative-new-world/ 
https://a16z.com/2023/03/17/the-generative-ai-revolution/ 

September 2022 March 2023

https://www.sequoiacap.com/article/generative-ai-a-creative-new-world/
https://a16z.com/2023/03/17/the-generative-ai-revolution/


Large Language Models (LLM)

Zhao et al. “A Survey of Large Language Models”, March 31, 2023, https://arxiv.org/abs/2303.18223

https://arxiv.org/abs/2303.18223


Text-to-Image Models and Systems



The context of today’s discussion 
is text-to-image generation.



https://harrywang.me/calligraphy 

A Framework and Dataset for Abstract Art Generation via CalligraphyGAN”, with Jinggang Zhuo and Ling Fan,  
Workshop on Machine Learning for Creativity and Design at NeurIPS 2020, Vancouver, Canada.

https://harrywang.me/calligraphy


Disco Diffusion to Stable Diffusion

A nice painting of a tiger running in 
the jungle chased by a hunter in 

red cloth by henri rousseau

ultra detailed pencil and 
watercolors and digital illustration 

of many plants grow inside the bus 
by henri rousseau

2022 May 
Disco Diffusion

2023 March 
Stable Diffusion

A photo I took at 
Barnes Foundation



Dreambooth (Aug. 2022) and Lora (Jan. 2023)

NOTE: models are trained by me for learning purpose only



Instruct Pix2Pix (Nov. 2022)

Make her sad

Make her look  
80 years old

Autumn

Snowy

NOTE: images are generated by me for learning purpose only



ControlNet (Feb. 2023)

This clothing example is from our team’s work at Tezign This bathroom sign example is from a ControlNet Competition from Replicable.Art: 
https://replicable.art/competitions/64603724674efed6c92d1509  

https://replicable.art/competitions/64603724674efed6c92d1509


Midjourney V4, V5 (March 2023) 
…

https://harrywang.me/blog



DragGAN (May 2023)

NOTE: screenshots are my testing results based on the unofficial code repo





Generative AI will fundamentally 
change how content is created.

How is human creativity affected?

How are creative processes affected?



Framework for Human Creativity

Rhodes, Mel (1961). An analysis of creativity.  
The Phi Delta Kappan, 42(7), 305-310.

Image Credit: https://www.creative-change-management-online.com/creativity-frameworks/framework-rhodes-4ps-of-creativity

Rhodes 4Ps of Creativity

“Creativity is a phenomenon 
whereby something new 
and valuable is formed”  

- Wikipedia



Human Creativity or Machine Creativity?

a highly detailed surreal airbrushed art of dopamine 
flowing from Venus and through space into me, 

CGSociety, Unreal Engine, 8K, render, CGI, concept art, 
trending on artstation, dutch golden hour, dreamlikeart

Results with different seeds (everything else same)



Different Essential Skills for Creativity?

“William (Willem) van Gogh” 
& 

“Vincent Shakespeare”

What I learned from 
generating over 200K 
images and selected 
less than 1000 high 

quality ones (curation 
rate is less than 0.5%)



Project 1 Research Questions

- Does generative AI affect designers’ productivity and 
quality in creative tasks? 

- How does generative AI affect designers with 
different experience levels (novice vs. expert)?

“Impact of Generative AI on the Production of Creative Tasks” with Shuai Yang, Jinhui Hou, Lei Wang and Gang Wang, SCECR 2023



A Field Experiment
- A real-world design competition, in which 60 student 

teams participated to design clothes, shoes, and other 
accessories for an international fashion brand. 

- Randomly assigned: 29 teams use AI and 31 teams do 
not use AI. 

- Professional judges from the company rated and scored 
the teams.



Preliminary Results
Teams with the AI help received higher 
scores/rankings compared to the teams 

without AI help. 

Such a positive impact of generative AI 
tools was significantly stronger for low-

ability designers. 



A Lab Experiment
- A design process is typically composed of two stages: the initial 

inspiration stage, known as divergent thinking, and the creation 
stage, which entails convergent thinking. 

- Expert and non-expert participants were assigned a graphic 
design task and asked to work on it with or without AI tools at 
different creative stages. 

- 153 participants in four groups: 
- No AI in both stages (control group) 
- AI in both stages 
- AI only in stage 1 (divergent thinking) 
- AI only in stage 2 (convergent thinking)



Preliminary Results

Stage 1

Stage 2



Prompt Engineering

“ultra detailed pencil and watercolors and digital 
illustration of many plants grow inside the bus by 
henri rousseau, wes anderson, tim burton, tomm 

moore, jean pierre jeunet; 4k 8k hd high resolution”

“Prompt engineering is the process of structuring words 
that can be interpreted and understood by a text-to-image 

model. Think of it as the language you need to speak in 
order to tell an AI model what to draw.” - OpenArt

A well-written prompt often consists of key subjects/
objects with various modifiers and magic words

Modifiers: 
- photography 
- art mediums 
- artists  
- emotions 

…

Magic words: 
- HDR, UHD, 4K, 8K 
- Highly detailed 
- Trending on artstation  
- Unreal engine 

…



Project 2 Research Question

“Towards an Automatic Prompt Optimization Framework for AI Image Generation”,  
with Ling Fan, Kunpeng Zhang, Zilong Pei, Anjun Li, HCII 2023.

- Good prompts are often quite long: the median of total number 
of words is 29 for our of our 140K prompts dataset. 

- It is not easy to come up with a good prompt especially for 
inexperienced users. 

- Can we develop algorithms to optimize prompts for better 
quality in generated images?



A Prompt Optimization Framework
“ultra detailed pencil and watercolors and digital 
illustration of many plants grow inside the bus by 
henri rousseau, wes anderson, tim burton, tomm 

moore, jean pierre jeunet; 4k 8k hd high resolution”

many plants grow inside the bus by henri rousseau, 
wes anderson, tim burton, tomm moore, jean pierre 

jeunet; 4k 8k hd high resolution, ultra detailed 
pencil and watercolors and digital illustration

many plants grow inside the bus 

Try to change the prompt into 
a text pair for generative 

model training

Input:

Output:

Model Training: 140K Raw Prompts —> 30K prompt pairs —> Fine-tuned a special T5 (Generative Commonsense Reasoning T5)

Post-processing: remove artists based on zero-shot intention classification (with/without human) —> add common negative prompts



Preliminary Evaluation
- A product based on our framework was 

developed and deployed for two months and 
real user data entries were collected to evaluate 

our framework. 

- 200 user original prompts and 200 
corresponding optimized prompts were used to 

generate 400 images 

- For an image pair, three human evaluators were 
asked to judge which image has better quality. 

- 75% of optimized images are considered to have 
higher quality than images without prompt 

optimization based on majority voting. 



Project 3 Research Question

“Revamping Interior Design Workflow Through Generative Artificial Intelligence”,  
with Ziming He, Xiaomei Li, Ling Fan, HCII 2023.

How can Generative AI transform key tasks in a typical 
interior design workflow, namely, ideation, schematic 

drafting, and layout planning?



Ideation

Targeted style fine-tuning (e.g., 
unique styles of a studio) and 

deliberated prompt engineering 
can jumpstart the creative 

process.



Schematic Drafting

ControlNet-based rendering 
improves design workflow efficiency. 



Layout Planning

Parametric design 
paired with 

generative AI may 
create new ways of 

layout planning.



Some Closing Remarks



Technostress for Generative AI
“People experience technostress when they cannot adapt to or cope with 

information technologies in a healthy manner.”



Social Creativity for AIGC
https://replicable.art/

"[A human being is ] the most 
imitative creature in the world, and 
learns at first by imitation" - Aristotle

Replicable.Art is a social learning 
community dedicated to curated 

AIGC (AI Generated Content), tools, 
and learning materials.

https://replicable.art/


https://twitter.com/johnkoetsier/status/1603234885791285248

ChatGPT is writing 
(some) code better and 
faster than me and I am 

pretty happy and not 
worried at all.

I will hire ChatGPT 
to be my TA this fall 

semester :)



Thanks!


