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Motivation 

1. With the advent of AI 2.0, especially the emergence and 

evolution of the generative adversarial networks (GANs), 

computers began to have a new creative ability. Design 

intelligence becomes a powerful force driving the 

development of design and creative fields.  

2. The concept and framework of design intelligence have 

not been proposed, and the state-of-the-art techniques of 

related topics have not been well summarized. Several 

problems and challenges that hamper the further application 

of design intelligence remain open to address. 
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Main idea 

1. Framework of design intelligence  

(1) It refers to AI technology that addresses issues in the design and creative 

process and generates creative solutions; 

(2) It includes a data module and a creative module, and the creative module has 

four main components, i.e., user need analysis, ideation, content generation, and 

design evaluation. 

2. Progress in design intelligence research 

(1) AI-based user need analysis;              (2) AI-based ideation; 

(3) AI-based content generation;               (4) AI-based design evaluation. 

3. Open problems and challenges 

(1) Creativity, novelty, and diversity;          (2) Large variance in the data; 

(3) High cost in collecting data;                  (4) Limited number of samples; 

(5) Interpretability of models and results;   (6) Human-computer collaboration. 
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Introduction 
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Criticisms 

Taking considerable time and effort, 

being expensive, lacking credibility, 

inheriting organizational tensions and 

individual biases, being inconsistent, 

and so on. 

Open problems 

Large amount of behavioral data; 

text, visual, auditory, body 

movement, and even VR or AR data; 

lacking persona assessment. 
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AI-based content generation 
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Generative models 
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Approaches for intelligence-generated content 

Text-to-image synthesis 
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Supervised translation: Unsupervised general translation:  

 Image-to-image translation 

Approaches for intelligence-generated content 
(Cont’d) 
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 Image enhancement 

Approaches for intelligence-generated content 
(Cont’d) 
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 Content-style transfer 

Approaches for intelligence-generated content 
(Cont’d) 
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AI-based design evaluation 
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AI-based design evaluation (Cont’d) 
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Open problems and challenges 
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Conclusions 

1. The concept and framework of design intelligence have been 

proposed. 

2. Progress in the four components of design intelligence, i.e., 

AI-based user need analysis, AI-based ideation, AI-based 

content generation, and AI-based design evaluation, has been 

reviewed in detail. 

3. Open problems and challenges for design intelligence have 

been discussed.  
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