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Introduction



Motivation

egg, salt, potato, cheese

Data Augmentation

Gamification

Food Art



Motivation

Visualize Menu

Helps young children learn to 
think and express ideas*

• https://edsource.org/2015/art-appreciation-helps-young-children-learn-to-think-and-express-ideas/77734
• https://www.fiverr.com/graphixerlk/create-a-professional-restaurant-menu-design
• https://www.forbes.com/sites/lisakocay/2017/08/11/food-wines-best-new-chef-2016-will-open-two-restaurants-in-miami-design-district/?sh=5670d57e3baf Design Cuisine

https://edsource.org/2015/art-appreciation-helps-young-children-learn-to-think-and-express-ideas/77734
https://www.fiverr.com/graphixerlk/create-a-professional-restaurant-menu-design
https://www.forbes.com/sites/lisakocay/2017/08/11/food-wines-best-new-chef-2016-will-open-two-restaurants-in-miami-design-district/?sh=5670d57e3baf


A Food Image 
Generator 
based on 
StackGAN-v2



About StackGAN-v2

• StackGAN-v2 can generate photo-
realistic images

• Works well on spatially compact 
objects such as birds and flowers

• Not so good on more complex 
scenes or objects like food

• Why?
• More than one object
• Color diversity
• Interaction between objects



A Food Image Generator based on StackGAN-v2

Q1 Q2

Q1: How to encoder ingredients?

Q2: How to generate image?



Q1 => Attention-based Cross-Modal Association Model



Q1 => Attention-based Cross-Modal Association Model



Q2 => Generative Meal Image Network



max

Cycle-consistency Constraint



Dataset

• Recipe1M dataset [*]

• ~400k recipes with title, ingredients, 
instructions and images.

• ~16k ingredients names
• => reduced to ~4k by frequency
• => further merged to ~2k by semi-

automatic fusing process

[*] Marin, Javier, et al. "Recipe1M: A Dataset for Learning Cross-Modal Embeddings for Cooking Recipes and Food Images." arXiv preprint arXiv:1810.06553 (2018).



Evaluate attention-based association model

* 1K, 5K, 10K means how many recipes/images we’re retrieving from, the larger the more difficult

[5]: Chen, Jing-Jing, et al. "Deep Understanding of Cooking Procedure for Cross-modal Recipe Retrieval."



Evaluate generative meal image network

train/test dataset are 17209/3784 (salad), 9546/2063 (cookie) and 4312/900 (muffin)

• Training time: 3~4 days for 300 epochs
• Inception Score (IS): higher score means images that are both meaningful and diverse
• Frechet Inception Distance (FID): Frechet distance between real and synthesized data distributions 

in feature space





Change Ingredients;
Fix Style Vector



Fix Ingredients;
Change Style Vector



Demo
on

foodai.cs.rutgers.edu



A Multi-ingredients Pizza 
Generator based on StyleGAN2





Losses







Demo
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foodai.cs.rutgers.edu



Q & A

• Han, Fangda, Ricardo Guerrero, and Vladimir Pavlovic. "CookGAN: Meal Image Synthesis from
Ingredients." The IEEE Winter Conference on Applications of Computer Vision. 2020.

• Han, Fangda, et al. "MPG: A Multi-ingredient Pizza Image Generator with Conditional StyleGANs." arXiv
preprint arXiv:2012.02821 (2020).


