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Generate food images
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Method

* Conditional GAN [Mirza et al. arXiv 2014]
* Input
* Random vector z
» Condition vector c

* Output
« Generated image which is specific for condition vector ¢
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Conditional GAN with WGAN-GP

 WGAN [Arjovsky et al. arXiv 2017]

* Minimize Wasserstein distance

* WGAN-gp [Gulrajani et al. arXiv 2017]
» Generate High quality image
» Reduce training of computational cost of WGAN

e Loss function
LEVOAN=CF — B[ D(x|c)] — E[D(G(z]c))]+

AE[(IVD(ax — (1 — aG(Zlc)] = 1)°]

LEVOAN-CP = E[D(G(z|c))]
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Improved c-GAN: Discriminator of dish plate

* We use a discriminator for dish plate outline

* Dish plates of generated images will be round by the
constrain of the discriminator
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Discriminator of dish plate outline

* Learn the concept of dish plate shape
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Experimental data

e Ramen Dataset

Target category

Plane ramen 790
Jiro ramen 5,901
lekei ramen 2,836
Spicy ramen 3,578

Taiwan ramen 1,567

Onomichi ramen 1,228

total 15,900

2018/7/14 UEC yanailab 2017



L L,llMlllllLlLLLLLLLLLLLLLLLL,,,,,
Experimental results

« Ramen GAN
 Conditional GAN
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Experimental results

 Ramen GAN
 WGAN-GP+Discriminator of dish plate
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Experimental data
» Cookpad dataset has 500k recipes.

« We used several ingredient categories which is
frequently used.

Gcookpad
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Experimental results

* Recipe GAN
* Conditional GAN
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Experimental results

* Recipe GAN
* Conditional GAN+

-

WGAN

-GP
S

2018/7/14 UEC yanailab 2017



Experimental results

* Recipe GAN
 CGAN+WGAN-GP+ Dish plate disicriminator
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Experimental results

* Specific food category image generation
Category Generated images
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Image retrieval using generated image

 Image retrieval with generated image and
category name

Ingredients
|
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Image retrieval using generated image

Query image Tomato+Chicken

Query Input mgredl-ens
Tomato + Chicken
Y Lavean
rIREIANBCET, H23NERRNEN
Y, ROTERHUVERTETS,
Search resul W 2uo832y
Ingredients
Eqq plant aF
\ Green pepper 28
Search result Tomato 28
Chicken 100g
salt-marinated rice malt x&1 -
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Conclusion and future work

e Conclusion

* Food image generation using conditional GAN
* Ramen GAN
» Recipe GAN

* The dish plate discriminator and WGAN-GP are
effective for food image domain

 Future work
« improvement of further quality

* clean up dataset
* Dividing current category into more detailed category

« Numerical results £\
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