
Large-scale Intelligent Systems Laboratory

Large-scale Intelligent Systems Laboratory

NSF I/UCRC Center for Big Learning

Department of Electrical and Computer Engineering

Department of Computer & Information Science & Engineering

CISE

StackGAN++: Realistic Image 
Synthesis with Stacked Generative 
Adversarial Networks 
Xiyao Ma

https://arxiv.org/pdf/1710.10916.pdf

https://arxiv.org/pdf/1710.10916.pdf


Large-scale Intelligent Systems Laboratory

StackGAN++
◼ GAN made some huge success in various tasks, but not good 

on high quality image generation.

◼ StackGAN++ consists of multiple generators and discriminators 

in a tree-like structure; images at multiple scales corresponding 

to the same scene are generated from different branches of the 

tree.
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Generative Adversarial Network

Conditional GAN is an extension of GAN where both the generator and discriminator 

receive additional conditioning variables c, yielding G(z,c) and D(x,c). 

◼ GAN comprises a Generative model G and a Discriminator D that they are trained 

alternatively to compete with each other. 

◼ The generator G is optimized to reproduce the true data distribution pdata by generating images 

that are difficult for the discriminator D to differentiate from real images.

◼ D is optimized to distinguish real images and synthetic images generated by G

where x is a real image from the true data distribution pdata, and z is a noise vector sampled 

from distribution pz (e.g., uniform or Gaussian distribution).
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Task 

◼ Description: Generate images with text t.

◼ Dataset:  CUB, Oxford-102 and MS COCO.

◼ Requirement: Generated images should be real and match with 

given context.
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StackGAN-v2
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Loss Function
◼ Joint conditional and unconditional Discriminator

◼ The unconditional loss determines whether the image is real or fake 

◼ The conditional one determines whether the image and the 

condition match or not. 

ith Generator:

ith Discriminator:
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Color-consistency regularization
◼ Motivation: Generated images at different generators should share similar 

basic structure and colors.

◼ Let xk = (R,G,B)T represent a pixel in a generated image, then the mean and 

covariance of pixels of the given image can be defined by and 

, where N is the number of pixels in the image. The 

color-consistency regularization term aims at minimizing the differences of µ 

and Σ between different scales to encourage the consistency, which is defined 

as

where n is the batch size, µsji and Σsji are mean and covariance for the 

jth sample generated by the ith generator.

Loss function of the ith generator:
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Performance



Large-scale Intelligent Systems Laboratory

Performance
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Thank You!


