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Unsupervised Semantic Image Synthesis

George Eskandar, Bin Yang

Table 1: Qualitative Results on 3 Datasets

Figure 1: Qualitative Results on Cityscapes dataset. We compare with CUT (unsupervised) and 
OASIS (supervised)

Use-Case in Delta Learning
Semantic image synthesis (SIS) is the task of 
generating high resolution images from user-
specified semantic layouts. SIS opens the 
door to an extensive range of applications 
such as content creation and semantic 
manipulation by editing, adding, removing or 
changing the appearance of an object. In 
autonomous driving, SIS can be used as a data 
augmentation tool that can rival driving 
simulators like CARLA as it allows a controlled 
synthesis of images while producing 
photorealistic results which do not suffer 
from a domain gap like synthetic images. 

Technical Problem
The problem of semantic image synthesis has 
mostly been addressed as a supervised 
learning problem in the literature. Although 
state-of-the-art methods can produce visually 
appealing high-resolution images, they still 
depend on a lot of annotated paired data 
which is expensive to acquire.

Technical Solution
We propose an unsupervised framework 
which can synthesize realistic images from 
labels without the use of paired data. 
An unsupervised paradigm for SIS is 
introduced, which involves an adversarial 
training between a generator and a whole 
image wavelet-based discriminator, and a 
cooperative training between the generator 
and a Unet. We provide the wavelet 
decomposition of the real and fake images as 
input to our discriminator so that it makes a 
decision based on higher spatial frequencies 
in the image.

Evaluation
We conduct extensive experiments on 3 image 
datasets (COCO-stuff, Cityscapes and ADE20K 
in an unpaired setting) to showcase the ability 
of our model to generate a high diversity of 
photorealistic images and close the gap 
between supervised and unsupervised 
methods in SIS..
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