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Use-Case in Delta Learning
In contrast to real data, synthetic data can be 
acquired cheaply and en masse. Leveraging 
computer generated data can help to solve 
real world perception problems e.g., 
autonomous driving. In order to close the 
domain gap arising between real and 
synthetic data, we investigate novel 
approaches to transform synthetic data to a 
more realistic appearance. Reducing the 
domain gap will lead to better training data 
and overall larger datasets due to the cheap 
availability of synthetic data.

Technical Problem
While recent results showed great potential 
in the field of domain adaptation many 
problems still render it impractical due to 
the difference synthetic and real images. This 
known domain gap mainly results from 
differences in texture and semantic class 
distribution. 

Technical Solution
We propose a new dataset based on the 
CARLA simulation, using the popular GTA5 
dataset as reference. Like current research 
suggests, we store different graphical 
characteristics, namely depth, roughness, 
specular, gloss and normal maps. Further, we 
improve the class distribution by introducing
new simulation environments with more city-
like features as well as vegetation and 
smaller streets. This results in a class 
distribution similar to the popular Cityscapes 
dataset. 
Our domain transfer pipeline is based on 
CycleGAN constrained on semantic 
consistency. This is needed because the 
adoption can introduce new artefacts to 
make the source image more similar to its 
target.  Constraining the network on 
semantic consistency forces it to keep the 
high level features of the target image similar 
to its source (see Figure 1). For the high level 
feature extraction a DeepLabV3 network 
pretrained on ImageNet is used.

Evaluation
To evaluate our method and dataset we train
a semantic segmentation network on 
different datasets i.e., Cityscapes, our raw

CARLA dataset, the CARLA dataset + CycleGAN
transfer, CARLA dataset + CycleGAN transfer
constrained on semantic consistency.

For more information contact: 
dejan.azinovic@tum.de

Figure 1: Source synthetic data (top left), domain transferred data with CycleGAN (bottom left) and
Transferred data with CycleGAN constrained on semantic consistency (bottom right).

As can be seen in Figure 2, while training on 
the Cityscapes dataset still performs the best, 
constraining the domain transfer with 
semantic consistency can increase the 
performance by a significant margin. 
Nevertheless, no domain transferred dataset 
can outperform the other datasets.

Figure 2: Validation accuracy of our semantic 
segmentation on the four datasets Cityscapes 
(red), CARLA (green), CARLA transferred with 
CycleGAN (gray) and CARLA + CycleGAN
constrained on semantic consistency (blue).
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