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Use-Case in Delta Learning
Predict semantic segmentation masks of real 
street scenes with as little as possible amount 
of labeled ground truth data. To reduce the 
data amount synthetic data from e.g., 
simulations can be used.

Task: Semantic segmentation

Method: Semi-supervised domain adaptation 
via style transfer and generative adversarial 
networks (GANs)

Technical Problem
 Neural networks need plenty of labeled 

training samples to generalize well on 
realistic tasks like semantic segmentation 
of street scenes. 

 Neural networks learn the specific data 
distribution of the training data set.

 Switching the domain confuses the 
network and even if the model learns to 
generalize well on the source domain it 
can fail completely on a different domain. 
(Figure 1, left side)

Technical Solution
 Training on synthetic data from 

simulations like Synthia [1], where labels 
come for free

 To overcome the domain gap, we train a 
GAN [2], which transfers real-world 
examples to the synthetic world.
(Figure 1, upper row)

 To focus on the downstream task, we guide 
the generator with a couple of ground 
truth labels to the semantic segmentation 
task.

 Next step: Analysis if active learning can 
help to choose informative data points to 
reduce the amount of real-world ground 
truth labels needed.

Evaluation
 Semantic segmentation networks on 

Synthia achieve 54% - 72% mIoU
 Synthetic-to-real domain gap: 

mIoU drops to ~13% (see Table 1)
 We achieve improvements via style 

transfer and by guiding the generator to 
the downstream task
(see Table 1)

real image (Cityscapes)

prediction prediction

GAN generated

Figure 1: Cityscapes [3] image (top left). Style transferred version of the Cityscapes image via the 
trained GAN (top right). Prediction of the semantic segmentation model only trained on synthetic 
data evaluated on Cityscapes image (bottom left) and evaluated on GAN transformed image 
(bottom right). 

Approach mIoU

Synthetic only 12.8 %

CycleGAN [2] w/o GT 20.5 %

CycleGAN with GT (ours) 36.3 % 

Table 1: Evaluation on real-world images. 
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