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Use-Case in Delta Learning
The need for cheap labeled data for 
environment perception tasks, e.g., semantic 
segmentation, has led to the creation of 
several synthetic datasets. However, when 
models are trained on these synthetic 
datasets (source domain), the domain gap to 
real data (target domain) typically leads to 
decreased performance during inference. For 
most methods that try to overcome this gap 
data from the target domain must be 
available, which is not always guaranteed in 
real applications. we present a way to perform 
an online style transfer for continual domain 
adaptation that does not need the target data 
during training, and which improves 
performance on (multiple) unseen target 
domains using a given perception model.

Technical Problem
To perform an domain adaptation in a 
continual fashion, we need to ensure that the 
old information from the target domain is not 
forgotten. We do not want to store the source 
images for a future adaptation process in the 
car. Furthermore we do not want to alter the 
network weights of our trained model, but 
simply add a preprocessor, that performs the 
adaptation. 

Technical Solution
During training on the labeled source domain 
a representation (codebook with size__) in the 
frequency domain is stored ①. In the 
inference phase the unaltered network 
weights and the codebook are needed ②. 
The online frequency domain style transfer 
acts as a pre-processor and the style-
transferred images are processed by the 
semantic segmentation network ③. 

The style transfer is performed by implanting 
low-frequency source domain information 
into the target images using a mixing function 
with window size   . Our style transfer does 
not require a style transfer network to be 
trained, can be used with any segmentation 
network, and only utilizes a small footprint 
representation of the source domain. 

Evaluation
We show results for a network trained on 
either GTA5 or SYNTHIA. More results can be 
found in our paper. 

For more information contact: j.termoehlen@tu-bs.de 
This work was carried out as a subcontractor of CARIAD SE.

Source Method Cont. Adaptation mIoU [%]
on Cityscapes

SYTNHIA

w/o adaptation - 35.4

UBNA X 37.3

Ours (    = 64;     = 2) ✓ 38.7

GTA5

w/o adaptation - 31.7

UBNA X 39.4

Ours (    = 64;     = 2) ✓ 40.3

Figure 2: Influence of the codebook size on the mIoU
[%] and the memory footprint [kwords] of the 
codebook, when employing a DeepLabv2

Figure 1: Overview of the proposed method.

Table 1: mIoU [%] on Cityscapes using offline UDA reference w/o source domain representations (UBNA), 
no adaptation, and our proposed continual UDA by style transfer. DeepLabv2 model is used.
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