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Style-transfer for Domain Adaptation

Domain adaptation aims at transferring
knowledge from a labeled source dataset to
an unlabeled target dataset. One specific use
case Is leveraging synthetic data, as labels for
such type of data could be acquired almost
automatically. A typical approach to shrink the
domain gap between synthetic and real data
Is to apply a so-called style-transfer. Style-
transfer aims at translating the source domain
style to a target domain style, because synthetic
data lack in realism due to biased simulation
environments.

Figure 1: Example of style-transfer from

GTAS5 to Cityscapes images. [1]

Figure 1 shows qualitative results of style-
transfer from the GTAS5 dataset to Cityscapes
using our proposed modifications to style-
transfer networks.

All previous methods for style-transfer aim at
generating realistic images by using generative
adversarial networks. We find that style-transfer
networks are unstable and produce visual arti-
facts. Addressing this problem, we transfer a
well-known style-transfer network CyCADA [2]
from Semantic Segmentation to Object Detec-
tion. CyCADA aims at enforcing semantic consis-
tency by introducing a pre-trained semantic
Segmentation Network into the CycleGAN frame-
work. We have investigated that such additional
consistency regularization also improves object
detection performance.
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Figure 2: a) CyCADA frameworR for enforcing
semantic consistency in style-transfer networRs.
b) Training of Object Detectors based on stylized-
source images for Domain Adaptation
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Figure 2 shows our proposed domain adapta-

tion framework for object detection. CyCADA
Includes adversarial generator and discrimi-
nator loss functions, a cycle-constistency loss
and a semantic consistency loss term. We have
Investigated, that the CyCADA framework Is
more regularized than the standard CycleGAN
framework.

We also investigate, how the patch-size of
CycleGAN based frameworks behave on object
detection performance. When patch-size is
small, more local style-transformation is
applied. For object detection we aim at redu-
cing global content change, which leads to
visual artifacts and hindering object detection

training.
e Lo e
Cons.
Baseline - - 33.2
CycleGAN - 600px 42.5
CyCADA [2] v 600px 42.6
CycleGAN - 128px 45.5
Low Patch-Size
Our Method [1] v 128px 48.9

Table 1: Experimental Results of GTA-to-Cityscapes Domain
Adaptation Benchmarks using mAP with loU of 0.5. [1]

Table 1 shows our domain adaptation perfor-
mance In the GTA to Cityscapes. We compare
our proposed framework to a baseline (naively
trained on source data) as a lower.

Our results show that our framework outper-
forms our baseline on the given benchmark

for about 15.7 average precision. We have also
Investigated, that especially the reduced patch-
size improves the quality of generated images
as shown in Figure 1.
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