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Use-Case in Delta Learning
Modern Deep Neural Networks require 
enormous amounts of data for training. The 
creation of such data sets is an extensive 
process, especially when ground truth is 
required for supervision. Additionally, there 
are corner cases that can hardly be covered 
even in the largest data sets. For this reason, 
virtual simulation environments are often 
considered to create synthetic data greatly 
reducing the overall expenses. However, 
there is a delta between synthetic and real 
data, where the performance of models 
based on synthetic data is generally not 
transferable. In this work package, methods 
to overcome this delta will be analysed. The 
aim is to use synthetic data to improve the 
performance of models on real data.

Technical Problem
Image generation techniques drastically 
reduce the annotation effort to collect 
ground truth data, but the effectiveness of 
the synthetic images, in properly feeding 
DNNs, is not immediate. In addition to real 
world data, synthetic data shall be used to 
improve the performance.

Technical Solution
We restrict the scope of our study to 
instance segmentation, using a Mask R-CNN 
architecture with PointRend module. 
Regarding the data, we use real world images 
from Cityscapes and synthetic images from 
Synscapes. We highlight preprocessing 
requirements to harmonize conventions in 
both datasets. Then, a data set mixing 
strategy can be used, to overcome the 
performance on both, Synscapes and 
Cityscapes evaluations. Finally, a comprehen-
sive comparison with the transfer learning 
approach based on fine tuning is addressed.

Evaluation
Exhaustive experiments have led to a 
remarkable gain of performance, just by 
adding synthetic data into training.
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