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 Modern neural networks are achieving remarkable performance in many 
� elds. In comparison with classic machine learning techniques, it is much 
harder to explain how these neural networks came to their conclusions, 
because they use millions of trained parameters. Interpretability methods 
for image classi� cation tasks are already well established. The goal of this 
thesis is to provide new interpretability methods for image segmentation 
problems. 

Interpretability
Figure 1a) shows a misclassi� cation of a Husky as a 
wolf. Figure 1b) shows the output of the interpretabil-
ity method LIME (Riberio et al.). The output explains 
that the neural network classi� ed the Husky as a wolf 
because the background of the image shows snow. 
The neural network learned the fact that most images 
of wolfs contain snow in the background and that this 
fact is the best clue that an image shows a wolf.

Goals
For classi� cation problems many interpretability 
methods such as LIME already exist and work well. 
The main goal of the thesis is to build interpretabil-
ity methods for image segmentation models. Image 
segmentation is di� erent from classi� cation in the 
way that the algorithms do not detect what is visible 
on a picture, e.g. a Husky, but instead mark a region 
in an image where they think something is visible, e.g. 
a tumor.

Hausdor�  Distance Masks
One of the developed methods we call Hausdor�  
Distance Masks (HDM). In essence, it works by � rst 
occluding parts of the image. Next, the segment gen-
erated by the neural network from the modi� ed image 
is compared with the segment generated from the 
unmodi� ed original image. If the two segments di� er 
by a wide margin, the occluded region holds impor-
tant information for the generation of the segment.

Example
An MRI scan produces four di� erent images per slice, 
called modalities. Figure 2a) below shows the T1 con-
trast enhanced modality. Figure 2b) shows the tumor 
segment generated from the four images. Figures 2c) 
and 2d) show the results of the Hausdor�  Distance 
Masks method on two modalities of an MRI scan. The 
method shows which parts of the image are important 
for the generation of the tumor segmentation.

Conclusion
Two methods have been successfully implemented: 
The new Hausdor�  Distance Masks method discussed 
above and the method RISE (Vitali Petsiuk et al.), 
which has been modi� ed to work on image segmenta-
tion tasks. Other methods were also evaluated but did 
not produce good results. Especially the HDM method 
looks promising and can be used by researchers to 
assess and enhance their neural networks.

 Fig. 1: a) Husky missclassi� ed as a wolf, b) LIME method 
showing the importance of snow for the (mis)classi� cation. 

 Fig. 2: a) T1ce modality, b) tumor segment, c) and d) two 
modalities interpreted with Hausdor�  Distance Masks. 


