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1 Objetives 
 
Image segmentation involves converting an image into a collection of regions of pixels 
that are represented by a mask or a labeled image. By dividing an image into segments, 
we can process only the important segments of the image instead of processing the entire 
image. 

 

Figure 1: Schematic representation of the image segmentation problem. For every pixel 
of one input image, the system must produce one output (label) that corresponds to the 
type of object at that location. 

The state-of-the-art neural networks for image segmentation, based in deep learning 
frameworks (e.g., U-Net []) are able to attain remarkable results in this task. However, 
they deman the availability of a very large set of images manually segmented, like the 
illustrated in Fig.1. As expected, producing this type of annotation is very time 
consuming and requires a substantial amount of human effort, which is seen as an 
obstacle. 
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The main goal of this project is to develop a novel solution for weakly supervised region 
segmentation, i.e., develop a segmentation model based in deep learning that does not 
require learning data annotated at the pixel level, but instead annotated at the image 
level: 

 

 

 
 
 
 
Figure 2: Example of one possible weakly annotation file corresponding to the data 
illustrated in Fig. 1. 

Comparing the ammount of annotated labels in Figs. 1 and 2, it is evident that weakly 
annotated labels might represent a decrease of over 99% in the number of labels required 
for learning, whcish wil speed-up the creation of novel segmentation models. 
 
2 Work Plan 
T1: Study of the existing techniques for semantic segmentation. 

T2: Analysis of the loss functions used for semantic segmentation.  

T3: Development of a novel loss formulation for wekly supervised semantic 

segmentation. 

T4: Performance evaluation of the developed approach. 

T5: Report writing. 

 
3 Academic Prerequisites 
 
 • Interest about Artificial Intelligence and Machine Learning topics. 
  
 • Programming skills Python (+ Keras or Pytorch). 
 

4 Expected Results 
• 1 computational prototype 

• 1 report 

 

5  Contact 

Person, 1 

Tree, 1 

Road, 1 

Sky, 1 

Building, 1 

Vehicle, 1 
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Hugo Proença (hugomcp@di.ubi.pt) 


