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Project Abstract 
Landmark detection on X-ray images is 
challenging due to its inherent nature where 
the landmark to be detected will not always be 
represented by the same features. CNN have 
been widely used to address this task with a 
high degree of success.  In combination with 
realistic generation of X-rays from CT 
volumes, the training of the network becomes 
effortless. Despite it being used already on 
other anatomies, like the pelvis, the detection 
of these landmarks on the spine is more 
challenging due to the repetitive nature of 
spine.  

Background and Motivation 
The main challenge preventing a 
fully-automatic X-ray to CT registration is an 
initialization scheme that brings the X-ray pose 
within the capture range of existing 
intensity-based registration methods. By 
providing such an automatic initialization, it is 
possible to perform an end-to-end 
fully-automatic registration. A network is first 
trained once on artificial X-rays to extract 2D 
landmarks resulting from the projection of 
CT-labels. A patient-specific refinement 
scheme is then carried out. This 

network-landmarks combination is finally 
exploited for intraoperative pose-initialization 

 

Student’s Tasks Description 
- Familiarization with Deep DRR 
- Familiarization with the existing code 

for generation of the dataset 
- Generation of a dataset for Landmark 

detection on Spinal lower levels.  
- Training of CNN to detect landmarks 

on spine using the aforementioned 
dataset 

 

Technical Prerequisites 
C++ 

Python 

Tensorflow or Pytorch 
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