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Figure 1: Segmented mask of the object to grasp (a). Ground truth 6D pose (b) 
  
Context 
The context of this internship is visual assistance for controlling bionic neuroprostheses. 
The LABRI and MIA laboratories are involved in a national project, ANR I-Wrist [1,2], in 
partnership with INSIA laboratory at the University of Bordeaux and the Tour de Gassies 
Rehabilitation Centre. 
Visual assistance for controlling bionic neuroprostheses is a rapidly growing field of research, 
both in computer vision and in robotics for assisting amputees. To control a robotic prosthetic 
arm, it is necessary to estimate the 6D pose of the object that the wearer wishes to grasp, i.e. 
its position and orientation. In our study, the prosthesis wearer is equipped with a Hololens 2 
augmented reality headset. 
  
Deep learning based methods, such as DenseFusion [4], which perform well in terms of 6D 
pose estimation, require accurate segmentation of the object in the field of view of the video 
camera attached to the amputee's glasses. It also needs RGB and Depth images to perform 
the estimation of the 6D pose, along with the model of the object to grasp. 
As part of the I-Wrist project, a complete segmentation pipeline, guided by knowledge of the 
subject's fixation points measured with an eye tracker, has been developed [3]. Our method, 
tracks and segment the object to grasp using the fixation points in the image as indicators of 
its position (Figure 1a). Moreover, Aruco markers placed during our experiments enable us to 
have the ground truth of the object pose (Figure 1b). 
  
Goals of the research internship: 
The objectives of this Master's internship will be to: 

·   Assess the quality of the pose estimation method by metrics based on the 
transformation matrices 

·   Integrate an end-to-end pipeline from the gaze fixation points to the pose 
estimation of the object to grasp 

·   Perform a critical state of the art assessment on recent methods that estimate an 
object pose without depth sensors or model (for instance [5-7]) 

·   Finally, depending on the time remaining, implement a program to include 
augmented reality results in Hololens 2. 



  
Duration and funding 

·   The internship will last 6 months, from February 1st  to July 25 2026. 
·   The internship will be remunerated for the entire period. 

  
Prerequisites 

·   Have good skills in Python programming, PyTorch framework 
·   Have completed the Computer Vision module and AI  
·   Be able to read and write documents in English 
. Be curious, enthusiastic in research and keen on AI development for helping 

people! 
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