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Institute: IMES – Institute of Mechatronic Systems 
 
Project title: IMU-based Arm Motion Tracking: Building a Digital Twin for 
Physical Therapy 
 
Project description:  
Objective biomechanical assessment is fundamental for both patients and 
clinicians to accurately assess and track rehabilitation progress. While 
modern wearable sensors like Inertial Measurement Units (IMUs) provide a 
portable way to capture motion, the raw data is often difficult for non-
experts to interpret. 
 
This project aims to turn wearable sensor data into a live 3D "Digital Twin" of 
a patient's arm. You will build a system that visualizes a simple "reach-for-a-
shelf" motion in real-time, transforming abstract numbers into a clear 3D 
model that shows exactly how a person is healing.  
You will be responsible for building the software pipeline that connects 
physical sensors to a virtual model. Your specific tasks include: 
 

• Framework Evaluation: You will research and test different software 
tools (such as MyoSuite or OpenSenseRT) for the task. 

• Sensor Integration: You will set up three wearable sensors—one on 
the chest, upper arm, and forearm—to capture the kinematic chain of 
the arm. 

• Kinematic Mapping: You will convert raw sensor signals into 
anatomical joint angles for the shoulder and elbow, focusing on "2D" 
movement (reaching up and down) to keep the math manageable. 

• Live Visualization: You will feed your calculated angles into your 
chosen 3D framework to make the digital arm move exactly like the 
real one in real-time. 

 
Required skills: basic programming skills, preferably in Python. You should 
have an interest in biomechanics or robotics and be excited to experiment 
with different software tools to find the best solution for a research problem. 
 
Contact/supervisor: lucia.palumbi@imes.uni-hannover.de 
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