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Project Abstract 

This work is aimed to accurately maintain a given 
contact force via fuzzy control strategy for the US 
scan on non-planar surface or even non-stationary 
objects. 

 

Background and Motivation 

 

 

 

 

 

 

 

 

Fig.1. Simulation in VREP. 

Ultrasound (US) imaging is widely used for real-time 
diagnosis of internal tissue and organs. The contact 
force between US probe and tested tissue is crucial 
for achieving high-quality US imaging. However, it 
is not possible to apply a constant force for free-
hand US scans, even for experienced US operators. 

Thus, the robot is employed to facilitate obtaining 
accurate and repeatable US scans. Some robotic 
systems are proposed to reduce image variations 
by providing a known contact force. Instead of 

designing a specified mechanism, we are going to 
develop a fuzzy controller to maintain the given 
force by tuning the robotic motion parameters.  

 

Student’s Tasks Description 

Development of a fuzzy controller to maintain a 
given contact force during Ultrasound scan. 

Optimizing the contact force for better US imaging 
quality. 

 

Technical Prerequisites 

Students should have basic knowledge of fuzzy 
control, the concept of fuzzy rule. In addition, 
familiar with Python, C++ and robotic control is 
necessary.  

Since we already build the system in simulation, the 
next step is to implement the controller on a real 
robot. Thus, the student needs to come to our lab 
in person (IFL lab at Klinikum rechts der Isar).  

 

References 

Deng et al. "Fuzzy force control and state 
detection in vertebral lamina milling." 
Mechatronics 35 (2016): 1-10. 


