
 

Please send the completed proposal to ardit.ramadani@tum.de, zl.jiang@tum.de, lennart.bastian@tum.de and tianyu.song@tum.de. Please 
note that this proposal will be evaluated by the BMC coordinators and will be assigned to a student only in case of acceptance. 

 

Deformation-Aware Robotic US 

Project Management and Software Development 
for Medical Applications 

 
 
 

General Info 

Contact Person: Zhongliang Jiang 

Contact Email: zl.jiang@tum.de 

 

Project Abstract 

In this work, a stiffness-based deformation 
correction method, incorporating image pixel 
displacements, contact forces and nonlinear tissue 
stiffness, need to be developed to recover a zero-
compression 3D tissue geometry from the 
deformed data recorded during a robotic sweep. To 
obtain patient-specific regression models, robotic 
palpation will be performed at sampling positions.   

 

Background and Motivation 

Tissue deformation in ultrasound (US) imaging 
leads to geometrical errors when measuring tissues 
due to the pressure exerted by probes.  Such 
deformation has an even larger effect on 3D US 
volumes as the correct compounding is limited by 
the inconsistent location and geometry.  This work 
aims to develop a patient-specified stiffness-based 
method to correct the tissue deformations in 
robotic 3D US acquisitions.  To obtain the patient-
specified model, robotic palpation is performed at 
sampling positions on the tissue. The contact force 
and the probe poses are used to estimate the 
nonlinear tissue stiffness. The images are fed to an 
optical flow algorithm to compute the pixel 
displacement. Then the pixel-wise tissue 
deformation under different forces is characterized 
by a coupled quadratic regression.  With the 
stiffness and recorded force, the tissue 
displacement could be corrected. 

Fig. 1 Cephalic vein imaged under three different forces. (a) 
robotic arm with a force/torque (F/T) sensor, (b), (c) and (d) are 

the resulting B-mode images acquired with different pressure.   

Student’s Tasks Description 

The student’s task is to develop a method to 
estimated the pixel-wise displacement filed with 
respected to the contact force.  

The correction model should be run on a gel 
phantom and some in-vivo tissue.  

 

Technical Prerequisites 

Students should be familiar with Python, C++ and 
basic knowledge about control.  
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