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Timeline

16.03.2022

First (in-

person) 

meeting with 

Simona and 

PhD 

students 

after IRTG 

review in 

2020

“We want a 

summer 

school 

2022!”

18.03.2022

Online 

meeting to 

schedule lab 

tours and 

presen-

tations of 

PhDs

24.03.2022

31.03.2022

Labtour at 

ISW + IMSB 

and presen-

tations of the 

PhD 

students 

about their 

research

“We need to get to know each 

other!”

21.04.2022

26.04.2022

04.05.2022

Online 

meeting to 

come up with 

an idea as a 

summer 

school 

project + find 

a week 

where all of 

us are 

available

“We need to 

find a project 

idea!”

23.05.2022

Online 

meeting to 

decide about 

the project

“We have an 

idea!”

07.06.2022

06.07.2022

Preparation 

for summer 

school: 

Design/Con-

struct the 

mechanical 

setup

“What needs 

to be done 

before the 

summer 

school?”

27.07.2022

1-day pre-

summer 

school 

workshop: 

Finalize 

design of 

mechanical 

setups and 

order 

components

“We need to 

order stuff!”

29.07.2022

Define 

Agenda for 

the summer 

school week

“Let’s go!”

Automated 

catheter guidance 

in a phantom

Automated 

ultrasound probe 

alignment for 

muscles
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Motivation

Shear Wave Elastography

• … is a non-invasive measurement technique to assess stiffness 

of soft tissues:

acoustic radiation force impulses - send by the ultrasound probe -

generate a shear wave that is travelling in the imaging plane

• Necessary assumptions: homogeneous, isotropic material 

• For muscles, it was shown that shear wave velocity correlates to 

skeletal muscles elastic modulus only if probe is aligned with 

muscle fiber direction [1]

→ Shear wave travels along muscle fibers

[1] Eby S.el al., Validation of shear wave elastography in skeletal muscle, 2013, Journal of Biomechanics (2013) 46:2381-2387
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Project Overview

Automated probe alignment for Shear Wave Elastography

→ Automated robotic ultrasound probe alignment

→ Evaluate SWE of pennate muscles with US probe aligned to fascicles during 

contraction

Our main tasks were:

1. Construct mechanical setup including actuator

2. Calculate muscle fiber direction from the B-Mode

ultrasound images (image processing)

3. Design controller for probe orientation

4. Perform experimental study to evaluate the

influence of the probe alignment
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Agenda
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Individual Results

Soft skills:

• Project management including scheduling, controlling and replanning

• Collaboration in individual teams with dedicated sub-presentations to update other 

teams

• Use of creative thinking methods (e.g. Brainstorming)

• Shifting resources (manpower) to achieve the schedule and help out each other

Hard skills:

• Ultrasound & shear wave elastography

• CAD design

• Electric design

• Image processing

• Controller design and software architecture
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Project Results

Hardware setup:

- Ultrasound probe 

case

- Ultrasound probe 

fixture

- Gel reservoir

Observer:

- Capture images

- Edge detection

- Angle detection

Controller:

- Outlier detection

Stepper controller:

- Smoothing

- Angles to steps

- Reference motion
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Impressions


