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Project Abstract 

The main goal of this project is to develop a small, 
Arduino-based “catheteriza9on robot”. We want to 
allow a user to remotely push, pull and rotate a 
medical device (a catheter) in an x-ray suite while 
the user is siQng outside of the radia9on-proof 
room, keeping them safe from the radia9on. The 
Arduino will be used to control a set of motors, 
which then move the device as desired by the user. 
This will allow to record x-ray data of the 
controlled medical instruments in different poses 
and posi9ons, without exposing physicians or 
students to unnecessary radia9on.  

Background and Mo)va)on 

Catheters are medical instruments used during 
endovascular procedures, to treat diseases like 
arterial stenosis. They are navigated through the 
human body by the surgeon under con9nuous x-
ray monitoring. Automa9c tracking of catheters on 
X-ray images allows for naviga9on during a surgery, 
op9mal view selec9on, or even reducing the 
amount of radia9on delivered during the 
procedure. As clinical datasets are scarcely 
available, recording data from human-like 
phantoms is an op9on. But to generate these 

datasets, catheters have to be navigated during 
con9nuous x-ray image acquisi9on, exposing the 
naviga9ng person to radia9on. 

Therefore, we would like to automa9cally record 
catheter tracking sequences while having the 
catheter moved by a set of motors, controlled by a 
person siQng outside the radia9on-proof room. 
This would allow for unlimited number of 
experiments, that could be conducted to test 
different tracking algorithms. Compared to 
sophis9cated, but also complex and costly prior 
works (e.g. [1], we will explore a simpler setup that 
is s9ll appropriate for the mo9on of a catheter 
through our phantoms. 

Student’s Tasks Descrip)on 

The student will design and implement a system 
for pulling a catheter through a 3D vascular 
phantom. 

This will would include 3D prin9ng a model of 
vasculature and a component to aZach the 
catheter to the motors. An Arduino microcontroller 
wi l l be used, together with connec9ng 
components, to control the motors and thereby 
move the catheter based on the commands a user 
gives from an outside point of control (e.g. 
keyboard/joys9ck/scripted).  
During this project, the student will learn how to 
use an Arduino based system to control motors in 
a medical-like catheteriza9on setup. They will also 
learn about common robo9c catheteriza9on 
setups and design their own, simplified version, 
making this a small and self-contained project 
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containing both so0ware- and hardware-
components. 

Technical Prerequisites 

Prior experience with Arduino or similar micro-
controllers is recommended. Beneficial are 
experience with small electrical circuit designs, e.g. 
on breadboards. Familiarity with 3D prin9ng is also 
beneficial. Recommended programming languages 
are C++ and Python. 
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