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Project Abstract 

The goal of this project is to explore techniques 

how a Minimap (similar to the ones used in video 

games) can be used to improve spatial awareness 

in augmented reality laparoscopy.  

 

Background and Motivation 

Traditional open surgery relies on making a large 

incision into the patient, in order to access the 

operating area. This results in obvious problems, 

such as scars, high risk of infection, and long 

recovery time. Recently, Laparoscopy has emerged 

as an alternative to traditional open surgery. In 

Laparoscopy, the big incision is replaced by three 

tiniy incisions. Two for the operating instruments, 

and one for a camera. The surgeon then operates 

the patient by looking at the image of the camera. 

While this adresses the previously mentioned 

drawbacks of open surgery, it introduces a new 

problem, namely the loss of orientation of the 

surgeon. Since the surgeon only sees a camera 

image on a monitor he does not know what 

exactly he is looking at. In open surgery, this is not 

a problem, as he sees the entire body of the 

patient. Furthermore, in open surgery, a surgeon 

can identify risk structures hidden under fatty 

tissue (like large vessels) by simply placing his hand 

at the tissue and feeling the pulsation. In 

Laparoscopy, this is not possible anymore. A 

possible way to overcome this issue is the 

introduction of Augmented Reality. Structures of 

interest can be segmented in a preoperative CT by 

a radiologist. Then during a surgery, an optical 

tracking system can be used to track a C-Arm and a 

Laparoscope. The C-Arm can be used to acquire X-

ray scans from the patient, which can be 

registered to the intraoperative CT. Thereby, a 

registration between the intraoperative space and 

the preoperative annotations is established. Then, 

the annotated structures can be augmented into 

the image of the laparoscope. Instead of directly 

augmenting structures into the laparoscope field 

of view, this project will try a different approach. A 

minimap showing the position and field of view of 

the laparoscope will be shown in one of the corner 

of the images. 

 

Student’s Tasks Description 

The student should implement the Minimap 

concept using C or C++ and OpenGL. The minimap 

should include previously segmented anatomical 

structures (provided in a usual format such as .obj) 

and the position and field of view of the 

laparoscope. The student should explore how 

lighting and shadows can be used to improve the 

depth perception. Alternatively, the student can 

also explore more abstract techniques.  

 

Technical Prerequisites 

Necessary: Basic knowledge about C/C++ 

Beneficial: Basic knowledge about Computer 

Graphics 

Benficial: Basic knowledge about OpenGL 
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