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Topic: A comparison of 3D surface scanning and digital volume rendering 
techniques for creating bone reconstructions in osteology teaching: (B) 
Shoulder girdle and upper extremity 

Challenge: 

Manipulable, three-dimensional (3D) bone models of the human skeletal system may provide a 
valuable resource to facilitate teaching and self-directed student learning in osteology. 
Especially in cases where bone samples are available to limited extent or in cases where 
teaching in physical presence is limited, 3D models would provide a robust complementation of 
study materials. A variety of techniques exist for digitalizing bone specimens, including x-ray 
based and surface scanning technology. Both allow to obtain high fidelity data sets, and both 
have advantages in data acquisition, processing and model generation and texture generation. 

Project aim: 

This experimental study aims at comparing 3D models derived from computed tomography (CT) 
based digital volume rendering (DVR) of human bone to 3D scans of the same specimens. The 
following hypotheses will be investigated: (1) 3D scans provide superior detail as compared to 
CT-DVR. Methods: Bone samples will be digitalized using CT and 3D scanning technology. Based 
on these methods, 3D models will be generated. The resulting models will be transformed into 
manipulable mesh models. Qualitative assessment on model quality, usability and detail will be 
conducted for the following cohorts: novices (first year students), experienced students (student 
demonstrators), experts (licensed anatomists and radiologists). Outcomes: The results of this 
study will help assess the usability of 3D models for osteology teaching.  

About us: 

The Biomechanics Laboratory at the Institute of Macroscopic and Clinical Anatomy at the Medical 
University of Graz consists of an international and interdisciplinary team of engineers, biologists, 
and medical doctors. We aim to improve our understanding of biomechanics of human tissues. 

To this end, we use a broad range of techniques ranging from high-resolution imaging to 
biochemical techniques to study the mechanical behaviour of human tissues in relation to their 
biological and structural characteristics, with a focus on clinically relevant questions. 

About you:  

You are a diligent and curious engineering student who is motivated to learn and develop state-
of-the-art techniques and to gain valuable research skills in an interdisciplinary lab. English 
proficiency, especially in writing, is preferred.  

Duration: 3 – 6 months, max. 16h /week       Start: ASAP 
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