Accepted Manuscript w Annalsof .. 1
ANATOMY

Anatomischer Anzeiger

Title: An Augmented Reality Magic Mirror as Additive
Teaching Device for Gross Anatomy

Authors: Daniela Kugelmann, Leonard Stratmann, Nils
Niihlen, Felix Bork, Saskia Hoffmann, Golbarg Samarbarksh,
Anna Pferschy, Anna Maria von der Heide, Andreas
Eimannsberger, Pascal Fallavollita, Nassir Navab, Jens

Waschke

PII: S0940-9602(17)30131-0

DOI: https://doi.org/10.1016/j.aanat.2017.09.011
Reference: AANAT 51192

To appear in:

Received date: 20-3-2017
Revised date: 28-7-2017
Accepted date: 4-9-2017

Please cite this article as: Kugelmann, Daniela, Stratmann, Leonard, Niihlen, Nils,
Bork, Felix, Hoffmann, Saskia, Samarbarksh, Golbarg, Pferschy, Anna, Heide, Anna
Maria von der, Eimannsberger, Andreas, Fallavollita, Pascal, Navab, Nassir, Waschke,
Jens, An Augmented Reality Magic Mirror as Additive Teaching Device for Gross
Anatomy.Annals of Anatomy https://doi.org/10.1016/j.aanat.2017.09.011

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.aanat.2017.09.011
https://doi.org/10.1016/j.aanat.2017.09.011

An Augmented Reality Magic Mirror as Additive Teaching
Device for Gross Anatomy
Daniela Kugelmann**? Leonard Stratmann**?, Nils Niithlen**?  Felix Bork**®, Saskia

Hoffmann?, Golbarg Samarbarksh?®, Anna Pferschy?, Anna Maria von der Heide?, Andreas
Eimannsberger®, Pascal Fallavollita®, Nassir Navab®, Jens Waschke*?

#Ludwig-Maximilians-Universidt, Chair of Vegetative Anatomy, Faculty of Medicine, Munich, Germany

bTechnical University of Munich, Chair for Computer Aided Medical Procedures & Augmented Reality,
Faculty of Informatics, Munich, Germany

“University of Ottawa, Interdisciplinary School of Health Sciences, Ontario, Canada

*Corresponding author: Jens Waschke , Email address: jens.waschke@med.uni-muenchen.de
**Contributed Equally

Abstract

When preparing young medical students for clinical activity, it is indispensable to
acquaint them with anatomical section images which enable them to use the clinical
application of imaging methods. A new Augmented Reality Magic Mirror (AR MM)
system, which provides the advantage of a novel, interactive learning tool in addition to a
regular dissection course, was therefore tested and evaluated by 880 first-year medical
students as part of the macroscopic anatomy course in 2015/16 at Ludwig-Maximilians-
Universitidt (LMU) in Munich. The system consists of an RGB-D sensor as a real-time
tracking device, which enables the system to link a deposited section image to the
projection of the user’s body, as well as a large display mimicking a real-world physical
mirror. Using gesture input, the users have the ability to interactively explore radiological
images in different anatomical intersection planes. We designed a tutorial during which
students worked with the system in groups of about 12 and evaluated the results.
Subsequently, each participant was asked to assess the system’s value by filling out a
Likert-scale questionnaire. The respondents approved all statements which stressed the
potential of the system to serve as an additional learning resource for anatomical
education. In this case, emphasis was put on active learning, 3-dimensional

understanding, and a better comprehension of the course of structures. We are convinced
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