




Content

9 Preface

13  Co-Creating Taxonomies with Indigenous Knowledge Holders in the 
Digital Zone

 Tariq Zaman

23  A Contemporary Cultural Expression of Marginalised Namibian Youth 
through Re-appropriated Technologies 

  Heike Winschiers-Theophilus, Michael Chamunorwa,  
Shilumbe Chivuno-Kuria, Rosetha Kays, Susanna Immonen,  
Hanna Stenhammar, Daniel G. Cabrero, Hedvig Mendonca

37  Movable Books As Animated Machines – Creating 3D-Models of  
Historical Children’s Books

 Marius Hug 

45 Using the Power of the Web in Mixed Reality
 Claudia Müller-Birn, Guangtao Zhang

51  ColourMirror – Visitors Identifying with Museum Exhibits in a  
Playful Way

67 Using the Hololens for Mixed Reality Exhibition Design
 Robert Meyer, Martin Steinicke 

81  An Interactive Gameboard for Categorization and Examination of 
Engraved Gems for the Winckelmann Museum 

 
 Dominik Schumacher, Michael A. Herzog 

93  Researching the Behaviour of Visitors with a Game – the Exhibition 
Game “game (+ultra)” 

 Thomas Lilge

105 Game Co-design with and for Refugees: An Intercultural Approach
 Güven Çatak, Jesse Himmelstein, Carolina Islas Sedano,  
 Daniel K. Schneider, Nicolas Szilas, Jouni Smed, Erkki Sutinen 



119  Simple Baseline Models for Multimodal Question Answering in the 
Cultural Heritage Domain

 Shurong Sheng, Marie-Francine Moens

133  Disrupting Screen-Based Interaction – Design Principles of Mixed 
Reality Displays

 Moritz Queisner

145  3D Modelling of Large and Narrow Indoor Spaces Using Stereo Vision 
Aided Inertial Navigation and Semi-Global Matching

 
 Ines Ernst, Anko Börner 

153 Virtualization of the Cultural Heritage of the Solovetsky Monastery

Denis Stolyarov, Sergei Shvemberger, Elena Logdacheva,  

163  The Automatic Generation of Movie Trailers As Semantics-based Video 
Abstracting

 Till von Wenzlawowicz, Otthein Herzog 

175  Augmented Reality to Evoke a Site at the Origin of the Information 
Technology Age – Case Study on the Guglielmo Marconi’s Radio  
Station in Coltano, Pisa

191 Art++ – Augmenting Art with Technology
 Bernd Girod

193 Digital Curation Tool in the Age of Semantic Technology

209 Enhancement of Printed Content Using Augmented Reality
 

 Jürgen Sieck, Michael Thiele-Maas

227  Archiving Ephemeral Knowledge – Hong Kong Martial Arts As a  
Strategy for the Documentation of Intangible Cultural Heritage 

,  
Sarah Kenderdine



239  Mixed Reality Sandbox – Toolkit to Involve Users in MR Application 
Development

249  Should we Be the Shortcut on the Homescreen? How to Attract  
Visitors Digitally for an Authentic (analogue) Museum Experience

259  Digital and Analog Distribution of the Records of the Sound Archive 
of the Humboldt Universität zu Berlin

 Jochen Hennig

261  Henry Fair Augmented: “Hidden Costs” – A Touring Exhibition by  
the Museum für Naturkunde Berlin and the New York Based  
photographer J. Henry Fair

267 Virtual Orchestra: an Interactive Solution for a Concert Hall
 Mykyta Kovalenko, Svetlana Antoshchuk, Jürgen Sieck 

279 Heritage Imaging Solutions for the Real World
 Michael Maggen, Moshe Caine

299  Experiencing Artwork with Augmented Reality – Interactive  
Perception of Historical Statue “Belvedere Torso”

 
Dominik Schumacher, Michael A. Herzog 





Preface 9

Preface

Culture and Computer Science – Mixed Reality

The 15th edition of the “Culture and Computer Science” conference series 

brings into focus best practice examples, challenges and future trends in the 

technologies, modelling, visualisation and interaction. The conference targets 

professionals working within cultural and creative industries, communication 

and cultural scientists, designers, artists as well as computer scientists and 

engineers, who conduct research and development on cultural topics.

The central questions of the conference “Culture and Computer Science 2017 – 

Mixed Reality” include the analysis, design, use, advantages, as well as chal-

lenges of hybrid objects. These key issues are not only discussed during the 

conference, they are part of an ongoing academic discourse on merging the 

analogue materiality of objects and the digital versatility of data i.e. at the 

Cluster of Excellence “Image Knowledge Gestaltung. An Interdisciplinary 

Laboratory” at the Humboldt-Universität zu Berlin, the V&A Research Insti-

tute (VARI) at the Victoria and Albert Museum in London, or at the University 

Lüneburg in the research centre “Medienkulturen der Computersimulation 

(MECS)”. In this context, museums are not only static memory spaces for mate-

rial objects with some additional selected, and hence also static, knowledge. 

On the contrary, we are beginning to see and to design the consequences 

of a constructivist approach in which objects are no longer just prerequisite 

but also an effect of our interactions with them. Objects are what we know 

about them, how we measure them, how we design and exhibit them, and 

how they interact with the surrounding space. We create objects to the same 

extent as they create us.

With this in mind, the key challenge for tomorrow’s museums is to create 

exhibition spaces, in which objects are modelled as hybrid, (inter-)active 

structures in order to circulate them, to aggregate and to evaluate the resulting 

data. The implementation of hybrid objects in Mixed Reality environments 

has to be explored and the theoretical fundamentals and best practice exam-

ples of their strengths, weaknesses and innovative content must be discussed.
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approaches towards hybrid exhibition strategies and analyse, demonstrate, 

and, in particular, discuss current research and developments around “Mixed 

Reality“. The authors of this volumes come from 15 different countries and 

hence give an extensive international overview of fundamental theories as 

well as best practice applications of information management, communica-

tion, interaction, visualisation, Mixed, Augmented and Virtual Reality, audio 

technology, multimedia, streaming and data processing, and design within a 

The contributions analyse and discuss the following key topics:

Mixed Reality;

Augmented Reality;

Virtual Reality;

Design;

Participatory design;

3D technologies;

Digitalisation in the cultural and creative industries;

Visualisation and interaction technologies;

Interactive multimedia solutions for museums, concert halls, exhibi-

tions etc.;

Virtual reconstructions;

Digital storytelling;

Indigenous knowledge;

Interdependence between culture and computer science;

The media-compatible treatment and enhancement of information; and

Social and ethical issues in computer science.

Based on best practice examples, recent developments and requirements are 

presented in the areas of Mixed, Augmented and Virtual Reality, the use of 

live data sources for augmentation as well as their visualisation and interac-

tion in concert halls, exhibitions and museums. To present content only in the 

visitor. Instead, there is an urgent need for new approaches to interconnect 

and interaction between these two worlds. Contemporary museum visitors 

no longer want to experience objects or to consume information. The wish 
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to be an active and formative element of the knowledge space, affecting the 

museum in the same way as the presence of the objects. This interaction of 

visitors, objects and data space is the focus in many of the papers, including 

concrete ideas on technical solutions.

In addition to four invited keynote papers, more than 50 papers were 

submitted. Each paper was reviewed by three different members of the 

international programme committee. Our thanks go to the members of 

the programme committee for their assistance in reviewing the numerous 

submissions.

The international programme committee selected 23 papers and grouped the 

contributions, together with the four keynotes, into the areas:

Mixed Museum;

Mixed and Augmented Reality Technology;

Mixed and Augmented Reality Applications;

Creating and Presenting Content;

Mixed Reality and Interaction; and a

Pecha Kucha session.

The stunning abundance of possibilities, which users have in present multi-

media environment, virtual and real worlds, confronts both planners and 

computer scientists with new challenges. In order to allow cultural institutions 

established without neglecting the aims of imparting knowledge and cultural 

education. The papers in this volume will present different approaches and 

best practice examples to meet these challenges.

This and the previous editions of the series “Culture and Computer Science” 

are only possible with the continuous support by the “Staatliche Museen zu 

Berlin”. We thank in this context particularly the staff and the curators of the 

“Bode-Museum”, in whose premises we hold the conference “Culture and 

Computer Science – Mixed Reality”. The special atmosphere of the surround-

ings will certainly continue to have a lasting effect on all speakers and partici-

pants. In particular, we would like to thank Prof. Dr. Eisenhauer, Prof. Dr. 

Weisser and Bernd Rottenburg from the “Staatliche Museen zu Berlin” for 

their support of and engagement with the conference.
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Our special thanks go to all authors, without whose creativity, ideas and hard 

work it would not be possible to run a wonderful conference and to produce 

these very interesting and inspiring proceedings.

This and all previous conferences “Culture and Computer Science”, as well 

as this publication, would not have been possible without the commitment 

of the staff and colleagues of our research group INKA at the University of 

Applied Sciences HTW Berlin. In particular, we would like to thank Kerstin 

Remes, Elisabeth Thielen and Michael Thiele-Maas.

Carsten Busch, Christian Kassung and Jürgen Sieck

Berlin, May 2017

This publication was made possible by the Cluster of Excellence “Image 

Knowledge Gestaltung” at the Humboldt-Universität zu Berlin (sponsor 

-

dation as a part of the Excellence Initiative.


