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Preface

Bienvenue a Marseille et a DigitalHeritage 2013 — the first International Congress on Digital Heritage.
It is our honor and pleasure to welcome you to this multi-disciplinary global gathering on the
application of digital technology to the documentation, conservation, and understanding of humanity’s
shared past. Spanning heritage in all its rich variety, from the built, to intangible traditions, and
museums and collections, to documentary archives, and creativity and art, this unique Congress
bridges research and practice, industry and government, and art and science.

It was 15 years ago that some of us first spoke of the value of trying to bring the many exciting but
disparate young events and communities around heritage and technology together. As the field has
grown, and a new domain of Digital Heritage has slowly formed, the need to bridge the naturally self-
segregating vertical domains has only increased. After a few false starts, finally in late spring of 2013,
less than 8 months ago, a critical mass of forward-looking leaders from across the heritage and
technology worlds came together and agreed to unite their respective communities under one roof in a
shared experiment in Marseille. It is important to note that DigitalHeritage is a test in cooperation and
shared governance for this new domain, and neither replaces nor supersedes any of the existing events
or communities. It was agreed at the outset that a joint event would not be held in 2014, so that the
federating groups could refocus on their individual strengths before any future global gathering might
be convened.

Under the patronage of UNESCO, this unique Congress federates over a dozen ‘Digital Heritage’
communities, encompassing three leading scientific events in the field:

VSMM 2013 — the 19" Int’l Conference on Virtual Systems and Multimedia
GCH 2013 — the 10" Eurographics Symposium on Graphics and Cultural Heritage
MEMORY OF THE WORLD the 2" UNESCO Int’l Conference on Memory of the World in the Digital Age

plus two major public exhibitions:

ARCHAEOVIRTUAL — the 7" Exhibition on Virtual Archaeology and Museums
DAW - the 7" Digital Art Week

and complemented by a rich array of regional and special events:

ARQUEOLOGICA 2.0 — the 5" Int’l Mtg. on Archaeology, Cultural Heritage & Information

CAA Fall 2013 — Computer Applications & Quantitative Methods in Archaeology Symposium

From Space to Place — the 6" Int’l Symposium on Remote Sensing in Archaeology

ICOMOS/ISPRS CIPA — Heritage Documentation Int’1 Scientific Committee meeting

ICOMOS ICIP Panel — ICOMOS Int’l Committee for Heritage Interpretation & Presentation

Museum & Technology — a special session organized by V-MUST.NET

DISH — a special Workshop of the Digital Strategies for Heritage Conference

Heritage Policies & Digital Technologies — a special event of the French Ministry of Culture & Communication

and multiple EU Projects - including: v.must, Eagle, Archaeolandscapes, AthenaPlus, 3dlcons,
EuropeanaPhotography, 3nCult, emap, LaCloud, et al.

Over 600 submissions, the largest ever in this field, were received from close to 70 countries in
response to the scientific call. An International Program Committee of over 150 experts from across
the heritage and technology spectra read through this vast body of works, conducting over 1500
reviews. Seeking to highlight the very best in this new domain, the Congress accepted 101 Full
Papers, 110 Short Papers, and 82 Poster abstracts for publication. In addition the Committee
accepted approximately 50 Panel, Workshop, Tutorial, and Special Session presentations.
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The resulting 350 plus works are grouped in 6 thematic Tracks in this two-volume Proceedings:
Digitization; Visualization & Interaction; Analysis & Interpretation; Policy & Standards;
Preservation; and Theory, Methods & Applications; plus Special Sessions. An international
exhibition of 30 cutting-edge projects spanning 700 square meters is detailed in a separate third
volume.

Since interaction, debate, and discussion with colleagues both old and new is as important as research,
your program over the week-long Congress has been supplemented with time for interaction in the
company of local culture and gastronomy, from lunches on the Esplanade, to evening cocktails and a
gala dinner, plus an array of cultural visits in the region.

As you gather in the 2013 European Capital of Culture, we invite you to look beyond the digital and
take time to experience the very real heritage, customs and life of this ancient “Ville” and cultural
crossroads of the Mediterranean. France’s second largest city and metropolis, Marseille has also been
called France’s oldest. Fittingly, our Congress venue at the gateway of the ancient port spans the old
and new, from the picturesque historic Fort Saint-Jean to the technically innovative architecture of the
just-opened Villa Meditérranée and MuCEM.

Such an event would not have been possible without the generous contributions and support of many
colleagues and partners, especially in such a short time. To the Congress Chairs and Commissioners
we owe a huge debt of thanks for the countless hours they gave to bring this event together. To our
many corporate and government sponsors and patrons, and especially CNRS, our thanks for the
financial support that made this event possible. To our publisher and partner IEEE we extend our
gratitude for the special alliance to make this first DigitalHeritage Congress open access so that the
entire world can learn and benefit from this emerging discipline. Finally, we would like to thank the
Local Organizers (CNRS in collaboration with local research institutions Provence : Aix-Marseille
University, Arts et Métiers ParisTech, CICRP, School of Architecture and INRIA) and especially the
teams at CNRS-MAP and CNR-ITABC who have worked tirelessly for many months to bring this
event together.

In closing, we welcome you to Marseille and to the first International Congress on Digital Heritage
and wish you an enriching, stimulating, and enjoyable week of discovery.

Alonzo C. Addison,
Livio De Luca,
and Sofia Pescarin

Congress Co-Chairs
Marseille, October 2013

XV



Table of Contents

Track 1 — Digitization
Digital Documentation & Input

Full Papers
Session 1—Geometry and Appearance Modeling

A Methodology for Updating 3D Solid Models of Complex Monumental Structures Based
on Local Point-based Meshes

Fernando Zvietcovich, Benjamin Castaneda, Renato Perucchio, Ricardo Morales and
Santiago Uceda

Faithful, Compact and Complete Digitization of Cultural Heritage using a Full-Spherical 15
Scanner
Tobias Noll, Johannes Kohler, Gerd Reis and Didier Stricker
' Improving the digitization of shape and color of 3D artworks in a cluttered environment 23|
Fabio Bettio, Enrico Gobbetti, Emilio Merella and Ruggero Pintus
' Surface Light Field from Video Acquired in Uncontrolled Settings 31}
Gianpaolo Palma, Nicola Desogus, Paolo Cignoni and Roberto Scopigno
'Global refinement of image-to-geometry registration for color projection 39|
Matteo Dellepiane and Roberto Scopigno
Dense Image Matching: comparisons and analyses 47]
Fabio Remondino, Erica Nocerino, Fabio Menna, Francesco Nex, Maria Grazia Spera and
Sara Gonizzi-Barsanti
IFeature-based automatic 3D registration for cultural heritage applications 55|
Federico Tombari and Fabio Remondino
63

Reverse Engineering of Scale Models Using Dataflow Programming
Application to the fortification of plans-reliefs

Kevin Jacquot, Christine Chevrier and Gilles Halin

XV



Session 2—Beyond the Visible Spectrum

| Low-cost mobile system for multispectral cultural heritage data acquisition 73|
Jan Blazek, Jindrich Soukup, Tomas Tichy, Barbara Zitova, Janka Hradilova and Jan
Flusser
' Nondestructive Investigation of the Internal Structure of Fresco Paintings 81/
Kaori Fukunaga, Tyler Meldrum, Wasif Zia, Misao Ohno, Takeshi Fuchida and Bernhard
Blimich
| Characterization of European Lacquers by Terahertz (THz) Reflectometric Imaging 89|
Corinna Ludovica Koch Dandolo, Peter Uhd Jepsen and Mads C. Christensen
Session 3—Applications
Underwater photogrammetry for archaeology and marine biology 97
40 years of experience in Marseille, France
Pierre Drap, Djamel Merad, Julien Seinturier, Amine Mahiddine, Daniela Peloso, Jean-
Marc Bor, Luc Long, Bertrand Chemisky and Joaquim Garrabou
3D documentation and monitoring of the experimental cleaning operations in the underwater 105
archaeological site of Baia (Italy)
Fabio Bruno, Alessandro Gallo, Francesco De Filippo, Maurizio Muzzupappa, Barbara
Davidde Petriaggi and Paolo Caputo
Monitoring and conservation of archaeological wooden elements from ship wrecks using 3D 113
digital imaging )
Adriana Bandiera, Cristiano Alfonso, Rita Auriemma and Maurizio Di Bartolo
Cutting-edge technologies for the survey and documentation of cultural heritage 119
The case study of the architectural-archaeological area of Aruch in Armenia
Antonella Versaci and Alessio Cardaci
Realistic Virtual Reproductions 127
Image-based modelling of geometry and appearance
Antonio Martos and Bernardino Ruiz
Session 4—Best Practices
|£)e5|gn and implement a reality-based 3D digitisation and modelling project 137|
Fabio Remondino, Fabio Menna, Anestis Koutsoudis, Christos Chamzas and Sabry El-
Hakim
3D documentation pipeline of Cultural Heritage artifacts: a cross-disciplinary 145
implementation
Eleni Athanasiou, Marina Faka, Sorin Hermon, Valentina Vassallo and Kyriaki Yakoupi
' Multi-scalar 3D digitization of Cultural Heritage using a low-cost integrated approach 153|

Anna Maria Manferdini and Michele Russo

XVI



Replicating degradable artefacts. A project for analysis and exhibition of Early Medieval 161
objects from the Byzantine village at Scorpo (Supersano, Italy)

Adriana Bandiera, Paul Arthur, Marco Leo Imperiale, Mariaenrica IErigione Francesco

Montagna , Alfonso Maffezzoli and Grazia Maria Signore

13D Reconstruction of an outdoor archaeological site through a multi-view stereo technique 169|
Maurizio Muzzupappa, Alessandro Gallo, Francesco Spadafora, Felix Manfredi, Fabio
Bruno and Antonio Lamarca

Short Papers
Session 1—Technology

|On-the-fly automatic alignment and global registration of free-path collected 3D scans 181/
Francesco Bonarrigo, Nicola Pezzotti and Alberto Signoroni

A Low-Cost Portable 3D Laser Scanning System with Aptness from Acquisition to 185
Visualization
Sumandeep Banerjee, Somnath Dutta , Prabir Kumar Biswas and Partha Bhowmick

' Measuring Changes in Cultural Heritage Objects with Reflectance Transform Imaging 189|
Marcello Manfredi, Greg Williamson, Dale Kronkright, Eric Doehne, Megan Jacobs,
Emilio Marengo and Gregory Bearman

' Anomaly Detection using Remote Sensing for the Archaeological Heritage Registration 193]
Juan Gregorio Rejas, Francisco Burillo, Javier Bonatti and Rubén Martinez

|Quick textured mesh generation for massive 3D digitization of museum artifacts 197|
Sara Gonizzi Barsanti, Laura L. Micoli and Gabriele Guidi

| Comparing 3D digitizing technologies: what are the differences? 201
Aurore Mathys, Jonathan Brecko and Patrick Semal

Orthophoto mapping and digital surface modeling for archaeological excavations. 205
An image-based 3D modeling approach
Jeroen De Reu, Wim De Clercq Joris Sergant, Jasper Deconynck and Pieter Laloo

Session 2—Methods & Applications

Cultural heritage documentation using geomatic techniques; 211
Case study: San Basilio’s monastery - L’ Aquila

Donatella Dominici, Elisa Rosciano, Maria Alicandro, Michail Elaiopoulos, Serena

Trigliozzi and Vincenzo Massimi

On the 3D Documentation of the Igel Column — Original and Copy 215
Structured 3D Survey and Analytical 3D Information System
Martin Schaich, Peter Jahnke, Sebastian Knechtel and Max Rahrig

XVII



3D Laser Scanning in Cave Environment: the Case of Las Cuevas, Belize.
Acquisition of the Cave System and Excavation Area

219

Stefan Lindgren and Fabrizio Galeazzi

' Temporal Terrestrial Laser Scanning to Visualize the Archaeological Excavation Process 223|
David Srour, Ashley M. Richter, Thomas E. Levy and Falko Kuester
13D Reconstruction of the “Cave” of the Great Pyramid from Video Footage 227|
Yukinori Kawae, Yoshihiro Yasumuro, Ichiroh Kanaya and Fumito Chiba

Integrated method for tracking changes in archeolandscapes using remote and close-range 231
technologies

Athos Agapiou, Branka Cuca, Diofantos Hadjimitsis, Dimitiros Alexakis and Kyriakos
Themistokleous,

GNSS role in planning and conductance of terrain archaeological survey: technical aspects 235
and methodology

Stefan Stamenov and Vanya Naydenova
|Digital Production of Traditional Costumes 239
Yeonkyung Kang, Sehee Wu, Young-A Ko, Kathi Martin and Hyeong-Seok Ko

Posters

The St. Eustache and the Meryemana churches in Goreme. Two case studies of 247
documentation about rupestrian heritage in Cappadocia, technical approach from the digital

survey to the restoration hypothesis

Maria Andaloro, Carmela Crescenzi, Paola Pogliani and Giorgio Verdiani

The restitution of two realisations of the Algerian heritage 249
Comparison between various techniques in two differents sites

Sabrina Kacher

How to share the record of restoration project of cultural properties damaged by Tsunami 251
The digitization of the three types of documents recorded by the student volunteers

Motoko Okumoto, Takayuki Ako and Koji Kato

' The image based modelling of Jinnamgwan 253|
Dongyeob Han and Hongsung Jin

3D Survey and Documentation in Building Archaeology. 255
The Medieval Church of San Niccold in Montieri

Daniele Ferdani and Giovanna Bianchi

Airborne Imaging: 257
Systems, Deployments, Practices and Capabilities

Tom Wypych, Vid Petrovic , James Strawson, Maurizio Seracini, Thomas E. Levy and Falko
Kuester

XVIII



Track 2 - Visualization & Interaction
Digital Presentation & Output

Full Papers
Session 1—Linking 3D to Other Media

| Seamless Texturing of Archaeological Data

265

Michael Birsak, Przemyslaw Musialski, Murat Arikan and Michael Wimmer

Online Scores

Capturing of Contemporary Dance for preservation and presentation of choreographies in

273

Svenja Kahn, Jens Keil, Benedikt Miiller, Ulrich Bockholt and Dieter W. Fellner

' The Dream and the Cross: bringing 3D content in a digital edition

281]

Chiara Leoni, Marco Callieri, Matteo Dellepiane, Roberto Rosselli Del Turco, Daniel Paul

O'Donnel and Roberto Scopigno

visualization applications

An approach for precise 2D/3D semantic annotation of spatially-oriented images for in situ

289

Adeline Manuel, Eloi Gattet, Livio De Luca and Philippe Veron

A User Study of the Singapore Memory Portal to Derive a Taxonomy for Content
Organization

297

J. Srieedar and Christopher S.G. Khoo

Session 2—Narrative Interaction

| An Interactive Visualization of the Past using a Situated Simulation Approach

307/

Jacob B. Madsen and Claus B. Madsen

A War Torn Memory Palace
Animating narratives of remembrance

315

Sarah Kenderdine and Heidi Mckenzie

Virtual Conservation and Interaction with our Cultural Heritage: Framework for multi-
dimension model based interface

323

Nan Ma, Florent Laroche, Benjamin Hervy and Jean-Louis Kerouanton

IMobiIe Cross Reality for Cultural Heritage

331}

Chris Davies, Alan Miller and Colin Allison

Session 3—Interaction

A Computer Simulation to Test the Buchner Thesis.
The Relationship of the Ara Pacis and Meridian in the Campus Martius, Rome

341

Bernard Frischer and John Fillwalk

| v-Embodiment for Cultural Heritage

347]

Bernadette Flynn

XIX



NICH: a preliminary theorical study on Natural Interaction applied to Cultural Heritage
contexts

355

Sofia Pescarin, Eva Pietroni, Mattias Wallergard, Karim Omar, Leonardo Rescic and
Claudio Rufa

| ArtifactVis2: Managing real-time archaeological data in immersive 3D environments

363

Neil G. Smith, Kyle Knabb, Connor Defanti, Philip Weber, Jurgen Schulze, Andrew
Prudhomme, Falko Kuester, Thomas E. Levy and Thomas A. Defanti

Exploring Heritage through Time and Space
Supporting community reflection on the highland clearances

371

John McCaffery, Alan Miller, Anna Vermehren, Keir Strickland,Carolyn Lefley, Sarah
Kennedy, Tom Dawson and Colin Allison

Short Papers
Session 1—Interpretation & Immersion

The Niobid Project:
Digital Modeling and Restoration of a Complex Sculptural Group at Hadrian's Villa

383

Bernard Frischer and Matthew Brennan

'Visualizing a scanned model for effective heritage interpretation

387|

Jaehong Ahn, Dal-Yong Kong and Kwang-Yun Wohn

| Living Heritage — A living lab for digital content production focused on cultural heritage.

391]

Giuliano De Felice

|Immersive experience of current and ancient reconstructed cultural attractions

395/

Sabine Webel, Manuel Olbrich, Tobias Franke and Jens Keil

Digital exhibition as a bridge to the real collection
VR and Replicas based on 3D data acquisition

399

Chisako Miyamae

| Patterning Culture: Developing a system for the visual notation of greetings

403|

Marie Therese Shortt

Session 2—Technology & Storytelling

|A serious game for 3D cultural heritage

409

Dominique Leclet-Groux, Guillaume Caron, Azziz Anghour and El Mustapha Mouaddib

|Fast Color Correction for Rapid Scanning in Uncontrolled Environment

413)|

Arnaud Schenkel, Nadine Warzée and Olivier Debeir

| Automatic creation of bas-relieves from single images

417|

Cristian Lorenzini, Marcello Carrozzino, Franco Tecchia and Massimo Bergamasco

XX



One object many stories: Introducing ICT in museums and collections through digital 421
storytelling

Yannis loannidis, Katerina El Raheb, Eleni Toli, Akrivi Katifori, Maria Boile and

Margaretha Mazura

Moving Beyond Mobile Tours: Creating Hybrid Spaces through Narrative and Gameplay in 425
the Museum Collection

Elizabeth Goins and Christopher Egert

Jerusalem's Holy Mount. 429
On Palimpsestic Places in Situated and Sensory Media

Gunnar Liestgl and Larry Friedlander

' Tutbury Castle : Recovering a period site 433|
Laurence Inman and Phil Morris

Posters

Etruscan Cultural Heritage: the Sarcophagus of the Spouses project. 441
Virtual storytelling embedded in sensory audiovisual environments

Alfonsina Russo, Rita Cosentino, Maria Anna De Lucia , Antonella Guidazzoli, Giosué

Boetto Cohen Maria Chiara Liguori and Franz Fishnaller

'Building a Dynamically Generated Virtual Museum Using a Game Engine. 443 |
Panayiotis Kyriakou and Sorin Hermon

notrehistoire.ch : 445
Bulding a Collective Audiovisual Memory

Claude Zurcher

Media Commons for Cultural Heritage: 447
Applied Mixed Media Visualization Storytelling for High Resolution Collaborative
CyberArchaeological Display

John Mangan, David Srour, Ashley Richter, Aliya Hoff, Thomas E. Levy and Falko Kuester

On-line Museum Projects Implementation: 449
Basic Principles of Design And Special Aspects of Art Content

Yulia Petrova, Tatiana Laska, Tsimbal Irina and Sergey Golubkov

Homm-sw 451
Networks-of-stories to value tangible and intangible heritage in museum

Margherita Russo, Ruchira Ghose and Mauro Mattioli

Enhancing the Digital Heritage Experience from Field to Museum: 453
User-Centered System Design of an Augmented Reality Tablet Application for Cultural

Heritage

James M. Darling, David J. Vanoni, Thomas E. Levy and Falko Kuester

Stereo Panorama Photography in Archaeology: Bringing the Past into the Present through 455

Immersive Virtual Environments

Matthew L. Vincent, Tom Defanti, Jurgen Schulze, Faloko Kuester and Thomas E. Levy

XXI



| Study on the Synchronous E-Learning Platforms for Dissemination of Traditional Dance

457 |

Jongwook Lee and Boncheol Goo

Track 3 - Analysis & Interpretation
Digital Content Management & Analysis

Full Papers
Session 1-BIM & Semantics

Revealing shape semantics from morphological similarities of a collection of architectural
elements.
The case study of the columns of Saint-Michel de Cuxa

465

David Lo Buglio, Vanessa Lardinois and Livio De Luca

| Semi-Automatic Techniques for As-Built BIM Facade Modeling of Historic Buildings

473|

Conor Dore and Maurice Murphy

Integrating building information modelling and semantic web technologies for management
of built heritage information

481

Pieter Pauwels, Danilo Di Mascio, Ronald De Meyer and Rens Bod

Building Information Modeling and real world knowledge
A methodoloaical approach to accurate semantic documentation for the built environment

489

Simone Garagnani

From survey to HBIM for documentation, dissemination and management of built heritage.
The case study of St.Maria in Scaria d’Intelvi

497

Raffaella Brumana, Daniela Oreni, Anna Raimondi, Andreas Georgopoulos, Angeliki
Bregianni

When script engravings reveal a semantic link between the conceptual and the spatial
dimensions of a monument
The case of the Tomb of Emperor Qianlonag.

505

Livio De Luca, Chawee Busayarat, Francesca De Domenico, Julie Lombardo, Marc
Pierrot-Deseilligny, Chiara Stefani and Francoise Wang

XXII



Session 2—Imaging & Numerical Analysis

Application of Near Infrared Reflectance Spectroscopy (NIRS) technology in the
characterisation of construction materials in exceptional buildings: first results.

515

Maria Jesus Aguilera Urefia, José Emilio Merofio de Larriva, Andrés Ortega Ballesteros,
Alberto JesUs Perea Moreno and Julia Barrios Neira

Numerical analysis of historical masonry structures for stone degradation diagnosis : An
application to the Roman Amphitheater of Nimes

521

Marine Bagneris, Frédéric Dubois and Alexandre Martin

| A computer-assisted constraint-based system for assembling fragmented objects

529 |

Gregorio Palmas, Nico Pietroni, Paolo Cignoni and Roberto Scopigno

High performance hybrid FEM/DEM simulation tool for numerical analysis of historical
structures

537

Marine Bagnéris, Frédéric Dubois, Michel Jean, Alexandre Martin, Paul Taforel and
Vincent Visseq

Session 3—Analysis for Conservation and Dissemination

|The West Digital Conservatory of Archaeological Heritage project

547|

Jean-Baptiste Barreau, Ronan Gaugne, Yann Bernard, Gaétan Le Cloirec and Valérie
Gouranton

Documentation and dissemination of Cultural Heritage.
Current solutions and considerations about its digital implementation

555

Guido Cimadomo

Bologna porticoes project
A 3D repository for WHL UNESCO nomination

563

Fabrizio Ivan Apollonio, Marco Gaiani, Mauro Felicori, Antonella Guidazzoli, Luigi
Virgolin, Maria Chiara Liguori, Federico Fallavollita, Massimo Ballabeni, Zheng Sun and
Antonio Baglivo

A PageRank based predictive model for the estimation of the archaeological potential of an
urban area

571

Nevio Dubbini and Gabriele Gattiglia

Virtual Reconstruction and Experimental Attempt in Archaeology
The Massalian Treasury in Delphi

579

Maud Mulliez, I5hilippe Jockey and Mauro Vincitore

XXI1I



Session 4—Analysis for Interpretation and Reconstruction

Simulation of Past Life: Controlling Agent Behaviors from the Interactions between Ethnic
Groups

589

Chen Kim Lim, Marie-Paule Cani, Quentin Galvane, Julien Pettre and Abdullah Zawawi
Talib

|L\Iews Search Using Discourse Analytics

597 |

Paul Thompson, Raheel Nawaz, loannis Korkontzelos William Black, John McNaught and
Sophia Ananiadou

ATHENA: Automatic Text Height ExtractioN for the Analysis of old handwritten
manuscripts

605

Ruggero Pintus, Ying Yang and Holly Rushmeier

| Contemporary Interpretation of the Yuan Ming Yuan

613|

Fang-Yin Lin

Digital reconstruction and visualization in archaeology
Case-study drawn from the work of the Swedish Pompeii Project

621

Nicolo Dell'Unto, Daniele Ferdani, Anne Marie Leander, Matteo Dellepiane, Marco
Callieri and Stefan Lindgren

Short Papers

Session 1—Interpretation Technologies

| Orthogonal IRT Imaging

633]

Christoph Franzen, Gunnar Siedler, Carola Franzen and Sebastian Vetter

| Finite Element Modelling of Contact in Rubble Stone Masonry

637 |

Andrea Isfeld and Nigel Shrive

' Javanese Character Image Segmentation of Document Image of Hamong Tani

641

Rudatyo Himamunanto and Anastasia Rita Widiarti

| CityGML and IFC: going further than LOD

645 |

Charles-Edouard Tolmer, Christophe Castaing, Youssef Diab and Denis Morand

I'Laser-Scanned Tree Stem Filtering for Forest Inventories Measurements

649 |

Joris Ravaglia, Alexandra Bac and Alexandre Piboule

| Image Fusion for Difference Visualization in Art Analysis

653

Jan Blazek, Barbara Zitova and Jan Flusser

Automatic localization of tombs in aerial imagery: application to the digital archiving of
cemetery heritage

657

Marc Chaumont, Louis Tribouillard, Gérard Subsol, Florian Courtade, Jérdbme Pasquet and

Mustapha Derras

XXV



| Portrait Sculptures of Augustus: Categorization via Local Shape Comparison

661|

Min Lu, Yujin Zhang, Bo Zheng, Takeshi Masuda, Shintaro Ono, Takeshi Oishi, Kyoko
Sengoku-Haga and Katsushi Ikeuchi

Session 2—Interpretation & Classification

|Tracing provenance of lost and found Cypriot Byzantine icons 667|
Valentina Vassallo, Niki Kyriakou, Sorin Hermon and loannis Eliades
The patrimonialization process of advertising : 671
From scorn and mistrust to documentary heritage, archive, and history
Cécile Armand
| Placing Intangible Cultural Heritage 675|
Despoina Karavia and Andreas Georgopoulos
Investigating a multi-paradigm system for the management of archaeological data: Corpus 679
'Lapidum Burgundiae
Eric Leclercqg, Marinette Savonnet, Andres Troya-Galvis and Stephane Blittner
Knowledge Cube 683
Architectural Heritage as a Source of Inspiration for Generative Design
Osama Alrawi
An easy-to-use multi-dimensional database for the management of cultural heritage 687
buildings
Chiara Stefani, Jean-Marc Vallet, Julie Lombardo and Livio De Luca
A Model to anticipate and analyse Requirements of Heritage Organisations wishing to 691
actively participate in Europeana
Naeem Muhammad, George Koutalieris, Marco Streefkerk, Nathalie Poot, Sam Alloing and
Roxanne Wyns
The Late Medieval Street Layout of Vienna 695
Digital 2D Reconstruction and Space Syntax Analysis of the Public Space
Claudiu Silvestru
Session 3—Interpretation & Modeling
IWeb Visualization of Complex Reality-Based 3D Models with NUBES 701/
Belen Jimenez Fernandez-Palacios, Chiara Stefani, Julie Lombardo, Livio de Luca and
Fabio Remondino
The virtual concreteness of the architectural project. 705

Ideas and experimentations for a digital archive of the Italian Masters work of the 20th
century

Piero Albisinni, Laura De Carlo, Matteo Flavio Mancini, Alessia Moscarelli, Erald Mulla
and Prokopios Kanta

XXV



Cellars of Paris 709
“Under the cobbles, cellars!”
Dany Sandron and Gregory Chaumet

"The Cathedral of Palermo 713
From survey to historic interpretation
Fabrizio Agnello

Aspects of the Digitalization of the Documentation and Research of Lithuanian Historical 717
Organs
Girénas Povilionis and Rima Povilioniené

Home, sense of place and visitors’ intepretation of digital cultural immersive experiences in 721
museums.

An application of the “embodied constructivist GTM digital ethnography in situ” method

Patrizia Schettino

Architecture and representation: digital surveying of Pavilion 19 of the former 725
Slaughterhouse (Ex Mattatoio) of Rome
Laura Farroni

Session 4—Interpretation for CH Management

Building Information Modelling and the Documentation of Architectural Heritage: between 731
the ‘typical’ and the ‘specific’
Stephen Fai and Mikael Sydor

| Linking 3D Digital Surface Texture Data with Ancient Manufacturing Procedures 735|
Vera Moitinho de Almeida, Juan Antonio Barceld, Rafel Rosillo and Antoni Palomo

|Preserving Malay Architectural Heritage through Virtual Reconstruction 739|
Nazrita Ibrahim and Khairul Azhar Azmi

| Documentation of decision-making process in the analysis of digital heritage objects 743
Uros Damnjanovic, Sorin Hermon and Giancarlo lannone

Posters
Digital restitution of architectural and urban heritage in South of France. 751 |

Isabelle Fasse-Calvet, Didier Dalbera, Frédérique Bertrand and Jacques Zoller

IAO Scholar: A global platform for the digital history of Modern China 753
By the doctoral students of the Lyons Institute for East Asian Studies (IAO — ENS Lyon)
Cecile Armand, Liuying Cao and Xinxin Tan

| Restitution On Site and Virtual Archaeology: Two Lines for Research 755/
Victoria Lopez Benito, Tania Martinez Gil and Irina Grevtsova

XXVI



Toward a model for surveying on-line dwelling. The Virtual City as a Cultural Asset 757
Maurizio Unali
Indexation and visualization of documents in a 3D model of the St Trophime cloister over 759
the Internet
Romain Raffin
Construction of an archaeology and cultural heritage oriented GIS in order to document an 761
ancient city.
Case study of the archaelogical site of Grand (France).
Anais Guillem, Alain Fuchs, Thierry Dechezleprétre and Gilles Halin
The generation and effect of the salt on brick masonry: An analysis of crumbling walls in 763
DKG Area and cultivation around Mohenjo-daro focused at Indus Valley Civilization
Javeria Manzoor Shaikh and Jae-Seung Park
| The architectural 3d survey vs archaeological 3d survey. 765/
Marco Canciani, Corrado Falcolini, Mauro Saccone and Giovanna Spadafora
' Art Museums, Mobile Media and Education: A New Way to Explain Art? 767 |
Victoria Lopez
IDigital Heritage and Earthquake Emergency 769 |
Caterina Palestini
'Remote Sensing Archaeology Analysis of Liangzhu Culture 771|
Lijun Yu, Yueping Nie, Lin Yang and Yueyin Yao
'Bringing Geographic Information Systems (GIS) into the Museum World 773|
Gizem Dorter and Lauren Davis
Combination of statistic and structural approach to scripts segmentation from line 775
segmentation of Javanese manuscript image
Anastasia Rita Widiarti, Agus Harjoko, Marsono, Sri Hartati
3D Documentation for the Conservation and Restoration of Contemporary Works of Art I
The Sculptures of Maurizio Savini
Laura Baratin and Serena Zuliani
Make the excavations speak 779
The use of a 3D model of a temple of Hercules at Celje as an interpretative tool
Maja Jerala
3ENCULT Monument Information System 781
The “Raumbuch”-principle extended to Energy Issues
Franziska Haas, Christoph Franzen, Wolfgang Frey, Dagmar Exner and Alexandra Troi
'The Loire Valley from the train window 783

Rémi Deleplancque

XXVII



Agapiou, Athos

Agnello, Fabrizio

Aguilera Urena, Maria Jesus

Ahn, Jaehong
Ako, Takayuki
Albisinni, Piero
Alexakis, Dimitiros D
Alfonso, Cristiano
Alicandro, Maria
Allison, Colin
Alloing, Sam
Alrawi, Osama
Ananiadou, Sophia
Andaloro, Maria

Anghour, Azziz

Apollonio, Fabrizio Yvan

Avrikan, Murat
Armand, Cécile
Acrthur, Paul
Athanasiou, Eleni
Auriemma, Rita
Azmi, Khairul Azhar
Bac, Alexandra
Baglivo, Antonio
Bagneris, Marine
Ballabeni, Massimo
Bandiera, Adriana
Banerjee, Sumandeep
Baratin, Laura
Barcelo, Juan Antonio
Barreau, Jean-Baptiste
Barrios Neira, Julia

Bearman, Gregory

Authors Index

331,

671,

521,

113,

231
713
515
387
251
705
231
113
211
371
691
683
597
247
409
563
265
753
161
145
113
739
649
563
537
563
161
185
77
735
547
515
189

Bergamasco, Massimo
Bernard, Yann
Bertrand, Frédérique
Bettio, Fabio
Bhowmick, Partha
Bianchi, Giovanna
Birsak, Michael
Biswas, Prabir Kumar
Black, William
Blazek, Jan
Bluemich, Bernhard
Bod, Rens

Boi, Jean-Marc
Boile, Maria
Bonarrigo, Francesco
Bonatti, Javier
Brecko, Jonathan
Bregianni, Angeliki
Brennan, Matthew
Brumana, Raffaella
Bruno, Fabio
Burillo, Francisco
Busayarat, Chawee
Buttner, Stephane
Callieri, Marco
Canciani, Marco
Cani, Marie-Paule
Caputo, Paolo
Cardaci, Alessio
Caron, Guillaume
Carrozzino, Marcello
Castaing, Christophe

Castaneda, Benjamin

73,

169,

281,

417
547
751

23
185
255
265
185
597
653

81
481

97
421
181
193
201
497
383
497
105
193
505
679
621
765
589
105
119
409
417
645



Caterina, Palestini
Chamzas, Christos
Chaumet, Gregory
Chaumont, Marc
Cheuvrier, Christine
Chiba, Fumito
Christensen, Mads. C
Cignoni, Paolo
Cimadomo, Guido
Cohen, Giosué Boetto
Cosentino, Rita
Courtade, Florian
Crescenzi, Carmela
Cuca, Branka

Dalbera, Didier
Damnjanovic, Uros
Darling, James M.
Davidde Petriaggi, Barbara
Davies, Chris

Davis, Lauren

Dawson, Tom

De Carlo, Laura

De Clercq, Wim

De Domenico, Francesca
De Fanti, Thomas A.
De Felice, Guiliano

De Filippo, Francesco
De Luca, Livio

De Lucia, Maria Anna
De Meyer, Ronald

De Reu, Jeroen

Debeir, Olivier
Dechezlepretre, Thierry
Deconynck, Jasper
Defanti, Connor

Del Turco, Roberto Rosselli
Deleplancque, Rémi
Dellepiane, Matteo
Dell'Unto, Nicolo

Derras, Mustapha

31,

363,

289, 465, 505,

39, 281,

769
137
709
657

63
227

89
529
555
441
441
657
247
231
751
743
453
105
331
773
341
705
205
505
455
391
105
687
441
481
205
413
761
205
363
281
783
621
621
657

Desogus, Nicola

Di Bartolo, Maurizio
Di Mascio, Danilo
Diab, Youssef
Doehne, Eric
Dominici, Donatella
Dore, Conor

Dorter, Gizem

Drap, Pierre
Dubbini, Nevio
Dubois, Frédéric
Dutta, Somnath
Egert, Christopher
El Raheb, Katerina
Elaiopoulos, Michail
El-Hakim, Sabry
Eliades, loannis
Exner, Dagmar

Fai, Stephen

Faka, Marina
Falcolini, Corrado
Fallavollita, Federico
Farroni, Laura
Fasse-Calvet, Isabelle
Felicori, Mauro
Fellner, Dieter W.
Ferdani, Daniele
Fillwalk, John
Fischnaller, Franz
Flusser, Jan

Franke, Tobias
Franzen, Carola
Franzen, Christoph
Frey, Wolfgang
Friedlander, Larry
Frigione, Mariaenrica
Frischer, Bernard
Fuchida, Takeshi
Fuchs, Alain

Fukunaga, Kaori

31

113

481

645

189

211

473

773

97

571
521, 537
185

425

421

211

137

667

781

731

145

765

563

725

751

563

273
255, 621
341

441

73, 653
395

633
633, 781
781

429

161
341, 383
81

761

81



Gaiani, Marco
Galeazzi, Fabrizio
Gallo, Alessandro
Galvane, Quentin
Garagnani, Simone
Garrabou, Joaquim
Gattet, Eloi

Gattiglia, Gabriele
Gaugne, Ronan
Georgopoulos, Andreas
Ghose, Ruchira
Gobbetti, Enrico
Goins, Elizabeth
Golubkov, Sergey
Gonizzi-Barsanti, Sara
Goo, Boncheol
Gouranton, Valérie
Grevtsova, Irina
Guidazzoli, Antonella
Guidi, Gabriele
Guillem, Anais

Haas, Franziska

Hadjmitsis, Diofantos G.

Halin, Gilles
Han, Dongyeob
Harjoko, Agus
Hartati, Sri
Hermon, Sorin

Hervy, Benjamin

169,

497,

47,

441,

63,

145, 443, 667,

Himamunanto, Agustinus Rudatyo

Hoff, Aliya
Hradilova, Janka
lannone, Giancarlo
Ibrahim, Nazrita
Ikeuchi, Katsushi
Imperiale, Marco Leo
Inman, Laurence
loannidis, Yannis
Irina, Tsimbal

Isfeld, Andrea

563
219
105
589
489

97
289
571
547
675
451

23
425
449
197
457
547
755
563
197
761
781
231
761
253
775
775
743
323
641
447

73
743
739
661
161
433
421
449
637

Jacobs, Megan
Jacquot, Kevin
Jahnke, Peter
Jean, Michel
Jepsen, Peter Uhd

Jerala, Maja

Jimenez Fernandez Palacios, Belen

Jin, Hongsung
Jockey, Philippe
Kacher, Sabrina
Kahn, Svenja
Kanaya, Ichiroh
Kang, Yeonkyung
Kantas, Prokopios
Karavia, Despoina
Katifori, Akrivi
Kato, Koji
Kawae, Yukinori
Keil, Jens
Kenderdine, Sarah

Kennedy, Sarah

273,

Kerouanton, Jean-Louis
Khoo, Christopher S.G.

Kiriakou, Niki
Kiriakou, Panayiotis
Knabb, Kyle
Knechtel, Sebastian
Ko, Hyeong-Seok
Ko, Young-A

Koch Dandolo, Corinna Ludovica

Kohler, Johannes
Kong, Dal-Yong
Korkontzelos, loannis
Koutalieris, George
Koutsoudis, Anestis
Kronkright, Dale
Kuester, Falko

Laloo, Pieter
Lamarca, Antonio

Lardinois, Vanessa

223, 363, 257, 447, 453,

189

63
215
537

89
779
701
253
579
249
273
227
239
705
675
421
251
227
395
315
341
323
297
667
443
363
215
239
239

89

15
387
597
691
137
189
455
205
169
465



Laroche, Florent

Laska, Tatiana

Le Cloirec, Gaétan
Leander, Anne Marie
Leclercq, Eric
Leclet-Groux, Dominique
Lee, Jongwook
Lefley, Carolyn
Leoni, Chiara

Levy, Thomas E.
Liestol, Gunmar
Liguori, Maria Chiara
Lim, Chen Kim

Lin, Fang-Yin
Lindgren, Stefan
Liuying, Cao

Lo Buglio, David
Lombardo, Julie
Long, Luc

Lopez Benito, Victoria
Lorenzini, Cristian

Lu, Min

Ma, Nan

Madsen, Claus B.
Madsen, Jacob B.
Maffezzoli, Alfonso
Mahiddine, Amine
Mancini, Matteo Flavio
Manferdini, Anna Maria
Manfredi, Felix
Manfredi, Marcello
Mangan, John

Manuel, Adeline
Marengo, Emilio
Marsono,

Martin, Alexandre
Martinez Gil, Tania
Martinez, Kathi
Martinez, Ruben

Martos, Antonio

223, 363, 257, 447, 453,

441,

219,

505, 687,

755,

521,

323
449
547
621
679
409
457
371
281
455
429
563
589
613
621
753
465
701

97
767
417
661
323
307
307
161

97
705
153
169
189
447
289
189
775
537
755
239
193
127

Massimi, Vincenzo
Masuda, Takeshi
Mathys, Aurore
Mattioli, Mauro
Mazura, Margaretha
Mccaffery, John
Mckenzie, Heidi
Mcnaught, John
Meldrum, Tyler
Menna, Fabio

Merad, Djamel
Merella, Emilio
Merono De Larriva, José Emilio
Micoli, Laura L.

Miller, Alan

Miyamae, Chisako
Moitinho De Almeida, Vera
Montagna, Francesco
Morales, Ricardo
Morand, Denis

Morris, Phil

Moscarelli, Alessia
Mouaddid, EI Mustapha
Muhammad, Naeem
Mulla, Erald

Muller, Benedikt
Mulliez, Maud
Murphy, Maurice
Musialsky, Przemyslaw
Muzzupappa, Maurizio
Nawaz, Raheel
Naydenova, Vanya
Nex, Francesco

Nie, Yueping
Nocerino, Erica

Noll, Tobias

O'Donnel, Daniel Paul
Ohno, Misao

Oishi, Takeshi
Okumoto, Motoko

211
661
201
451
421
371
315
597

81

137, 47
97

23

515
197
331, 371
399
735
161

645
433
705
409
691
705
273
579
473
265

169, 105
597
235

47
771
47
15
281
81
661
251



Olbrich, Manuel

Omar, Karim

Ono, Shintaro

Oreni, Daniela

Ortega Ballesteros, Andrés
Palma, Gianpaolo
Palmas, Gregorio
Palomo, Antoni

Park, Jae-Seung
Pasquet, Jérome
Pauwels, Pieter

Peloso, Daniela

Perea Moreno, Alberto Jesus
Perucchio, Renato
Pescarin, Sofia

Petrova, Yulia

Petrovic, Vid

Pettre, Julien

Pezzotti, Nicola
Piboule, Alexandre
Pierrot-Deseilligny, Marc
Pietroni, Eva

Pietroni, Nico

Pintus, Ruggero
Pogliani, Paola

Poot, Nathalie
Povilioniene, Rima
Povilionis, Girenas
Prudhomme, Andrew
Raffin, Romain

Rahrig, Max

Raimondi, Anna
Ravaglia, Joris

Reis, Gerd

Rejas, Juan Gregorio
Remondino, Fabio
Rescic, Leonardo
Richter, Ashley M.

Rita Widiarti, Anastasia

Rosciano, Elisa

395
355
661
497
515

31

529
735
763
657
481

97

515

.

347
449
257
589
181
649
505
355
529
23, 605
247
691
717
717
363
759
215
497
649

15

193
47,55, 137, 701
355
223, 447
641, 775
211

Rosillo, Rafel

Rufa, Claudio

Ruiz, Bernardino
Rushmeier, Holly
Russo, Alfonsina
Russo, Margherita
Russo, Michele
Saccone, Mauro
Sandron, Dany
Savonnet, Marinette
Schaich, Martin
Schenkel, Arnaud
Schettino, Patrizia
Schulze, Jurgen
Scopigno, Roberto
Seinturier, Julien
Semal, Patrick
Sengoku-Haga, Kyoko
Seracini, Maurizio
Sergant, Joris

Shaikh, Javeria Manzoor
Shortt, Marie-Therese
Shrive, Nigel

Siedler, Gunnar
Signore, Grazia Maria
Signoroni, Alberto
Silvestru, Claudiu
Smith, Neil G.
Soukup, Jindrich
Spadafora, Francesco
Spera, Maria Grazia
Srieedar, J.

Srour, David
Stamenov, Stefan
Stefani, Chiara
Strawson, James
Streefkerk, Marco
Stricker, Didier
Strickland, Keir
Subsol, Gérard

735

355

127

605
441
451

153

765

709

679

215
413
721
363, 455
31,39
97

201

661

257

205

763
403
637

633

161

181

695

355

73

169, 765
47

297
223, 447
235
505, 687, 701
257

691

15

371

657



Sydor, Mikael

Taforel, Paul

Talib, Abdullah Zawawi

Tecchia, Franco

Themistokleous, Kyriakos

Thompson, Paul
Tichy, Tomas
Toli, Eleni

Tolmer, Charles-Edouard

Tombari, Frederico
Tribouillard, Louis
Trigliozzo, Serena
Troi, Alexandra
Troya-Galvis, Andres
Uceda, Santiago
Ulrich, Bockholt
Unali, Maurizio
Vallet, Jean-Marc
Vanoni, David J.
Vassallo, Valentina
Verdiani, Giorgio
Vermehren, Anna
Veron, Philippe
Versaci, Antonella
Vetter, Sebatian
Vincent, Matthew L.
Vincitore, Mauro
Virgolin, Luigi

Visseq, Vincent

145,

731
537
589
417
231
597

73
421
645

55
657
211
781
679

273
757
687
453
667
247
371
289
119
633
455
579
563
537

Wallergard, Mattias
Wang, Francoise
Warzee, Nadine
Webel, Sabine
Weber, Philip
Wien, Tu
Williamson, Greg
Wimmer, Michael
Wohn, Kwang-Yun
Wu, Sehee

Wyns, Roxanne
Wypych, Tom
Xinxin, Tan

Yang, Lin

Yang, Ying

Yao, Yueyin
Yiakoupi, Kyriaki
Yoshihiro, Yasumuro
Yu, Lijun

Zhang, Yujin
Zheng, Bo

Zia, Wasif

Zitova, Barbara
Zoller, Jacques
Zuliani, Serena
Zun, Zheng
Zurcher, Claude

Zvietcovich, Fernando

73,

355
505
413
395
363
695
189
265
387
239
691
257
753
771
605
771
145
227
771
661
661

81
653
751
77
563
445



|EEE Catalog Number : CFP1308W-USB
ISBN : 978-1-4799-3169-9




Aspects of the Digitalization of the Documentation
and Research of Lithuanian Historical Organs

Girénas Povilionis
Centre for the Organ Heritage, Centre for the Lithuanian Cultural Heritage
Vilnius, Lithuania
girenasp@yahoo.com

Rima Povilioniené
Lithuanian Academy of Music and Theatre
Vilnius, Lithuania
r_povilioniene@yahoo.com

Abstract—About 450 historical organs have survived to the
present day in Lithuania. Some of them are almost completely
authentic instruments which constitute valuable heritage and
have been recognised as being unique in European context.
Currently the digitalisation of the data about the Lithuanian
organ heritage is being implemented at the Centre for the
Lithuanian Cultural Heritage since 2000 (until then non-digital
data were accumulated) and is oriented towards the promeotion of
this part of the country’s heritage, and scientific research. The
most valuable instruments included on the heritage list are
registered in detail: comprehensive photography of their separate
parts and equipment, engineering data, as well as that of the
surviving authentic mechanism and parts. A research into the
instrumental part of some the most valuable organs (the organs
in the church in Joniskis, the churches of the Holy Spirit and the
Bernardine in Vilnius) is introduced. By the drawings it is
possible to recreate an organ or make a copy-replica in case it is
destroyed; the data can be used to make a new instrument
according to old organ-making traditions.

Keywords—digitalisation of the data of Lithuanian
Historical Organs, engineering data, photogrammetric
measurements, organ recreation, organ copy-replica.

[. INTRODUCTION

At present there are about 700 Roman Catholic, 53
Evangelical Lutherans and 10 Evangelical Reformers churches
with 500 historical organs in Lithuania, surviving fully or in
fragments. Their historical significance and value differ
greatly. Some organs have survived in the almost original
form, i.e., both the instrument and ornate fagade. Others have
survived only in fragments: only valuable facades remain,
while the instruments themselves were substituted by new ones
or completely destroyed during Soviet rule. Most of the
surviving organs date back to the 19th-20th century (~80%),
some to the 18th century (~19%; see Figure 1), while from the
17th century only fragments or parts of separate instruments
have survived (~1%, e.g., the organ in the Franciscan Church
in Kretinga, the portative organ in the church in Akmuo
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village, fagade of the the church in Videniskiai

village; see Figure 1).

organ in

Fig. 1. 18th century historical organ in Balbieriskis churche (burned in
8 August 2013, master unknown, 1802); 17th century portative organ
from Akmuo church (master unknown, end of 17th c.)

Currently about 200 organs are included in the Register of
Lithuanian valuable cultural objects. A large number of these
organs were built by masters of the Vilnius Late Baroque organ
building school that encompasses a hundred years — from about
1740 until about 1840—1850 and has been recognised as being
unique in European context. The multisided impact of this
stylistic school, its masters and the heritage is seen in the
history of the organ building art in Central and Eastern Europe
that is mostly connected with the geographic and political
boundaries of the Grand Duchy of Lithuania and zones of
influence at that time ([ 1], [2], [3]; see Figure 2).

The so-called Vilnius masters established their own
tradition characteristic of the area: the organs are distinguished
by the original architecture of the two-tower facade
composition. It is dominated by two polygonal side towers and
straight flats surrounding them, this is a double form of a three-
part compositional element (3x2) with an extra central tower.
This seven-part form is the architectural base of fagades that
changed depending on the size of the instrument, id est it was



narrowed, widened or flats were moved to different places. It is
likely that this composition came from Eastern Prussia.

Today the research of the Lithuanian organ heritage carries
out the preservation and gathers technical information.
Currently the digitalisation of the data of the organs is
implemented in several directions that are connected with the
promotion and publication of this heritage and scientific
research.

II. FORMS OF DIGITAL PROMOTION OF THE LITHUANIAN
ORGAN HERITAGE

A large number of instruments stand in remote village
churches in Lithuanian provinces. Therefore it is important to
educate the public, forming attitude and understanding of
organs as a unique cultural object. Several public institutions
are active in this field: the Centre for the Organ Heritage, the
New Organ Forum, and the National Organists Association.
Some results of their activity:

1. Audio and video review projects of Lithuanian historical
organs: the CD recording “Lithuanian Historical Organs” of
nine organs and a comprehensive booklet (2008); the
educational-historical film “The Old Organs of Lithuania”
(2008); the CD with the great organ in the Church of St
John of Vilnius University (2008), the CD “Organ
Landscape” with 10 historical organs (2009); the CD with
recordings of the instrument by Adam Gottlob Casparini
(1715-1788) (2010).

The creation of the website www.vargonai.com as online
database or comprehensive virtual information complex of
the Lithuanian extant and non-existing organs. The material
is meant for three groups of users according to special
information: organists, organ buffs, organ researchers and
masters. The data is grouped geographically; lists of

masters are arranged alphabetically; a detailed photo
fixation of separate parts of organs is presented. In some
cases there is also audio material indicating separate
registers. Plans to expand this database with: measurements
and drawings of separate organ pipes, catalogues of the
pipes of the registers of organs built by various masters.

[II. DIGITALISATION ON THE BASIS OF SCIENTIFIC RESEARCH

In order to record fully or partly surviving valuable
instruments as they are now, since 2000 the Culture Heritage
Centre has been gathering, systematising and documentation of
the digital data about Lithuanian organs, with a priority of
making inventory lists of concrete instruments (before 2000
only non-digital data was collected). The most valuable organs
are included in the Register of the Cultural Values of the
Republic of Lithuania with comprehensive descriptions of
organ cases, technical specification of the instruments, data
about the authentic mechanisms and parts, their constructions,
photographs of separate parts and mechanisms. Close attention
is devoted to descriptions of specification and the pipe system:
lists of the pipes, indicating where possible authentic pipes and
the ones of later periods, all the missing pipes are also
included, inscriptions on them researched; sometimes there are
audio recordings of separate stops; in cases when the organ is
inoperative there are audio recordings of separate pipes. In
addition to traditional measurement tools (such as rulers, gauge
or protractor) are used USB digital vernier calipers (with MS
Excel), micrometers, portable manometer, digital sound level
meter with data logger, tuner, thermo-hygrometer etc. The
electronic measuring devices transfer the data directly to the
computer for storage and processing of data ([4], [5], [6]).

Since 2000 a very detailed research of two rather valuable
Lithuanian historical organs in the church of the Holy Spirit
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Fig. 2. A map of Lithuanian historical organs built in 18th—1st half of 19th centuries. The highlighted points with organs built by Vilnius masters outside
present-day Lithuania (Lénas, Lasi and Pasiene in present-day Latvia; Polotsk, Budslaw, Minsk and Belynichy in present-day Belarus).
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(Vilnius, 1776) and church of Joniskis village (Molétai District,
~1770) has been conducted. (In the church in Joniskis has
survived the oldest two-tower organ.) The research consisted of
the preparation of technical documentation (in the case of both
organs) and the gathering and systematisation of archival/
historical material (in the case of Joniskis’ church). The data
for technical documentation was obtained analysing the organs:
Drawings of separate parts,

Photogrammetric measurements of fagades,

All pipes of all stops have been fully measured with
electronic measuring devices (10-15 measurements of
every pipe; see Figure 3),

Wood used in the instrument determined and named (e.g.,
oak, pine, birch),

Composition of the metal used determined and named,
preliminary purity level of tin and lead recorded, chemical
metal study of several stops made in a special laboratory,
All inscriptions on pipes that show the name of the stop,
sound pitch, later remakes recorded, calligraphic alphabet
of the letters discovered made,

Wind chests and all their small mechanical parts
documented: slider, pipe rack, upper board, pallet, guide
pin etc.,

Mechanic parts measured: tracker and his wire, square,
roller, stop action, drawstop rod, stop-trundle etc.,

System of the bellows and air pressure described: bellows’
folds, type of wood, peculiarities of leather use, air feeder
mechanisms,

Detailed measurements of the manual and pedal keyboards
made: measurements of keys, type of wood etc.,

Lists of additional parts (e.g., drum, bells, coupler) and
their measurements made,

Remakes, losses and shortcomings of separate fragments of
organ fagades studied and named,

Peculiarities of polychrome painting and spots of gilding
determined.

Based on the inventory lists of these data drawings or
sketches of the main parts, photogrammetric photographs,
drawings, sketches, diagrams, tables etc. were made. Besides,
technical documentation of the organ in Joniskis church was
expanded with a detailed historical study — analysis of archival
sources and expeditions in the territories of the former Grand
Duchy of Lithuania (Belarus, Poland Latvia and Ukraine).

By the drawings such organs can be easily recreated in
cases when they were destroyed or replicas built. For instance,
drawing on the detailed organ documentation that was carried
out by Goteborg Organ Art Center (GOArt) in cooperation
with the Ministry of Culture of the Lithuanian Republic in
2000 and 2001 [7], a replica of one of the most outstanding
examples of the baroque organ art, the only remaining and
almost entirely original organ by Casparini in the Church of the
Holy Spirit in Vilnius has been built in the Christ Episcopal
Church in Rochester (USA) (see Figure 4).

Analysing Lithuanian historical organs, it became possible
to effectively conduct research of the organ fagade, i.e.,
possible reconstruction, thanks to digital technologies. The
results obtained give the chance to return rebuilt instruments to
the original state and thus to establish the authorship that was
unknown or hypothetic before research. For instance, because
of the composition of the fagade of the organ built by Casparini
in the Church of the Holy Spirit (Vilnius) that was
characteristic of the Konigsberg organ building school, which
was stylistically similar to the Vilnius organ building school,
the authorship of another instrument — the great organ in the
Church of St John in Vilnius was linked with this master for a
long time. However, computer reconstruction of the
instrument’s facade showed a two-tower fagade model typical
of the Vilnius baroque organ building masters, which made it
possible to settle the issue of the instrument’s authorship and it
was attributed to Nicolaus Jantzon (Mikotaj Janson, Jantzen,
1720-1791), one of the most distinguished masters of the the
Vilnius organ building, because the reconstructed type of organ
facade is very close to the so-called organ fagade “triplet” by

HKZZ - 5
F G H [+ o k[ v [ m [ v ] P T RITJIWV [ x ] 7 [ AB] A ]| A |
1
| 2 | narvelioNr. | Garso | | Nrll Nr.10 Nr.g Nr.8 Nr.7
IsP.i 8. puse | Pavadi | | Tiltelis Tiltelis Sklende Sklende Orodeze Orodeze : Tiltelis Sklende Orodeze Tiltelis Sklende Orodeze Tiltelis Sklende Orodeze TiltelisI
3 nimas 1 1 1 1} 1 1 : I 1 1 1 1 1 1 1 1
EX 1 ds0 14.4% 14.68 1446 12.73 399 9.52 12.72 9.53 1022 11.63 11.88 12.58 14.03
| 5 | 2 H 16.56 16.54 16.01 1217 10.54 10.62 12.65 1023 10.11 1227 13.09 13.52 13.74
| 6 | 3 G 18.79 17.86 1738 12.07 10.94 10.80 12.70 10.69 1124 13.93 1420 13.02 13.88
| 7| 4 Ds 2165 | 2792 1584 | 2663 14.80 26.37 1290 11.92 10.82 1284 | 1214 1221 1396 | 15.09 1521 1439
| 8 | b Cs 2201 | 2920 | 1643 | 2137 16.33 2132 1298 1239 11.35 1355 | 1264 12.50 1456 | 1640 1547 14.85
ER 6 F 2186 | 3073 1531 | 2598 15.13 25.75 1296 1145 11.18 1215 | 1210 11.36 1490 | 1510 14.33 14.87
1 10| 7 A 17.95 17.99 1723 12.06 10.15 10.29 11.79 | 10.01 10.54 1327 13.50 13.63 1321
| 11 3 csl 15.86 16.25 1590 10.63 872 397 10.04 3.98 9.12 1239 1171 11.79 13.11
112 9 o 1537 15.72 15.10 9.67 3.56 347 0.83 329 326 10.97 10.74 9.60 12.72
| 13| 10 ho 12.85 13.02 12.72 0.84 .70 2.60 10.05 825 101 10.43 9.90 10.00 13.66
| 14 | 11 esl 13.52 13.28 12.05 1035 132 833 743 137 6.31 941 9.36 3.96 13.32
| 15| 12 dsl 11.66 12.60 11.36 9.09 136 132 829 6.49 6.63 8.39 9.16 8.10 12.15
| 16 | 13 fl 11.94 11.60 1135 825 1.39 835 8.3 7.80 7.94 8.95 8.05 8.70 12.73
| 17 | 14 gl 11.83 11.66 11.04 9.05 1.78 177 8.13 135 1.78 8.10 8.19 8.83 1201
| 18 | 13 al 1197 10.98 10.65 7.83 717 730 813 6.92 6.69 398 220 397 10.16
i’ 16 hi 1039 1023 10.13 8.17 6.88 7.02 751 3.04 3.69 852 8.77 397 1021
1 20 | 17 cs 10.48 0.00 0.17 838 719 734 748 7.14 6.88 1.76 7.36 173 1024
| 21| 18 ds2 9.74 922 9.16 192 1.09 394 721 11 6.74 134 6.85 6.39 10.12
| 22 | 19 2 10.23 8.85 8.75 8.32 6.90 6.98 8.13 7.08 6.91 146 6.73 6.62 10.24
| 23 | 20 g2 9.05 836 839 195 6.87 599 110 712 723 748 6.36 6.92 10.89
| 24 | pi | a2 833 1.70 1.30 191 6.95 6.90 744 119 130 133 6.36 6.95 9.39
25 22 h2 833 130 7.68 .04 6.90 6.39 132 125 130 131 6.76 6.96 1041

Fig. 3. Fragment of organ pipe rack documentation with digital vernier caliper connected to MS Excel (in Joniskis church, ~1770).
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Jantzon in Troskiinai (1787-1789) and Tytuvénai (1789) and
by Mateusz Raczkowski (the master’s life dates are unknown,
mentioned in archival documents between 1787-1803,
probably he worked together with Jantzon) in Kurtuvénai
(1792—-1794) (see Figure 5). (Another digital reconstructions of
organ fagade: in Vilnius Cathedral [authorship from Casparini
- to Jantzon]; in the Basilica in Seinai [authorship from
Konigsberg/Vilnius masters = to a small organ without any
clear features of a definite school]; see Figure 6 & 7).

Fig. 4. Photogrammetrics of the organ fagade in the church of the Holy Spirit
in Vilnius (Casparini, 1776).

Fig. 5. The reconstruction of the fagade of Jantzon’s organ in the St John
Church (Vilnius, 1766).

Fig. 6. The reconstruction of the fagade of the Vilnius Cathedral organ
(hypothetically attributed to Jantzon, 1780-1785).
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Fig. 7. The reconstruction of the fagade of organ in Basilica in Seinai
(18th c., without any clear features of a definite organ building school).

IV. CONCLUSIONS

Nowadays researching in the history of organ building in
Lithuania the issue of whether to consider not only
Lithuanians, but also Poles, Belarusians, Germans, Latvians
and others as part of the country’s culture does not arise. The
surviving large organs by Jantzon define the characteristic
features of the instruments in terms of the architecture of the
organ facades. Since about 200 organs are included in the
Register of Lithuanian Cultural Values (complex register of
valuable cultural objects) and are protected by the state. The
technical information of these organs is carried out for their
preservation and restoration. According to the law of the
Republic of Lithuania, only certified experts are allowed to
work with organs that are listed in the Register. Therefore, such
work has to be done according to professional programmes
drawn up for a concrete instrument. The digital documentation
of the organs in the church of Joniskis and the St. Francis and
Bernardine Church in Vilnius is especially suitable for organs
for which analogues have to be found in order to recreate the
lost parts of the instrument, for instance the missing pipes or all
the stop (it is applied in cases of the restoration of instruments
built by the same master), elements of the ornamentation of the
organ case or even to establish the authorship of an anonymous
master.
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