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16.40 – 17.10  Isabella Hodgson Collaborative 3D App Development in the 
Museum 

17.10 – 17.40 Jon Blundell & Jon Tyson Packrat: The Smithsonian’s Open-Source 
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18.30 Henni van Beek & Carola van 
Wijk 

Workshop Using the RIPT tool (working title) 
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PRESENTATIONS 
 

Day 1 – Presentation 1 

The making of Getty’s Mesopotamia immersive experience 
Todd Swanson & Serena Parr 
 
Abstract 

In March of 2020, the Getty Museum was set to present a sweeping exhibition on ancient 
Mesopotamia at the Getty Villa. But after a year of standby, it seemed this exhibition might never 
open for public view.  
 
The Museum and Getty Digital sought to explore how they might share the exhibition online in a 
way that honors the impact of the in-person experience while inspiring close-looking of the 
material.  
 
Getty has a phenomenal depth of expertise across curatorial, content, and technical teams, and by 
leveraging the strengths of those teams, Getty was able to create an immersive web-based pilot 
project that launched in October of 2021. Mesopotamia.getty.edu  
 
Getty used a mixture of 2D and 3D capture modalities to help bring this experience into 
production, including Steadicam video footage, LiDAR scanning, Structured Light scanning, and 
Photogrammetry, often overlapping those modalities.  
 
The resulting 3D assets were rendered in OpenSource software using Raytracing and VFX 
techniques to make the web experience as seamless as possible.  
 
In this presentation, Serena Parr (Immersive Lead, Getty Digital) and Todd Swanson (Assistant 
Director, Head of Getty Digital Imaging) will discuss how this project developed, the approach and 
challenges to 3D image capture as well as final rendering. 
 
Biographies 

Todd Swanson is Assistant Director and Head of the Getty Digital Imaging department at the J. 
Paul Getty Trust. In this role, Todd provides strategic vision and guidance across the Getty 
organization, providing resources and expertise to each of the four Getty programs; the Getty 
Museum, Getty Research Institute, Getty Conservation Institute, and Getty Foundation. Todd strives 
to help guide, foster, and create sustainable and meaningful data through strategic digitization, 
digital imaging, and digital projects by utilizing and implementing best practices and guidelines 
while actively exploring new and emerging technologies to help meet the Cultural Heritage 
community's current and future needs. 
 
Serena Parr leads immersive at Getty, focused on bringing Getty’s offerings to a global public 
through digitally native storytelling. Previously, she led partnerships at The New York Times R&D, 
exploring how emerging technologies can be applied in service of journalism. 
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Day 1 – Presentation 2 

Case study M+: Unboxing Marcel Duchamp’s Boîte-en-valise in 3D 
Markus Lanxinger & Hester Chan 
 
Abstract 

Due to its fragility, La Boîte-en-valise can only be displayed for one year before heading back to 
storage for 10+ years. M+ decided to document it in the ‘digital twin’ fashion – a 1-1 digital replica 
of the physical object using photogrammetry, for the future generations. To take it one step 
further, a 3D animation was produced, showcasing the movement of the box with all 80 miniature 
art pieces captured in the finest details. This project is particularly challenging due to the 
transparent elements, which are technically difficult with photogrammetry. We are excited to 
share the creative process of the project with your viewers. 
 
M+ also plan to have a VR experience where audience can interact with the box virtually inside VR 
headsets using hand-tracking. We will also produce this part of the project, scheduled for later this 
year. 
 
Biographies 

Markus Lanxinger is an entrepreneur and creative technologist with a background in computer 
science and filmmaking. He spent many years working on Hollywood blockbusters such as 
Spiderman and Transformers before moving into technology. He subsequently joined Nokia, 
worked with 360 cameras and livestreamed international events. In 2018 Markus founded Plinth – 
a tech company for the art sector. The company specializes in producing 3D digital twin for 
physical arts using photogrammetry. His goal is to help the art sector to transition into digital so 
that not only our culture heritage is safeguarded for future generations, art viewing will also be 
possible anywhere without leaving a big carbon footprint caused by shipping. 
 
Markus is also a guest lecturer on stereoscopic 3D and virtual reality at the Hong Kong Academy for 
Performing Arts for students and faculties. Earlier this year, Markus and the company has relocated 
to Den Haag, The Netherlands. 
 
Hester Chan (born 1977, Rotterdam, the Netherlands) is Curator of Collections at M+, a public 
museum of 20th and 21st-century Visual Culture in the West Kowloon Cultural District of Hong Kong. 
Established in 2012, the M+ Collections comprises the M+ Sigg Collection, M+ Collection, and the 
Archives and Library Collection; with around 8,000 objects and 50,000 published and archival 
materials held on behalf of the people of Hong Kong.  
 
Prior to moving to Hong Kong, Hester read Humanities (Mres, the London Consortium), Art Theory 
(MA, Leiden University), and Visual Art (BA, Willem de Kooning Academy), studying under 
supervision of 70s conceptual artists Woody van Amen, Ewerdt Hilgemann, Wim Gijzen and 
Sigurdur Gudmundsson. Current research areas of interest include Fluxus, interculturalism, and 
collection access strategies. 
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Day 1 – Presentation 3 

Collaborative 3D App Development in the Museum  
Isabella Hodgson 
 
Abstract 

In 2020, the German Maritime Museum created an app development infrastructure, building on the 
museum's experience in 3D digitization. Augmented reality allows for a very interactive and 
engaging design. This potential inspired an interdisciplinary development process involving various 
museum departments. Although we expected this collaboration to be challenged by the pandemic, 
we soon discovered that interactive online workshops can be a great vehicle for creative exchange. 
 
To facilitate direct collaboration with schools, we have developed the app in such a way that it can 
be used inside and outside the museum. We opted for web-based programming to provide the 
user with particularly low-threshold access. In doing so, we gained valuable insights into the 
capabilities and limitations of AR frameworks such as AR.js, Three.js, Babylon.js, and WebXR. The 
flexible web application runs on mobile and desktop devices, enabling a wide range of 
implementations. For updating the code in subsequent projects, we decided to use an open-source 
solution. The internal development process enables us to base the further evolution of our 
prototype on visitor feedback. 
 
Creating an augmented reality web app within the museum structures allows us to work 
sustainably, benefit from numerous synergies and learn as an institution. 
 
Biography 

Dr. Isabella Hodgson is a trained archaeologist and has been working in the field of digitization for 
several years. At the German Maritime Museum, she is employed as a digital curator. Particularly 
important to her is the interdisciplinary collaboration within and outside the museum. She 
conducts research on the topics of digital cultural education and digital inclusion. 
 
Day 1 – Presentation 4 

Packrat: The Smithsonian’s Open-Source System-of-Record for 3D 
Data  
Jon Blundell & Jon Tyson 
 
Abstract 

This workshop will take participants on a deep dive into Packrat 1.0, the Smithsonian’s open source 
3D data repository and content management system. In this workshop we will discuss the 
underlying architectural choices and technologies that make Packrat a performant, robust system 
of record for Smithsonian 3D data. The workshop will be centered around live demonstrations of 
the system in action, from 3D data ingest and validation all the way to publishing content-rich 3D 
scenes complete with an assortment of standardized downloads. Along the way, we will explore 
how Packrat leverages Cook (Smithsonian’s open source data computation engine) to automate 3D 
model creation and validation, and Voyager (Smithsonian’s open source online 3D scene viewer 
and content authoring platform) to allow our team to perform quality control and author 
engaging, educational 3D experiences. 
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Biographies 

A Maryland native, Jon Blundell is currently living out the assumption he made at the age of 6, that 
he would either be working at the Smithsonian, or become an astronaut. He chose the shorter 
commute. Coming from the world of the preservation trades, Jon found himself at the 
Smithsonian’s Digitization Program Office in 2012 where he focuses on the technical challenges of 
the department: developing workflows and IT infrastructure in support of 3D capture, 3D data 
processing, 3D data management, and delivery of 3D work products to the public. When he’s not 
uploading the Smithsonian’s collection to the Matrix, he can be found playing pinball and doing 
puzzles with his dog. 
 
Jon Tyson is a software developer and serial entrepreneur with over 30 years of professional 
software development experience. He has worked on a variety of teams spanning solo ventures to 
running a 120-person engineering team at Autodesk. He has occupied every software development 
role from junior engineer, mid-level engineer, senior engineer, tech lead, software architect, chief 
engineer, front-line engineering manager, engineering director, CTO, and company CEO. He has 
performed the tasks required by roles spanning from code cop, build engineer, graphic designer, 
project manager, product manager, and product owner. 
While at Autodesk, Jon helped to rebuild AutoCAD's 2D graphics pipeline and then was the architect 
and team lead for developing AutoCAD's 3D graphics pipeline. Jon is currently the software 
architect and team lead for Packrat, the Smithsonian's system of record for 3D data. 
 
Day 1 – Complimentary programme 

Workshop Packrat 
Jon Blundell & Jon Tyson  
 
Abstract 

Jon Blundell and Jon Tyson will host a workshop to introduce Packrat 1.0, the Smithsonian’s open 
source 3D data repository and content management system 
 
Biographies 

See above 
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Day 2 – Presentation 1 

Cultural Emergency Response: Saving Cultural Heritage in Ukraine  
Sanne Letschert 
 
Abstract 

We all know how vulnerable our museums, monuments and collections can be in a crisis situation. 
But how do we protect them? And why is this so important? What does it actually mean to for 
people and communities to lose them? The Prince Claus Fund’s Cultural Emergency Response (CER) 
provides ‘first aid’ to cultural heritage under threat in conflict and disaster. Acting as a cultural 
ambulance, it provides quick support and expertise to local actors to stabilize, rescue and prevent 
further damage. Since its foundation in 2003, CER has saved hundreds of heritage sites, collections 
and spaces in close collaboration with experts on the ground all over the world. During this 
presentation, Sanne Letschert, Head of Cultural Emergency Response, will share her experience on 
the urgent need, practicalities and challenges of the protection of culture in crisis situations by 
reflecting on CER actions in Ukraine during the current conflict situation. 
 
Biography 

Sanne Letschert is the Head of Cultural Emergency Response (CER) of the Prince Claus Fund. The 
CER provides 'first aid' to cultural heritage threatened, damaged or destroyed by conflict or 
disaster. Sanne is also on the Board of Art/Switch. 
 
“When working on projects for the Cultural Emergency Response programme, I try to always keep in 
mind what Prince Claus Laureate Kanak Mani Dixit once said about the rehabilitation of the cultural 
heritage of Nepal after the earthquake of 2015: it is not only about rebuilding of the brick, mortar and 
wood; it is about living heritage.” 
 
Day 2 – Presentation 2 

Giravolt, spreading 3D technologies in the heritage sector  
Albert Sierra & Lluis Gonzalez 
 
Abstract 

Giravolt is a heritage digitization program with one main goal: to promote the knowledge and use 
of 3D scanning technology of objects and buildings by the institutions that manage Catalan 
heritage, especially museums; at the same time it offers the audience a new way of seeing, 
knowing and accessing the Catalan cultural heritage. Giravolt is developed in 4 main areas: 
1. The creation of a digital corpus of Catalan Cultural Heritage to promote its knowledge and 

recognition, that is published in our Setchfab profile (https://sketchfab.com/giravolt). 
2. Working with the professional sector, providing workshops along the digitalization process, 

and supporting research activities that involve the use of 3D technologies, such as ancient 
objects reconstructions or Rock Art 3D documentation. 

3. Working with educational institutions, creating the #despertaelpatrimoni (wake up heritage) 
activity in which school students scan with their phones local heritage. 

4. Engaging with the audiences, publishing the 3D models with CC-by licenses to promote the 
reuse, for example by contemporary multimedia artists. 
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Biographies 

Albert Sierra has been working in digital heritage communication for 2 decades. Art Historian, he is 
currently New Technologies Manager in the Cultural Heritage Agency of Catalonia. He has 
participated in the creation of several digital projects from cultural websites such as 
patrimoni.gencat or fotografiaacatalunya, to immersive projects such as the multi awarded 
mapping #Taull1123 in a World Heritage Site or the Virtual Reality experience #Ullastret3D. He is 
currently focusing on the development of the Giravolt program. 
 
Lluis Gonzalez is a laser scan specialized technician. He is responsible for the 3D documentation in 
the Cultural Heritage General Directorate. He started as an architectural draftsman but soon 
became part of the team that implemented computer drawing in the institution. He has 
documented several heritage buildings all across Catalonia, from World Heritage Romanesque 
churches to Baroque palaces. 
 
Day 2 – Presentation 3 

A Simple Ultraviolet Induced Visible Fluorescence Verifying Target 

Yosi Pozeilov 
 
Abstract 

A prevailing question among conservators and imaging professionals producing cultural heritage 
documentation and research is how to obtain an informative ultraviolet-induced visible 
fluorescence (luminescence) image. The literature on this topic generally recommends use of 
delicate and expensive control targets. This article describes a simple low cost method to create a 
“scene-verify” target that can aid in capturing better images and raise the confidence level of the 
images created 
 
Biography 

Yosi Pozeilov joined the Los Angeles County Museum of Art (LACMA), Conservation Center as the 
Senior Conservation Photographer in 2003. He was in charge of converting the conservation 
photographic studio from film to digital capture, this digital implementation has encompassed all 
aspects of imaging and documentation at the Center. In 2004 he was invited by the American 
Institute of Conservation (AIC) to teach his first workshop on digital photography for conservation 
at their annual meeting. Since then, Yosi continues to teach his workshop at several venues across 
the country, online and internationally. Most recently at LACMA, Yosi has been implementing 
computational imaging techniques like Reflectance Transformation Imaging (RTI) and 
Photogrammetry. He provides all the technical and scientific imaging for the Conservation Center, 
including a range of broad band techniques. He established protocols to streamline condition 
reporting with the use of technology and imaging base systems such as the iPad. 
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Day 2 – Presentation 4 

Emerging Technology Report: USD for cultural heritage interchange 
Scott Geffert  
 
Abstract 

A problem that has plagued the wider adoption and accessibility of 3D content for cultural 
heritage has been the lack of a common format for storage and interchange.  Applications in the 
3D pipeline for capture, modeling, shading, animation, lighting, fx, and rendering suffer from a 
distinct lack of standardization. In addition, the delivery of 3D and AR content is complicated due 
to competing formats and delivery mechanisms. Universal Scene Description (USD) is an open 
source framework developed by Pixar Animation Studios for the interchange of 3D data with a 
focus on collaboration, pipeline efficiency, and scale. Universal Scene Description (USD) is the first 
publicly available solution to address the need for a robust and scalable open interchange 
mechanism to augment arbitrary 3D scenes that may be composed of many elemental assets. 
Since USD was open sourced in 2016, it has experienced rapid adoption in the computer graphics 
community. By 2018 it was adopted by Apple and Adobe, and the list of tools supporting USD is 
expanding daily. What makes USD and the USDZ format particularly interesting for cultural 
heritage is the ability to collaborate and interchange rich data objects and even interactive scenes 
via a single file format. 
 
Scott Geffert will share updates and opportunities for greater adoption of USD with a focus on 
cultural heritage imaging and interchange. 
• https://www.cgw.com/Publications/CGW/2020/Edition-2-2020/Universal-Scene-Description.aspx 
• https://www.metmuseum.org/blogs/collection-insights/2020/augmented-reality-zemi-arte-del-mar 
 
Biography 

Scott Geffert has spent his entire career in and around photography and has been advising on 
digital imaging solutions well before the introduction of Adobe Photoshop in 1990. This long-term 
experience has allowed Scott to stay on the leading edge of advances in imaging technology. 
 
Scott’s interests and involvement in imaging have evolved over the years from supporting users 
worldwide to taking an active role in helping steer the industry via advocacy of international 
standards and involvement in the IS&T, ISO and CIE organizations. These efforts have directly led to 
improvements in cameras, software and imaging standards. Scott is currently a member of ISO 
TC42 JWG 26 a group focused on cultural heritage imaging standards and active in the 
development of best practice and standards for 3D imaging and computational imaging 
techniques. Long-term experience in color management especially within the cultural heritage 
community has led to innovative patented work in the field of multispectral LED lighting 
technology enabling precision tunable illumination for viewing and digitizing artworks. 
 
  

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.cgw.com%2FPublications%2FCGW%2F2020%2FEdition-2-2020%2FUniversal-Scene-Description.aspx&data=04%7C01%7C2and3dphotography%40rijksmuseum.nl%7C8cdf8ba8c4044e93ebea08da214cec88%7C635b05eb66c748e1a94fb4b05a1b058b%7C0%7C0%7C637858911516323199%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=Q9fYVFiHg%2BGHXL%2Ftlxd2HnVztn4yJZfAUZRAxG%2FqD8o%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.metmuseum.org%2Fblogs%2Fcollection-insights%2F2020%2Faugmented-reality-zemi-arte-del-mar&data=04%7C01%7C2and3dphotography%40rijksmuseum.nl%7C8cdf8ba8c4044e93ebea08da214cec88%7C635b05eb66c748e1a94fb4b05a1b058b%7C0%7C0%7C637858911516323199%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=eare3b8mg43%2F25iM5FZwn0ID3p2vqeTAgxwAYlhEXsI%3D&reserved=0
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Day 2 – Complimentary programme 

Roundtable discussion: New techniques and increasing amounts of 
data; how are we going to handle this and what will the future 
bring? 
Cecile van der Harten and others  
 
Abstract 

Cecile van der Harten will host a roundtable, discussing challenges that some of us have faced and 
most of us will face in the near future. There are no standards in 3D, what will the file format be in 
the end and how ready are DAM-systems to store everything produced? How can we sustainable 
share and store our 3D-files and what about metadata? And are we caught up while thinking about 
these questions? 
Among the participants are Thomas Flynn, Scott Geffert, Tijm Lanjouw and Jitte Waagen. For 
biographies, see below or elsewhere in the program. 
 
Biographies  

Cecile van der Harten is Head of the Image & Registration Department of the Rijksmuseum and 
organizer of 2and3D Photography since 2015. 
 
Thomas Flynn is Cultural Heritage Lead at Sketchfab, the leading platform for 3D models on the 
web. 
 
Tijm Lanjouw is an archaeologist specialised in computer applications, in particular the use of 3D 
modelling as a research tool. Besides his work for the 4D Research Lab at the Faculty of 
Humanities, University of Amsterdam, he pursues a doctoral degree at the University of Leiden. 
 
Jitte Waagen works at the Universiteit van Amsterdam as Digital Archaeologist/ Coordinator 4D 
Research Lab/ PhD Candidate in the Department of Archaeology at the Amsterdam Centre for 
Ancient Studies and Archaeology (ACASA), Amsterdam School for Heritage, Memory and Material 
Culture (AHM). 
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Day 3 – Presentation 1 

Smithsonian uses 3D Tech to restore a Broken Sacred Object for 
Tlingit Indians  
Vince Rossi & Eric Hollinger 
 
Abstract 

On September 25th, 2019, the Tlingit Kiks.ádi clan of Sitka, Alaska, conducted ceremonies to 
dedicate a new clan crest hat—only this hat was not really new. It was a replica made of Alaskan 
woods carved by 3D milling machines and ornamented with traditional materials such as deer hide 
and sinew, ermine skins, copper horns, swan down, and shell inlays. The clan held ceremony in 
Juneau to put spirit into the newly restored replica so that it could be danced again and put into 
use for clan ceremonies. The broken hat, in the form of a sculpin or bullhead fish, had rested in the 
collections of the Smithsonian’s National Museum of Natural History for the past 135 years. The 
Smithsonian worked closely with the clan to study the broken hat, 3D scan and repair the hat 
digitally, carve it with a computer numerically controlled milling machine and then finish it by 
painting it and adding attachments similar to those which had originally adorned the hat. This 
collaboration is the first cultural restoration of an important religious object for an indigenous 
community using 3D digitization and replication technology. 
 
Biographies 

Vincent Rossi has a BFA in sculpture from the University of the Arts in Philadelphia and Graduate 
level fine art study at Goldsmiths College/University of London, England. Vince produced and 
managed many Smithsonian exhibits and through successful funding proposals and grants 
integrated 3D imaging tools and techniques into Smithsonian Exhibit design and fabrication. From 
2011 to May 2018, Vince worked as a Senior Program Officer for the Smithsonian's Digitization 
Program Office (DPO) building 3D capacity and developing 3D workflows. Notable projects included 
3D scanning President Barack Obama, the Apollo 11 Command Module, and the Nation’s T. rex. In 
May 2018, Vince became the DPO’s 3D Program Supervisor. He is currently working on an open-
source suite of tools that provide durability for 3D data, 3D data standards, automated capture and 
processing tools, 3D authoring tools, a Smithsonian 3D API, and webGL viewer. Vince is the co-
author of 6 research papers: https://orcid.org/0000-0003-1248-9264 

 
Eric Hollinger, Repatriation Tribal Liaison, National Museum of Natural History, Smithsonian 
Institution. 
Hollinger has a Ph.D. in Anthropology from the University of Illinois and B.A. and M.A. from the 
University of Missouri.  He has worked at the Smithsonian for more than 20 years and is 
responsible for working with tribes from the Northeast, Midwest, Great Basin, California, and 
Alaska. 
 
  

https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Forcid.org%2F0000-0003-1248-9264&data=04%7C01%7C2and3dphotography%40rijksmuseum.nl%7C3357264e8dd74e68de4e08d9f6395f9d%7C635b05eb66c748e1a94fb4b05a1b058b%7C0%7C0%7C637811548557799400%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=li%2FYZGa8iKbp3swkGPNKUp6sH%2BSKoYqeSeBPvJiMWIk%3D&reserved=0
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Day 3 – Presentation 2 

How to create lifelike 3D scans at scale  
Bob Ketting & Max Roest 
 
Abstract 

3D scanning helps to unlock promising new (digital) opportunities for cultural heritage institutions. 
But it also comes with unique challenges. This talk discusses a new approach for the automated 3D 
scanning of collections at a lifelike quality level that unlocks a range of new (digital) applications. 
All made possible with a single set of geometric, color, and light interaction data at a resolution of 
up to 25 micron, which, because of its high quality, can be sustainably used long-term to digitally 
visualize objects with a new level of realism. 
 
Biographies 

Bob Ketting studied Mechanical Engineering at the TU Delft and Business Administration at RSM 
Erasmus University and London School of Economics. He started his career as a management 
consultant at Boston Consulting Group in Amsterdam. After learning about the challenges of 
bringing art collections to the digital realm in 3D, he founded FloatScans with Max Roest in 2019. In 
his free time, Bob loves to travel and experience different cultures first-hand. 
 
Max Roest studied Aerospace Engineering at the TU Delft. He started his career as a management 
consultant at Boston Consulting Group in Amsterdam. For a side project, Max ended up in a 
museum depot for the first time. Amazed by the vast collections in storage, Max founded 
FloatScans with Bob Ketting in 2019 to unlock these collections to the public in 3D. In his free time, 
Max is an avid guitar player and all-round technology enthusiast. 
 
Day 3 – Presentation 3 

Digital Publication Prototype for Egyptology  
Owen Murray & Alexis Pantos 
 
Abstract 

Photogrammetry has become an integral part of cultural heritage documentation and is a natural 
successor to large format rectified photography - the workhorse of Egyptological epigraphy 
programs for the past 100 years. However, making use of this 3D data in what remains a largely 2D, 
and increasingly incremental, publishing environment remains a challenge. 
 
This presentation will introduce a digital publication prototype that explores the fusion of 2D and 
3D data to meet the needs and standards of traditional publications while working in tandem with 
them. In doing so, it explores the strengths and weaknesses of each medium and the limitations of 
current web technologies. 
 
Through this prototype we will explore questions of data sustainability and archivability inherent 
in technologies that integrate both open source (IIIF), and proprietary (Sketchfab) technologies. 
Looking further ahead, we will question what future technologies may have to offer, and what 
modular publications of the future could look like. 
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Biographies 

Owen Murray (B.Design Visual Communications) is the Senior Digital Photographer with the 
Epigraphic Survey (Chicago House) of the Oriental Institute at the University of Chicago. Owen is a 
member of the American Research Center in Egypt (ARCE) as well as ICOMOS Canada, with expert 
membership status in CIPA Heritage Documentation. 
 
Alexis Pantos (MA MSc. International Heritage Visualisation) is an archaeologist by training with 
many years working in archaeological photography, as well as digital heritage technologies and 
presentation. He is currently employed as a member of the DigDok (Digital Documentation) team 
at the Museum of Cultural History at the University of Oslo, Norway. 
 

Day 3 – Presentation 4 

AI-based image fusion, analysis, and visualization for Rembrandt's 
The Night Watch 
Rob Erdmann 
 
Abstract 

The research phase of Operation Night Watch collected more than 55 terabytes of imaging data 
across a variety of imaging modalities, including visible-light photography, UV-induced visible 
fluorescence, reflectance imaging spectroscopy (RIS-VNIR and RIS-SWIR), macro X-ray fluorescence 
(MA-XRF) and 3D structured light imaging, among others. To extract maximum insight from this 
enormous collection of heterogeneous data and to make it accessible to a large team of 
geographically distributed researchers during the Covid pandemic, several new algorithms were 
designed and implemented to process and visualize the data using a web browser. Capabilities 
include subpixel-precision cross-modality image registration, artefact-free multiscale image 
stitching, a web-based hierarchical annotation tool, neural-network based semantic analysis of 
micron-scale image microstructures, and a suite of tools to allow users easily to design a wide 
array of on-demand web-based visualizations of the enormous collection of Night Watch imaging 
data. 

Biography 

Robert Erdmann is Senior Scientist at the Rijksmuseum and Full Professor of Conservation Science 
in the Faculties of Science and of Humanities at the University of Amsterdam. Prior to earning his 
PhD from the University of Arizona in 2006, he started a science and engineering software 
company and worked extensively on solidification and transport phenomena at Sandia National 
Laboratories. Upon graduation, he joined the faculty at the University of Arizona in the Department 
of Materials Science and Engineering and the Program in Applied Mathematics, where he worked 
on multiscale material process modelling and image processing for cultural heritage. In 2014 he 
moved permanently to Amsterdam to focus full-time on combining materials science, computer 
science, and imaging science to help the world access, preserve, and understand its cultural 
heritage. 
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Day 3 – Complimentary programme 

Workshop Using the RIPT tool 
Carola van Wijk & Henni van Beek 
 
Abstract 

Carola van Wijk and Henni van Beek will host a hands-on workshop how to use the Rijksmuseum 
Image Performance Tool (RIPT). The RIPT was developed by Henni van Beek as an Excel file. It 
measures all aspects of the Colorchecker SG and clearly summarises the results. This for both Fadgi 
and Metamorfose. The RIPT is designed to be easy to work with on a target-specific Look Up Table.   
 
Biographies 

Henni van Beek has been working as photographer for the Project Printroom Online since 2007. 
The project aims to digitize, and present on the web, all the prints and sketches in the 
Rijksmuseum collection. He is, with Carola van Wijk, the author of the Instruction manual for 2D 
objects for the Rijksmuseum that will be updated in 2019 to include the implementation of new 
tools. Henni is also involved in the establishing the guidelines for 2D digitization that serve as the 
standard for all photography in the museum. 
He gives advice about technical specifications when outsourcing diverse projects and how to 
maintain quality standards throughout the process. In addition to this he gives courses on 
digitization and the evaluation of scans to new co-workers at the National Archive. Further, Henni 
has given a workshop on the technique of modern photography reproduction at an AHFAP 
conference in London.  
 
Carola van Wijk has been working as photographer at the Rijksmuseum since 2007. Currently, the 
focus of her work is mainly the photography of paintings predominantly for the conservation 
department. She has an important role in the preparation for the research project of the 
Nightwatch.  
Carola is, with Henni van Beek, the author of the Instruction Manual for the Photography of 2D 
objects the update is published late 2021. Carola is one of the initiators of the Manual 
photographing 3D-objects for the Rijksmuseum, that was published during 2and3D Photography 
2017.   
Carola’s photographic work for the Rijksmuseum has been published in Costume & Fashion, Bianca 
M. Du Mortier, Rijksmuseum 2016, Paris 1650-1900: Decorative Arts in the Rijksmuseum, R. Baarsen, 
2012, Yale University Press, and Art Nouveau In Het Rijksmuseum, J.D. van Dam & J.J. Heij, 
Rijksmuseum, 2010. She worked closely together with the responsible authors and curators for 
these publications.
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