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Building and Supporting Getty’s Technical and 
Computational Imaging Capability 
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Getty is a cultural and 
philanthropic institution 
dedicated to the presentation, 
conservation, and 
interpretation of the world’s 
artistic legacy. 

Getty advances and shares 
the world’s visual art and 
cultural heritage for the 
benefit of all.
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Getty Museum
Getty Research Institute
Getty Conversation Insititute
Getty Foundation
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Getty Programs

The Getty Digital Imaging 
Department collaborates with 
Getty programs to provide 
high-quality digital surrogates 
of the Getty’s holdings in 
support of the programs’ 
needs, the Getty’s strategic 
goals, scholarly research, 
publication, online discovery, 
and preservation.

Getty Digital
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Museum Research Institute Villa

Getty Digital Imaging Labs
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Getty Digital Imaging Department
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Comprehensive Collection Level 
Digitization
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Comprehensive Collection Level 
Digitization
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Comprehensive Collection Level 
Digitization

12sunsets.getty.edu

11EUROMED 2020

Systematic Item Level Digitization
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Systematic Item Level Digitization

https://12sunsets.getty.edu/
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Evolving CH Imaging Field
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Getty Digital Content Strategy
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• Provide Authoritative Content to a 
Broad Range of Audiences

• Rethink How We Deliver Our Content

• Experiment and Innovate

• Be Willing to take risks and Learn

• Enrich the Lives of People Around the 
World

• Advance the Knowledge of Art History, 
Conservation, and Related Fields. 
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Building and Supporting Getty’s Technical 
and Computational Imaging

• Expanding Capacity & Capability

• Supporting Internal Projects

• External Collaboration

• Platforms and Tools of Interest
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3D

17EUROMED 2020

• Expanding Capacity & Capability
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Technical Imaging Capability
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• Equipment and Expertise

Software Based Photogrammetric Data Acquisition
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Hardware Based 3D Acquisition

EUROMED 2020 21



10/30/20

8

3D Processing Pipeline
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Supporting Use Cases
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200-100 B.C.
Herm of Dionysos
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Hardware Based 3D Scanning & Software Based Photogrammetry
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Title Goes Here
Duis hendrerit aliquip 
accumsan, quis ea aliquam 
nibh delenit blandit iusto duis 
in conseqetur.
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Testing a Drone

In this presentation
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• Supporting Internal Projects
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Research Projects
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Title
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• External Collaboration
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Automated 

Repeatable

Mobile

Fraunhofer 
CultArm3D-P

Collaboration with 
Getty Programs
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Getty Villa
Getty Museum
Getty Research Institute 
(Annex)

Testing Locations 
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3D Models
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Tassie Gnaidy, Manager, Cyberinfrastructure for Digital Humanities and Creative 
Activities Research Technologies, UITS, Indiana University

Indiana University
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Computational Complexity
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Computational Complexity
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Coordinates:
(X, Y, Z) - point in the local camera space 
(u, v) - projected point in the image plane
w, h - image width and height

Camera:
f - focal length
cx , cy - principal point offset
K1 , K2 , K3 , K4 - radial distortion coefficients
P1 , P2 , P3 , P4 - tangential distortion coeffs
B1 , B2 - affinity and non-orthogonality coeffs

Solve these systems of equations for every 
point on every photos in photo set:

x = X / Z

y = Y / Z
r = sqrt(x2 + y2)

x' = x(1 + K1 r2 + K2 r4 + K3 r6 + K4 r8 ) +

(P1 (r2 +2x2 ) + 2P2 xy) (1 + P3 r2 + P4 r4 )

y' = y(1 + K1 r2 + K2 r4 + K3 r6 + K4 r8 ) +
(P2 (r2 +2y2 ) + 2P1 xy) (1 + P3 r2 + P4 r4 )

u = w * 0.5 + cx + x'f + x'B1 + y'B2

v = h * 0.5 + cy + y'f

➔Why HPC for Photogrammetry?
Algorithm complexity, hours-days of computation for small-medium photo sets; 
weeks for larger data sets on a good workstation
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Getty Joins CENIC!
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Carbonate HPC at Indiana University
256 GB or RAM per node, scripted 4 nodes

Google Cloud Virtual Machine
256 GB of RAM and 4GPUs

Getty VFX machines
256 GB of RAM and 5GPUs
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Comparing Run Times

All files run at IU transferred using Globus, a high-performance GridFTP service 
designed for secure data movement between networked endpoints.
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Runtimes
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VFX, HPC, Google Virtual Machine Comparison
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• Platforms and Tools of Interest

3D at Getty 62

Title
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Title
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3D at Getty 64

Title
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Title
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3D at Getty 67

Title
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Thank you.
Todd Swanson

Digital Imaging Manger, The J. Paul Getty Trust | Getty Digital
TSwanson@Getty.edu


