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Four priorities for humanities imaging science

1. Access

2. Interactive experience

3. Surpass the human eye
4. Someone to pay for it



1. Access from where we are

e Data collection
e Systematic
At the appropriate level

e Preservation
e Archive and R-CHIVE

e Licenses

 Viewers beyond viewing
o Comparison
o Annotation
 Collaboration

e Standards for interoperability
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Binary color resolution 1 channel color resolution 2 channel color resolution 3 channel color resolution

Accurate Color Raklng Extended Spectrum Raklng Pseudocolor Raking
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1. Access from where we are

e Data collection
e Systematic
At the appropriate level

e Preservation
e Archive and R-CHIVE

e Licenses

 Viewers beyond viewing
o Comparison
o Annotation
 Collaboration

e Standards for interoperability
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http://jubilees.stmarytx.edu/mirador/index.html?manifest=LatinMoses&canvas=5c083

I = Leaflet with Image Cube from Manifest Coordinates - Chremium —Fol -]

I, Accurate Color Diffuse

2. Accurate Color Raking NE

3. Accurate Color Raking SE

4. Accurate Color Raking Sw

5. Accurate Color Raking N'W

6, Accurate Color Transmissive

7, Extended Spectrom Diffuse

B, Extended Spectrum Raking NE
9. Extended Spectrum Raking SE
10. Extended Spectrum Raking SW
11 Extended Spectrum Raking NW
12, Extended Specirum Transmissive
13. KTK Ruby Diffuse

14, KTK Ruby Raking NE

15, KTK Ruby Raking SF

16. KTK Ruby Raking SW

17. KTK Ruby Raking NW

18, KTK Ruby Transmissive

19, Microfilm
20, Ceriani1861

‘WebRTI Images Available: Transcriptions and Translations:
1. 1.
2. 2,
k3 B
4,
5.
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e Data collection
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2. Interactive experience

* |s there a substitute for first-hand experience?
e Spatial resolution

 Color resolution and accuracy

 Depth

e Surface texture

e Interactivity
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2. Interactive experience

* |s there a substitute for first-hand experience?
e Spatial resolution

 Color resolution and accuracy

 Depth

e Surface texture

e Interactivity
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Texture and Interactivity:
Reflectance Transformation Imaging (RTI)

e Capture
*Processing
*Visualization






Texture and Interactivity:
Reflectance Transformation Imaging (RTI)

e Capture
*Processing
*Visualization



C= aoLu2 : 3 alLv2 +dinl ol + 8gly Hinla o+ s

hsh_matrix[9*in->num_used+i] = 2*sqrt(35/M_PI) * cos(3*phi)*pow((cos(theta) - pow(cos(theta),2)),(3/2));

hsh_matrix[ 10*in->num_used+i] = (sqrt(210/M_PI) * cos(2*phi)*(-1 + 2*cos(theta))*(-cos(theta) + pow(cos(theta),2)));
hsh_matrix[11*in->num_used+i] = 2*sqrt(21/M_PI) * cos(phi)*sqrt(cos(theta) - pow(cos(theta),2))*(1 - 5*cos(theta) + 5*pow(cos(theta),2));
hsh_matrix[12*in->num_used+i] = sqrt(7/(2*M_PI)) * (-1 + 12*cos(theta) - 30*pow(cos(theta),2) + 20*pow(cos(theta),3));
hsh_matrix[13*in->num_used+i] = 2*sqrt(21/M_PI) * sqrt(cos(theta) - pow(cos(theta),2))*(1 - 5*cos(theta) + 5*pow(cos(theta),2))*sin(phi);
hsh_matrix[ 14*in->num_used+i] = (sqrt(210/M_PI) * (-1 + 2*cos(theta))*(-cos(theta) + pow(cos(theta),2))*sin(2*phi));
hsh_matrix[15%in->num_used+i] = 2*sqrt(35/M_PI) * pow((cos(theta) - pow(cos(theta),2)),(3/2))*sin(3*phi);
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Texture and Interactivity:
Reflectance Transformation Imaging (RTI)

e Capture
*Processing
*Visualization



Copy RTI  Controks About

Pan Fit Properties  Full Screen Light

Options Effects

neral

Thumbnail

RTI Z

© Copyright 2001 - 2014 University of Southern California. All Rights Reserved.
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http://jubilees.stmarytx.edu/webrti/Ambrosiana_C73inf_062_AccurateColorRTI_20170124_0955_wrti.html




3. Surpass the human eye

e Capture
e Three bands (human eye)
e Sixteen bands (multispectral)
» Hundreds of bands (hyperspectral)

* Processing
e Many tools in the toolkit
e Trial and error, informed intuition
 Evaluation pitfalls
o Scientific analysis of chemical composition
« Machine learning in transformations
e Machine learning for evaluation

e Visualization
e Pseudocolor
 Motion
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3. Surpass the human eye

e Capture
e Three bands (human eye)
e Sixteen bands (multispectral)
» Hundreds of bands (hyperspectral)

* Processing
e Many tools in the toolkit
e Trial and error, informed intuition
 Evaluation pitfalls
o Scientific analysis of chemical composition
« Machine learning in transformations
e Machine learning for evaluation

e Visualization
e Pseudocolor
 Motion



4. Someone to pay for it

1. Lower costs
e Travel
o Stability
« Economy of scale
e Equipment options
« Software options

2. Stable funding models

3. Build on related industries
« Medical imaging
o Gaming
Movies and television
Cell phone cameras
Geographic information systems
Cultural heritage private industry
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s/ /github.com

Pull requests Issues Marketplace Explore

thanneken / SpectralRTI_Toolkit © Unwatch~ | 2 | wrstar 1 YFork 1

<» Code

A8 1 contributor e GPL-3

master = New pull request Create new file  Upload files Find file Clo

Ethanneken;-n files via upload test commit e328

README.md

SpectralRTI_Toolkit

Process Spectral RTI Images in Image)

The toolkit processes the data from a Spectral RTI capture session. This data includes diffuse narrowband spectral images,

meonochrome RTI captures from 35 or more light positions, and an accurate color image. The toolkit guides processing of the

light position (Ip) file, and outputs to HSH RTI, PTM, and WebRTI formats. The base color processing options are Accurate

Color, Extended Spectrum, and PCA Pseudocolor. The Toolkit is intended to be usable by general users without requiring any

editing of text files, command line arguments, or regular expressions. For more information about Spectral RTl see

Guide to Creating Spectral
RTI Images

Contents

1. What is Spectral RTI and do | need it? (LINK)
a. Cost/benefit of adding RTI (LINK)
b. Cost/benefit of adding spectral (LINK)
c. How does the integration work? (LINK)
2. Capture hardware (LINK)
a. Spectral imaging hardware (LINK)
b. Fixed dome for RTI capture (LINK)
c. Swinging arc for RT| capture (LINK)
d. Hand-held flash for RTI capture (LINK)
3. Capture procedures (LINK)
a. Light position capture and calibration (LINK)
b. Hemisphere captures for RTI (LINK)
c. Preprocessing typically done at capture (LINK)
4. Processing with the SpectralRTI_Toolkit (LINK)
a. Software installation (LINK)
. Managing input data (LINK)
. Running for the first time (LINK)
. Select tasks (LINK)
. Adjust brightness (LINK)
f. Static raking option (LINK)
. Options for Extended Spectrum (LINK)
. Identify region of interest (for Extended Spectrum
and Pseudocolor) (LINK)
i. Options for PCA Pseudocolor (LINK)
j. Options for custom processes (LINK)
K. Light position data (LINK)
I. Additional prompts (LINK)
m. Tips for frequent use (LINK)
5. Make the images accessible to users (LINK)
a. RTI files (LINK)
b. WebRTI (LINK)
c. Tiled and layered Jpeg2000 files for IIIF (LINK)
6. Help make Spectral RTI better (LINK)
7. Glossary (LINK)

b
c
d
e
g
h
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Rochester Institute of Technology, Weekly Seminar Series, November 28, 2018

What Humanities Scholars Really
Want from Digital Imaging

A report from the experience of
the Jubilees Palimpsest Project

1. Access
2
http://jubilees.stmarytx.edu 3
4

. Interactive experience
. Surpass the human eye

Todd R. Hanneken . Someone to pay for it

St. Mary’s University, San Antonio
thanneken@stmarytx.edu
@thanneken
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