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THREE BIG QUESTIONS
AND THREE PRIORITIES
FOR DIGITAL ARCHAEOLOGY

 How primary are your primary sources?
* Access

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

e Texture and interactivity

* Do you have all the primary sources?

» Discovery by expanding human perception



http://jubilees.stmarytx.edu/iiifp/navigator.html?manifesturl=/iiifp/LatinMoses/manifest.json&sequence=0&canvas=0
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FIRST PRIORITY FOR DIGITAL
ARCHAEOLOGY: ACCESS

» Digital repositories

Although the Jubil
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663), captured 2017, basic images published,

) 7663), captured 2017, basic images published,

 Open license, open access

e User interface

7. Juvencus, Evangeliorum Libri Quattuor

° Interoperable Standards Biblical Literature

e |nteractive critical editions

11. Ulfila, Go
12. Ulfila,

» Big data processing across repositories
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° D]g]tal repositories NATIONAL ENDOWMENT FOR THE

Humanities

Open license, open access
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UNIVERSITY
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Big data processing across repositories
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FIRST PRIORITY FOR DIGITAL
ARCHAEOLOGY: ACCESS

» Digital repositories
 Open license, open access
o User interface
 Interoperable standards
 Interactive critical editions

» Big data processing across repositories

Latin Moses fiiifp/LatinM /manifest.json
Lo EITR ol BELOWN List resources in manifest

Ambrosiana_ C73inf (Latin Moses) I l

Reconstruction of the Fifth Century Codex of Mosaic Books in Latin (Jubilees and
Testament of Moses)

Ordered in sequence of Fifth Century Codex

| Page 083 (19c062)

contains:

1. Accurate Color Diffuse (hitp=//jubilees stmarytx edu/inif/Ambrosiana C73inf 062 Ac 00 jp2)
2. Accurate Color Raking NE (htip-//jubilees stmarytx edw/nif/AmbrosianaC73inf 062_Ac 51 3p2)
3. Accurate Color Raking SE (hitp://jubilees stmarytx edu/iif/Ambrosiana C73mf 062 Ac 553p2)
4. Accurate Color Raking SW (http://jubilees. stmarytx edw/uif/Ambrosiana C73inf 062_Ac_ 07 jp2)
5. Accurate Color Raking NW (hitp://jubilees stmarytx edu/iunf/Ambrosiana C73inf 062_Ac 02 jp2)
6. Accurate Color Transmissive (http=//jubilees stmarytx edu/111f/Ambrosiana C73inf 062 Ac Txjp2)
7. Extended Spectrum Diffuse (http://jubilees.stmarytx edu/niffAmbrosiana C73inf 062 Xs 00.5p2)
8_Extended Spectrum Raking NE (http://jubilees stmaryix edu/inffAmbrosiana C73mf 062_Xs 51 ;p2)
9. Extended Spectrum Raking SE (http-//jubilees stmarytx edu/nif/Ambrosiana C73inf 062 Xs 5535p2)
10. Extended Spectrum Raking SW (http:/jubilees stmarytx edu/iunf/ Ambrosiana C73inf 062 Xs 07 3p2)
11. Extended Spectrum Raking NW (http://jubilees stmaryix edu/mif/Ambrosiana C73inf 062_Xs_02 jp2)
12 Extended Spectrum Transmissive (hitp://jubilees stmaryix edu/nif/Ambrosiana C73inf 062 Xs Tx jp2)
13. KTK Ruby Diffuse (http://jubilees stmarytx edu/iif/Ambrosiana C73inf 062_KTKO01_00.jp2)
14. KTK Ruby Raking NE (http://jubilees stmarytx edu/iuf/Ambrosiana_C73inf 062_KTKO01_513p2)
15. KTK Ruby Raking SE (http://jubilees stmarytx edu/iiif/Ambrosiana C73inf 062 KTKO01 553p2)
16. KTK Ruby Raking SW (http-//jubilees stmarytx edu/nif/Ambrosiana C73inf 062 KTKO01_07 jp2)
17. KTK Ruby Raking NW (http://jubilees stmaryix edu/nif/Ambrosiana C73inf 062 KTKO01 02 3p2)
18. KTK Ruby Transmissive (hitp://jubilees. stmarytx edu/iiif/ Ambrosiana C73inf 062 KTK01 Txjp2)
19. Microfilm (http-//jubilees stmarytx edu/nif/Ambrosiana C73inf 062 _microfilm jp2)
20. Cenani1861 (http://jubilees stmarytx edw/inf/Ceriani1861-15 5p2)

Additional content in http://jubilees stmarytx edu/nifp/TatinMoses/list/5c083 json

WebRTI Images Available:
1
2.
3

Transcriptions and Translations:

[ e [



FIRST PRIORITY FOR DIGITAL
ARCHAEOLOGY: ACCESS

Digital repositories

Open license, open access

User interface

Interoperable standards

Interactive critical editions

Big data processing across repositories

Page 083 (19¢062) Page 084 (19¢061)

WebRTI Images Available:

L
2.
3

1. Accurate Color Dhiffuse
2. Accurate Color Raking NE
3. Accurate Color Raking SE
4. Accurate Color Raking SW
5. Accurate Color Raking NW
6. Accurate Color Transmissive
7. Extended Spectrum Diffuse
8. Extended Spectrum Raking NE
9. Extended Spectrum Raking SE
10. Extended Spectrum Raking SW
11. Extended Spectrum Raking NW
12. Extended Spectrum Transmissive
13. KTK Ruby Diffuse
14. KTK Ruby Raking NE
15. KTK Ruby Raking SE
16. KTK Ruby Raking SW
17. KTK Ruby Raking NW
18. KTK Ruby Transmissive
19. Microfilm
20. Cenam1861

Transcriptions and Translations:

1. Transcription Latest

2.
3.
4.
5.


http://jubilees.stmarytx.edu/iiifp/navigator.html?manifesturl=/iiifp/LatinMoses/manifest.json&sequence=0&canvas=11

FIRST PRIORITY FOR DIGITAL [

Filter objects:

de, Augusti and

ARCHAEOLOGY: ACCESS

« Digital repositories y o G-I MSTpaas
 Open license, open access
[ User inte rface City of Dublin : sheet 21

Housing Plans for Greater Dublin
 Interoperable standards

e |Interactive critical editions

» Big data processing across repositories
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ARCHAEOLOGY: ACCESS

» Digital repositories

 Open license, open access

e User interface

 Interoperable standards III

e |nteractive critical editions

» Big data processing across repositories




FIRST PRIORITY FOR DIGITAL
ARCHAEOLOGY: ACCESS

» Digital repositories
 Open license, open access
o User interface
 Interoperable standards
 Interactive critical editions

» Big data processing across repositories

In most cases Mercati swabbed the tincture over an entire area where a letter or word
might be. In some he drew fine lines which can be mistaken for original ink strokes.
The processed images excel at making similar materials look similar and different
materials look different. For example, on page §1 in the NAPO2 color processing, tincture
appears light blue and erased text as dark red. In the letters oe in this image (

.‘- ‘\" - ’

] \)the erased text is visible along with the
reagent. However, elsewhere on the same page, where Mercati reads 1p11. the iotas appear
only in light blue and not at all in dark red (

). The raking light images show
the rule lines, so it is certain a letter was there and likely that a iota is the best fit, but any
trace of the original ink has been destroyed and the visible marking in the shape of a letter
iota is entirely the result of Mercati "writing" with tincture and not evidence of an original
letter.
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» Digital repositories

* Open license, open access
e User interface
 Interoperable standards
 Interactive critical editions

» Big data processing across repositories




IS THERE A SUBSTITUTE FOR FIRST-HAND EXPERIENCE?



IS THERE A SUBSTITUTE FOR FIRST-HAND EXPERIENCE?

* Yes, if you can’t afford to travel

* Yes, if your hands are bad for the
artifact’s conservation

* Yes, if the artifact is behind glass

7:05 am

* Yes, if the artifact is removed from o
its context TN em e o

AUS (+1)

= 51811 book easily on KAYAK =

* Yes, if supporting tools are required |
for study s s e res

—0— 12:29 am
AUS (+1)

* Yes, if the markings you are looking
for are invisible to the eye



IS THERE A SUBSTITUTE FOR FIRST-HAND EXPERIENCE?
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* Yes, if you can’t afford to travel

* Yes, if your hands are bad for the
artifact’s conservation

* Yes, if the artifact is behind glass

* Yes, if the artifact is removed from
its context

e Yes, if supporting tools are required
for study

* Yes, if the markings you are looking
for are invisible to the eye
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* Yes, if your hands are bad for the
artifact’s conservation

* Yes, if the artifact is behind glass

* Yes, if the artifact is removed from
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* Yes, if the markings you are looking
for are invisible to the eye




IS THERE A SUBSTITUTE FOR FIRST-HAND EXPERIENCE?

* Yes, if you can’t afford to travel

* Yes, if your hands are bad for the
artifact’s conservation

* Yes, if the artifact is behind glass

e Yes, if the artifact is removed from
its context

* Yes, if supporting tools are required
for study

* Yes, if the markings you are looking
for are invisible to the eye




IS THERE A SUBSTITUTE FOR FIRST-HAND EXPERIENCE?

* Yes, if you can’t afford to travel
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IS THERE A SUBSTITUTE FOR FIRST-HAND EXPERIENCE?

* Yes, if you can’t afford to travel

* Yes, if your hands are bad for the
artifact’s conservation

* Yes, if the artifact is behind glass

* Yes, if the artifact is removed from
its context

 Yes, if supporting tools are required
for study |

* Yes, if the markings you are looking
for are invisible to the eye
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The importance of texture

Digitization with raking light

The importance of interactivity

Reflectance Transformation Imaging
(RTI)

WeDbRT]
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The importance of texture

Digitization with raking light

The importance of interactivity

Reflectance Transformation Imaging
(RTI)
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 The importance of texture

e Digitization with raking light

 The importance of interactivity

» Reflectance Transformation Imaging
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SECOND PRIORITY FOR DIGITAL
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The importance of texture

Digitization with raking light
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SECOND PRIORITY FOR DIGITAL
ARCHAEOLOGY:
TEXTURE AND INTERACTIVITY

The importance of texture

Digitization with raking light

The importance of interactivity

Reflectance Transformation Imaging
(RTI)
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DO YOU HAVE ALL THE PRIMARY SOURCES?
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THIRD PRIORITY FOR
DIGITAL ARCHAEOLOGY:
DISCOVERY BY EXPANDING
HUMAN PERCEPTION

* The importance of color resolution for
the study of manuscripts

The electromagnetic spectrum

oy

Human perception

Color resolution

Enhanced processing



THIRD PRIORITY FOR
DIGITAL ARCHAEOLOGY:
DISCOVERY BY EXPANDING
HUMAN PERCEPTION

* The importance of color resolution for
the study of manuscripts

Ultraviolet
(uv)

Human spectral sensitivity to color

Three cone types (p, v, #) correspond roughly to R, G, B.

The electromagnetic spectrum

Human perception

Relative sensitivity

Color resolution

400 460 490 500 530 600 650
T T Wavelength {nm) T
Blue Green Red

Enhanced processing



THIRD PRIORITY FOR
DIGITAL ARCHAEOLOGY:
DISCOVERY BY EXPANDING
HUMAN PERCEPTION

 The importance of color resolution for
the study of manuscripts

 The electromagnetic spectrum
« Human perception
* Color resolution

 Enhanced processing
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Binary color resolution 1 channel color resolution 2 channel color resolution 3 channel color resolution
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THE JUBILEES PALIMPSEST PROJECT

e Expand access to the most primary of
primary sources

* Replicate the experience of
interacting with a manuscript as
more than just a text container

e Discover new primary sources by
looking beyond what has been visible
to the human eye



TOOLS AVAILABLE NOw

1. Latin Jubilees

2. Testament of Moses

« |IIF Navigator 3. Arian Commentary on Luke
4. Excerpts from

 |IIF Repository

* WeDbRT! a) Origen’s Hexapla
e Data archive b) Wulfila’s Gothic Bible,
. c) Unknown Greek Commentary
* Free processing tools on Luke
« NEH-funded workshops d) Unidentified palimpsest

e) Petrarch



Page 083 (19¢062) Page 084 (19¢061)

TOOLS AVAILABLE NOw

1. Accurate Color Dhiffuse
2. Accurate Color Raking NE
3. Accurate Color Raking SE
4. Accurate Color Raking SW
5. Accurate Color Raking NW
6. Accurate Color Transmissive
7. Extended Spectrum Diffuse
8. Extended Spectrum Raking NE
9. Extended Spectrum Raking SE
10. Extended Spectrum Raking SW
11. Extended Spectrum Raking NW
12. Extended Spectrum Transmissive
13. KTK Ruby Diffuse
14. KTK Ruby Raking NE
15. KTK Ruby Raking SE
16. KTK Ruby Raking SW
17. KTK Ruby Raking NW
18. KTK Ruby Transmissive
19. Microfilm

* |IIF Repository
 |[IIF Navigator

e WebRTI
 Data archive

ot -. . e I : -
— : 20. Cerianil861

* Free processing tools

WebRTI Images Available: Transcriptions and Translations:

() N E H - fu n d ed WO rkS h O pS é 1. Transcription Latest
3.

2.
3.
4.
5.


http://jubilees.stmarytx.edu/iiifp/navigator.html?manifesturl=/iiifp/LatinMoses/manifest.json&sequence=0&canvas=11

TOOLS AVAILABLE NOw

 |IIF Repository

 [IIF Navigator
 WebRTI

e Data archive

* Free processing tools
 NEH-funded workshops


http://jubilees.stmarytx.edu/webrti/Ambrosiana_C73inf_062_AccurateColorRTI_20170124_0955_wrti.html

< C (Y | ® palimpseststmarytx.edu

TOOLS AVAILABLE NOw REEX

/AmbrosianaArchive/Ambrosiana_ C73inf/Ambrosia

Name Last modified Size Description

a Parent Directory

. (3 AccurateColor 26-Jan-2017 02:37
[1F RepOS]tO ry (£ AccurateColorRTI 16-Feb-2017 11:41

@ Ambrosiana_ C73inf 001 CaptureMetadata xml 24-Anug-2017 13:20 236K

I I I F N av'i gato r E} Captures-Fluorescence-Gamma 26-Jan-2017 02:37

E} Captures-Fluorescence-NoGamma 26-Jan-2017 02:08

[‘:3 Captures-Hemisphere-Gamma 26-Jan-2017 02:37

We b RT I L:B Captures-Hemisphere-NoGamima 26-Jan-2017 02:07
Ea Captures-Warrowband-Gamma 26-Jan-2017 02:37

D a t a a rC h ] ve E} Captures-Narrowband-WNoGamma 26-Jan-2017 02:06
Ea Captures-Eaw 26-Jan-2017 02:39

. E} Captures-Transmissive-Gamma 26-Jan-2017 02:37

Free p roceSS] n g tOO lS E} Captures-Transmissive-NoGamma 26-Jan-2017 02:07
[‘:3 ExtendedSpectrumRTI 16-Feb-2017 11:41

NEH-funded workshops ) KIKo! 27-Jan2017 0536
EI{TKUIRTI 16-Feb-2017 11:41

E}LightPositionData 19-Jan-2017 06:27

ERLEGI 25-Aug-2017 10:32

Ea StaticRaking 14-Feb-2017 17:44


http://palimpsest.stmarytx.edu/AmbrosianaArchive/

&« C 1) | & GitHub, Inc. [US] | https://github.com/thanneken/SpactralRTI_Toolkit he

o This repository  Search Pull requests Issues Marketplace Explore A +~ ' -
I OO I S AVAI I AB I E thanneken / SpectralRTI_Toolkit @ Unwatch~ 2 | Hestar 1 YFork 1
<> Code |ssues 0 Pull requests 0 Projects 0 Wik Insights Settings
Process Spectral RTl Images in Image) Edit

Add topics

i}

P 38 commits i# 1 branch T 0 releases 22 1 contributor g GPL-3.0

N Branch: master = New pull request Create new file Upload files Find file M
I I I F e pOS] to I"y Ej thanneken Add files via upload Latest commit e328c23 on Jul 31

Guide Add files via upload 3 months ago
°

I I I F N aV'I gato r' LICENSE Initial commit a year ago
PCA_class Principal Component Analysis Plugin a year ago

README.md January 24, 2017 update 10 months ago

We b RTI SpectralRT|_Dataset.bash Capture folders now specify Gamma or NoGamma & months ago
SpectralRT|_Toolkit.ijm Update SpectralRTI_Toolkit.ijm 4 months ago

D h - Stack_Manipulation-2.0.1.zip Required "Slice Keeper” fun cluded in Fi 4 months ago
ata a rC .lve bij_plugin.zip Biomedical Imaging in Java 4 months ago
ijp-toolkit_bin_2.1.0.zip http://ij-plugins.sourceforge.net/plugins/color, & months ago

Free processing tools
NEH-funded workshops SpectralRTI_Toolkit ImageJ

Process Spectral RTI Images in Image) Image PI‘DCESSII‘IQ and Ana|y5|5 |n Ja‘v‘a

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


https://github.com/thanneken/SpectralRTI_Toolkit

Guide to Creating Spectral
RTI Images

TOOLS AVAILABLE NOw 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)
. ¢. Swinging arc for RTI capture (LINK)
o I I I F Re pOS]tO ry 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)
¢ I I I F N aV] gato r c. Preprocessing typically done at capture (LINK)
4. Processing with the SpectralRTI_Toolkit (LINK)
. Software installation (LINK)
[ WebRTI . Managing input data (LINK)
. Running for the first time (LINK)
. Select tasks (LINK)
g . Adjust brightness (LINK)
¢ Data arCh]ve . Static raking option (LINK)
. Options for Extended Spectrum (LINK)
. . Identify region of interest (for Extended Spectrum
® Free proceSS] ng tOOlS and Pseudocolor) (LINK)
i. Options for PCA Pseudocolor (LINK)
j. Options for custom processes (LINK)
- k. Light position data (LINK)
¢ N EH fu nded WO rkShOpS [. 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)



http://jubilees.stmarytx.edu/spectralrtiguide/

HORIZON

Spectral geometry

M

A

 New processing techniques

o Systematic capture in northern
Italy

Laplacian eigenmap: m-dimensional embedding of X using the
first eigenvectors of the Laplacian

o Sustainability
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HORIZON

 New processing techniques

» Systematic capture in northern
Italy
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THE JUBILEES
PALIMPSEST
PROJECT

Todd Hanneken
St. Mary’s University
thanneken@stmarytx.edu
http://jubilees.stmarytx.edu
http://twitter.com/thanneken

A comprehensive op yository of advance

ees Palimpsest,
followed by the other palimp s in the Bibl nbrosiana (L

Standards-compliant viewers and annotation workspace

Reconstruction of the Jubilees Palimpsest (LI
Publications and tra
Spectral RTI technolog
color proc
Spectral RTI (L

Advance and promote the tools of disco

ducational opportunities for the next generation of digital archaeol

olarly forums for scholarship on dig

Create a complete scholarly edition of Latin Jubilees (



http://jubilees.stmarytx.edu/
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