— Image Digitization —
What is Quality and What is its Price!?
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VWhat you will see

Background
* Image Quality vs. Performance
* FADGI -motivation and history
*  Quality vs. Cost

Images & Image Capture
* Definitions
* |ISO metrics and examples
* Examples of Visual Literacy
*  Workflow Monitoring
Resources
* Online Webinars, Software,
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These Differences are Preventable
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Consistent performance is often more
important than accuracy.

variation

s Accuracy - Image values from a target
are compared with established aim
values. These values are typically use-
case dependent.

Precision - Tolerances around these
aims are also provided. Small
tolerances imply greater precision and
management ease, but also higher
production costs.
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What makes Cultural Heritage Imaging different ?

- Future Re-purposing

- Variety of use cases

LN oL F'RESE-‘%I_-_IE-__BUTTDN. WE DO THE REST.J

Canowgy Maskmis, 1858 |

- Information durability

- Information critical

- Images, not pictures

.........

- Scientific and research component

- High volume, High speed

-Think manufacturing

- & error management

l(cdak| - Small Budgets

-y H:i--n. e b e ] Wl

- Image Literacy
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Image Quality vs. Imaging Performance

qual-i-ty
['kwaladé/ )

noun a distinctive attribute or characteristic possessed by someone or something.

ms: feature, trait, attribute, characteristic, point, aspect, facet, side, property, value

Image quality tends to be a value judgement based on use case
and desire. Image quality can vary for:
- Use case and utility
- Reconnaissance, Medical, OCR, Cultural Heritage
- Cultural Norms
- Long Term Durability
- Ease of Management
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Image Quality vs. Imaging Performance

per - for - mancex

por formans/

Noun The accomplishment of a given task measured against preset
known standards of accuracy, precision, completeness, cost, and speed.

Imaging performance : Quantitative standards of accuracy and precision
related to signal and noise.

Example performance measure that apply across disciplines:
- Resolution
- Sampling frequency
- Color encoding accuracy
- Noise
- Distortion

Image

S * From: http://www.businessdictionary.com/definition/performance.html
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Early Work

Proc. IS&T 2003 PICS Conference, pg. 77-81, Rochester, NY

Debunking of Specsmanship:

Progress on ISO/TC42 Standards for Digital Capture
Imaging Performance
Don Williams

Proc. IS&T 2006 Archiving Conference, Ottawa, Canada

When Good Scanning Goes Bad: A Case for Enabling Statistical
Process Control in Image Digitizing Workflows

Michael Stelmach, Library of Congress; Washington, DC
Don Williams, Technical Advisor, Rochester, NY

IS,

Preparing for the Image Literate Decade
Proc. IS&T Archiving Conf., pg. 124-127, IS&T, 2009

Image literacy (n): The ability to read, interpret and
use generally accepted imaging results, to handle
the corresponding performance information, to
express ideas and opinions, to make decisions and
solve related problems.
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What is FADGI and Metamorfoze !

A suite of common and objective image quality
digitization guidelines based on ISO standards for still
image materials from cultural heritage institutions.

 More than a narrative - targets and software to
measure, monitor, and interpret imaging
performance accuracy and precision.

* |Includes environmental, metadata, content and
scanner/camera specificity

* Tiered levels of precision levels based on use case.

Image

Science
Associates




Image Performance Categories

FADGI Guideline Still Imaging Performance Categories

Exposure / Tone Scale- light, dark, contrast

White Balance - Hue

Noise — granular or patterned microstructure

Resolution - focus, size, stability

Color Registration Error — Chromatic aberrations
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FADGI Performance Ratings

FADGI Guideline aim and tolerance level ratings

* &k kK
Best imaging practical today. Images created to this level represent the
state of the art in image capture and are suitable for almost any use.
High accuracy and precision

1 8 8 ¢
A very good professional image capable of serving almost all uses.

* %

These images will have informational value only,and may or may not be
suitable for OCR.

*
Appropriate for applications where the intent is to provide a reference to
locate the original, or the intent is for textual content only with no
repurposing of the content.
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Imaging Performance Measurement
- Why should you care ? -

e Quality control - Consistent product

e Managing expectations — quantitative and
objective acceptance testing

e Accurate Metadata population

e Diagnostics and corrective actions— problem
solving and image processing identification.

e Effective communication & sharing
e Scan Once - Re-purposeable Master files
e Liability

You can’t manage it, if you can’t measure it.
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1S

Guideline Summary

FADGI & Metamorfoze aims are now
included in many institutional contract
requirements

Guidelines are achievable and not onerous

Proven very useful in detecting and
diagnosing poor or variable performance

A good target reference is the starting
point
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Costs !

Actual digitization is just a small portion of the total cost

e VPARTAIN
APTURE

Captain Capture to the rescue!
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https://www.flipsnack.com/rasputin/dpo_captaincapture_comic.html

Cost
....and a recent (unsolicited) e-mail

.....we can spend $250K on equipment without
much problem but trying to spend |% of that on
something to help us get the most out of that
equipment is a huge pain.
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Cost Calculator

2 o 4

Digitization Cost Calculator

Welcome to the Digitization Cost Calculator. Please begin by entering the number of scans (or images captured) for which you need to estimate costs and time. In the next step you will
enter staffing data. In step three you will identify the processes for which you'd like time estimates, as well as which level of staff are performing each process so that costs can be
estimated. This calculator does not store or share any data that you enter. Calculations are based on contributed community data. See the raw data here. Contribute your own data here.

~

Number of scans @ 10000

—§ sl v

Staffing

Enter information below about staffing categories or staff members who will be performing parts of the digitization project. On the following page, you'll be able to assign a different staff
person to each process before cost calculations are per[orrned by the calculator. The data you enter about staff is not Sﬂ\u’ed, shared, or transmitled, thc:ugh it will be retained in this
browser window until you close it (allowing you to modify your calculator query during this session without re-entering staffing data each time). The "Name" field is only used to populate
the drOdeWI'I list on the iollomng page used to assign DEDD|G to tasks -- you may use real names, or any other label [E.g., "Technician 1, Salaried #2"].

Staffing
Vahur Salaried —
1000 z 0.05 :

http://dashboard.diglib.org/
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What price... cost ?

Rework, Embarrassment, Liability

EDUCATION

SAT Errors Raise New Qualms About Testing

By KAREN W. ARENSON and DIANA B. HENRIQUES MARCH 10, 2006
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* Test takers challenged the scores

* Moisture caused answer sheets to expand

* Scanners missed lightly marked answers

* No Fail-safe in place to alert to mistakes

* Depending on test takers to identify problems is not good
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Why You Should Care

RobinsonV McDonald

*/ The appellant ( Robinson) disputed the contents of

his scanned record.
* He claimed forms were missing from his military records

Fingers evenly dentate, almost weeting when elosed,  Ambulator
stont, decreasing regularly in length, nnarmed execpt for o tuber
the upper distal e of the weral jons,

The maxillipeds, lower cidze of the carapaee, margins of the ste
aml abdomen, avd espaecally Tl spete ortwom ol the sternn
fringed with Jong boiv,  Lezs baivy, exeept the distal two-thirds o
lactyl=s,

Length of earapace, without rostrum, #5; width, without spine
li'l::;_:l!l rlfrill"ljiu*li nbont 104 millimeters,

One specimen collected by the U7, 8, Fish Commission steamer

tross, in the Gulf of Mexico, lat, 297 34 307 X, long. 857 017 \
Summary
* 5000 page claim at 99% accuracy = 50 pages would
be missing or scanned incorrectly.
* No image quality criteria were cited by defendant
* No acceptable error rate was ever established
Image for scanning
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How to Start !

Ground Truth
Targets - a requirement for disposable dog biscuit packaging

I Image
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June 6,2017 Library of Congress



Scan, but Verify

Targets: Ground truth image quality rulers.....

h.k.'l'|'l'|'l'|'i’l‘

GoldenThread DICE/Device target

f—

1) ISO Optical resolution
T —

2) Human interpretable resolution features

. 3)Correct scale

4) Automated feature detection
5) Neutral gray uniform background
6) Color annotations and color accuracy

7) Exposure gray patches
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Target Use

and where variability creeps in

source K\\‘ / )

sample

Image
forming
optics

Targets and Performance
Analysis Software

&Y Associates
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...for objective verification & reporting

White Balance  Lightness (L*)  Uniformity (L*)

255~
240~
220~
a0
180~
;§ 160~
E 140-
g 0. Excluded from
g M-19-21
S 100 \
80- \
1
60- Y
Summary SN:D00428 P
\-\.
[JShow Details? o i
Measurement Pass/Fai E 025 03 075 i 125 15 175 2 255
Tonescale FAIL
Bk Patch No.10 FAIL Dendiy

Patch Mo.11 FAIL

Patch Me.12 PASS

Patch No.13 FAIL bl R e i S U

Patch No.14 PASS

Patch No.15 PASS \t

Patch Ne.16 PASS

Patch Ne.17 PASS

Patch No.18 PASS

Patch No.19 FAIL

Patch No.20 FAIL “'\-\.,th“-r—'\ —

Patch No.21 FAIL 1 —
White Balance FAIL [ T
Uniformity PASS
Color - Delta E 2000 PASS
Color - Registration PASS
Sampling Frequency PASS poe
Sampling Efficiency & Myquist PASS e
[=3] 50% SFR PASS ] —_—
® Noise PASS |—l_’

-]’OB 0‘2 0.‘4 D‘E DIS 'i 1’2 '\‘4 1‘6 1‘3 2‘ 2‘2 2‘4
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- Simple Visual Examples -




Resolution -> Quality of data (information)

Increasing lines/inch —200 (line width =1/200 “)

_ 300 (Iine width = 1/300 ")

_ 400 (linewidth =1/400 “)
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When are 5 lines clearly distinguishable ?

| 200 dpi level
- el . | i
> |
e
© |
8 - 300 dpi level
v
.. 400 dpi level

' 200dpi 300dpi 400 dpi| 600 dpi

Quantity >

Image
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Resolution: Data vs. Information

Sharpness Resolution

1.0
14
LL
7))
0.5
0.1
Image
IS Science 0.25 0.5
@l Associates Frequency, cy/pixel




Simple sizing errors

Image Size: 1.27M

T IVES oy TH.I:
Dimensions: ~ 887 px x 500 px

Fit To: Original Size | § O F A M E RI C A

, A
Width: 4.436 inches | LI LL (G i ﬁ'-

Height: 2. Inches Far A 3
e s, i o l -(]v I -v
Resolution: 200 OIS | o decent Refpedt i the Opigial. !4," I 7?7 6

Resample: Bilinear

Metadata information

Image
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- Execution -

How does this occur ?

e The Digital Imaging Conformance Evaluation program
(DICE) provides the measurement and monitoring
components of a compliant digitization program. It
consists of three components:

> Image targets
> Analysis software
> Monitoring and remediation

* The targets are designed to comply with various ISO
specifications and validated at participating agencies
and outside vendors.
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Triple Exposure
Read Once, Twice, more....?

Lyrasis.org: Theory to Practice

Intro to FADGI:
FADGI metrics (Tone,White Balance, Lighting Uniformity) :

FADGI metrics (DeltaE, Color MisReg., Noise) :
FADGI metrics (SFR, Scale Accuracy, Artifacts) :

FADGI: What's next:

Cambridge Colour
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http://lyrasis.adobeconnect.com/p224k5o9h2le/
http://lyrasis.adobeconnect.com/pgqnda9v5cgb/
http://lyrasis.adobeconnect.com/pml4gfd21jpm/
http://lyrasis.adobeconnect.com/p5k20cv172oq/
http://lyrasis.adobeconnect.com/pxbjmyy6ls5k/
https://www.cambridgeincolour.com/color-management-printing.htm

1S

Summary

* FADGI requirements are now included in
many federal & regional contract
requirements

e Guidelines are achievable and not onerous

* Proven very useful in detecting and
diagnosing poor or variable performance

* A good target reference is the starting
point
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1907 autochrome
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