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Researchers and developers might do far more with
digital images at all stages of digitization and use,
and that attention to the digital images will yield
osreater understanding across a range of domains




Much to learn about the materials themselves as
well as about process: (1) values we bring to
digitization and those that get enacted through
digitization, and (2) how current work extends
from those values 1n maintaining the original items




Studying these processes can function as a form of
social and cultural history: how society and culture
are captured 1n collecting and 1n technology




Exploration and study of digital images of historic
materials as a mode of asking questions about the
materials of many forms: physical originals,
microform duplications, digital copies, represented
as 1mages, text, and metadata




What might we learn about digital collections of
cultural heritage materials, and how might we
augment use and access of these collections, if we
focus on the digital images being created as
librarians, archivists, museum professionals, and
others are digitizing cultural heritage materials?




POETRY




Generate data about visual features from the
newspaper pages and then use those extracted
features within a computational system called an
artificial neural network
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Test the effectiveness of our first-generation
approach on page images from Chronicling America
from 1836-1840 (8,000 pages, downloaded in 2016)

The results lagged well behind what we saw in our
smaller proof-of-concept project
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Improve our binarization of the image into "object"
and "background" information (represented as black
and white pixels, respectively) and extract visual
structures with a noise-tolerant text line
segmentation approach



Results from Initial Approach
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Results from Improved Approach
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Use deep learning via a convolutional neural
network, without having to perform feature
extraction at all

Initial results of accuracy achieved 92.4%
=precision = 92.8%;recall = 91.9%
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LAYOUT ANALYSIS




Layout analysis and zoning performed by OCR systems as a pre-
processing step for text recognition

= E.g., built in to OCR web services such as ABBYY Cloud and in
the open source Tesseract OCR engine

Some of this zoning information is maintained in the OCR XML
files made available through Chronicling America:

= Zoning coordinates for strings, text lines, some larger text
blocks, and page-level information

Layout analysis and zoning remaining challenging for
historic newspapers and periodicals, particularly those with
dense and mixed layouts
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CORPUS-WIDE ANALYSIS
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Calculated and analyzed each page and grouped
results by language for several features:

=Contrast

=Range effect
=Orientation skew
=Noise
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Most newspapers have contrast values between 40 and
80, with contrast > 30 demonstrating good contrast

= The lower the contrast value, the worse the contrast
=~ 6-7% 1mages have bad contrast
Range effect becomes challenging when > 3

= The i1deal value for range effect is 0 (= no range effect is present)

=~ 25% 1mages have challenging range effect
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ANALYSIS 2:
CONTRAST, RANGE EFFECT

Contrast in all languages is pretty consistent; nor does
it change drastically over time

Range effect, on the other hand, not only varies across
the different languages, it also changes over time for
each language
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From the histograms:

The data on Contrast are fairly symmetric, while the
Range Effect data are right-skewed

A lot of outliers in our Range effect data

=The presence of outliers in our range effect data
indicate that the mean (average) would not provide a
good estimate: instead, median would give us a
good estimate to evaluate the center of the data
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Global orientation skew of the pages in the set

A more effective measure is likely to be local skew,
relative to particular parts of the page, or other
measures of warpedness or beveled nature of the

page.
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# % Andrew Prescott -
!: @Ajprescott

newspapers in the British Library were ironed
before they were microfilmed to ensure a
clear image. Here is a staff member ironing a
paper. The microfilm images are used in
modern digital packages. #s482 #KZ002018
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Assessing effects of bleed through, blobs (e.qg., stains), and other
non-textual artifacts

= Defects or degradations of a page, or of the digitization process

Based on histogram analysis—of pixels’ intensity values—of each
page

Our current technique:
= If an image is deemed noisy, then it is indeed noisy

=If an image 1s deemed NOT noisy or of low noise then it is either
(1) indeed NOT noisy or of low noise, or (2) of poor contrast
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Views of Noisiness

L ]
@ . = ! H
: o i f
. $ : . . l
< - . 3 @ .
i 2 :
L]
i s L L
04 . L4
: $ : .
i L L ] L] ; [ ] ; t i
o 3 iz @ - Z 3 ]
Cztlsc:h Dall1ish Erhglpll'sh Fil'lll'lish FrB’nch Gar:'nan Hawlﬂiian IE:ﬂ|ﬂ1['Idi[: Ftallian L'rlhualanian Numl;gian F"ulrish Slcmlanian Spa:'lish Swaldl'sh
Language
040  0.37
0.35 0.32
0.30
0.25 0.23
0.20
0.15 [ o 1 1
. i 0.04 o 04
0.03
0.08 - - 0.02° 9,01 o0.01 o.01
0.00 - ]
> R 5 . > < & o o e
éo«c“ S &S ¢ N M ¥ @



0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

NOISE EFFECT:
ENGLISH

—
-~
——-

= b b e b b b e b b e e b e e e e e e e e e

0.7
0.6
0.5
0.4
0.3
0.2

0.1

NOISE EFFECT: POLISH

T T T S T T T S T S T

S T )

0.6
0.5
0.4
0.3
0.2

NOISE EFFECT:
NORWEGIAN

= = e e e b e e e e b e b e e



Compute the number of characters, lines, and zones
using zoning technique

As a way to begin measuring both complexity and
density of the textual content on the page
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Numbers of characters, lines, and zones vary across
newspapers of different languages

= Polish, Italian, Czech: more characters per page than Spanish

= [talian, Polish: more zones per page than Spanish, Czech

Polish-language newspapers had more outliers; Italian-
language newspapers more consistent
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[talian- and Czech-language newspapers had more
characters per line

=Does it mean they had more compact typesetting?
= To investigate further: average length of lines

Spanish-language newspapers had more lines per zone

= Does it mean Spanish-language newspapers had more uniform
layouts such that a detected zone was not broken up into multiple
smaller zones?

= To investigate further: average size of zones



