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Expected result of SCRATCH —
SCRIipt Analysis Tools for the Cultural Heritage

enable search through the handwritten text like Google
does for the texts In electronic form

Queries to this search engine are words or lines of texts;
retrieved documents are images
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Avalilable data

» 1094 scanned pages of the Royal decrees dated 1903
and provided by the Nationaal Archief in the Hague

» 24772 lines of handwriting manually annotated by
ASCII text

» more than 10000 queries received by the National
Archive for Information retrieval from historical

documents
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Expected data

» 39 books of Kabinet der Koningin dated 1892-1913

» about 1121 pages in one book => 43700 pages

» 30 lines per page => more than a million lines
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How the search engine should work - example
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annotated lines

JFopredtondnss 7 et . 2P 0A

Noord-brabant, Noord-holland en Utrecht

v e fby ok e Grrileos e ot

Cursus bij het Kon. Instituut der Marine

burgemeester der gemeente Maasbree J.J.
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Segmentation on words

Real case

W@W Mﬂamo W& Coen

ldeal case
Arrondissement Rotterdam voor

Segmentation method: adaptive (medain value) threshold on the
lengths of spaces in the line

Performance: 60% correctly segmented words from 100 lines
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Aligning words with their images

False
ascender\\\\\\\*
f Commissarissen
False
descender

Using ascenders ans descenders for alignment will
produce errors as a result of overlapping lines
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relative lengths of images of words

Relative lengths of words
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Alignment as cost function minimization

» Right to left alignment
. Fix the left boundary b of a word and find its optimal right
boundary 1" = arg min f (i), where
f (i) = ‘h(i) _ tn‘—cost function
t, — relative length of text word n,
h(i) — relative length of a handwritten word
» Repeat the previous step for every word from the text
annotation
» Exhaustive search for the best alignment — all possible
combinations of spaces are considered to minimize the
cost function
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Example of cost functions

Handwritten line — 4 words
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X-axis: ordinal number of boundary of the word on the image of the handwritten line
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Experiments on alignment:
example of correct automatic alignment

Scan 74, line 5

7 . /M/@/Aw/
N@é %K i o /Mm

tot Substituut Griffier bij de Arr. Rechtbank
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Experiments on alignment:
example of incorrect automatic alignment

Scan 810, line 19

/
WW% Jor éw Ww\fnu

Hoofdbrievenbesteller ter tkantore
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Alignment results on 100 lines

[0 Largest spaces
(baseline)

[ Left to right
alignment

[ Left to right (estim.
letter lengths)

[ Exhaustive search

Correctly Partially Wrong
aligned cormrect
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Conclusions and future work

» The best alignment is obtained by cost function
minimization with exhaustive search

» Proposed method depends neither on actual words
engths nor on pattern recognition: variations iIn
nandwriting will not affect the alignment

» Text of transcriptions may be rendered and then
aligned with image

» Upper-case letters or first characters of words can be
detected and used to improve the alignment
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