UH ‘ CENTRE FOR THE
iti STUDY OF
L2 ¥ Universitdt Hamburg MANUSCRIPT

DER FORSCHUNG | DER LEHRE | DER BILDUNG CULTURES

Pattern Analysis Software Tools (PAST) for Written Artefacts

Cluster of Excellence: Understanding Written Artefacts

Hamburg, Germany

Hussein Mohammed, Agnieszka Helman-Wazny, Claudia Colini, Wiebke Beyer, and Sebastian Bosch

06.06.22

06.06.22 | Cluster of Excellence: Understanding Written Artefacts - Pattern Analysis Software Tools (PAST) for Written Artefacts DFG



. CENTRE FOR THE
vesitst Hambure Pattern Analysis Software Tools (PAST) @STUDYOF

e
DER FORSCHUNG | DER LEHRE | DER BILDUNG Current/y Available TOOIS

e Handwriting Analysis Tool (HAT)

UH CSMC
Fad Universitst Hamburg CENTRE FOR THE STUDY OF
° VisuaI_Pattern Detector (VPD) nnnnnnnnnn 1 DER LeHRE I DER BILDUNG MANUSCRIPT CULTURES
ABOUT CLUSTER OF EXCELLENCE RESEARCH STUDY AT CSMC CULTURAL HERITAGE PUBLICATIONS Q
* Line Detection Tool (LDT) < e ®

e X-ray Fluorescence Data Analysis Tool (XRF-DAT)

Centre for the Study of Manuscript Cultures

What is CSMC? 4\‘———’4

ff UHH — CSMC

* Artefact-Features Analysis Tool (AFAT)
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Development details: Design details:

e Offline Web Applications Easy-to-use GUI

* Responsive design Step-wise design with instructions for each step

e Self-contained environment “How To” Section for general guidelines

* Creative Commons Attribution-NonCommercial
4.0 International Public License

Tested and validated by experts in the CSMC
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Parameter Selection

Select Keypoints Detection Select percentage of keypoints
Algorithm

FAST v -9

Apply Apply Changes

Keypoints Detection Algorithm:
Currently Selected settings: FAST

10

Main Keypoint Parameter: 10

Current files: 0 No name has been assigned yet !
Analyse

1
Progress: Waiting to —
start... ploa 2
. niabelled_. SSign
Accepted extensions are: Handwriting Style: 9
“jpeg”, "jpg", "tiff", "tif",
“png" and “.bmp"

Add Handwriting Style

Next: Adding Labelled Images

» Wiriter Identification for Historical Manuscripts: Analysis and Optimisation
’j}“';j::;:f of a Classifier as an Easy-to-Use Tool for Scholars from the Humanities,
Name of Handwriting Style pFiles ICFHR, NeW YOI'k, USA, 2018
1 Delete

G 13_KMI2876 (Example images)

» Normalised local naive bayes nearest-neighbour classifier for offline writer
BE identification, ICDAR, Kyoto, Japan, 2017.

etk = |
G 13_KMI2876.jpg
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Current files: 0 No name has been assigned yet !

1

Upload 2
Pattern Name: Pattern_2
Accepted extensions are: -

“jpeg”, “jpg", “tiff*, “.tif",

".png" and ".bmp"
3
Next: Adding Data Images
Pattern Name I Number of Uploaded |

P P 9

Pattern_1 . 5 Deleto
Apply Changes

Drawing Progress: Waiting to start...

Pattern:
Pattern_1

Number of Considered Detections
\E Total Considered
Detections: 1932  Detections: 6

Best

Detections: -

Worst
Detections:

AMADT Lontarset Dataset
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Learning-free pattern detection for
manuscript research: An efficient approach
toward making manuscript images
searchable, IIDAR, Lausanne,
Switzerland, 2021.
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Results

&h i858 Silk Roads Aa pew'sz-gwﬂb i@i?ﬁgn?g;";l?a Helman W4zny

4cm_ChinesePaper 13 ‘ 13 ‘ 325 248 314 100
Average accuracy: 86.67
Download Results (Separated by Comma) Download Results (Separated by Semicolon)

Images from sub-project RFA06, CSMC
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Normalisation
Filtration

Spectrum Parameter Resuls Report Project Scan

No. Element Line Energy/keV  Cycl Net Backar. Sigma Chi
1 Cl K12 2622 0 5535 2499 103 1552
2 Ar K12 2958 0 5668 2856 107 932
3 K K12 3314 0 24158 4658 183 32,26
4 Ca K12 3,692 0 208235 B6561 47 21364
5 Ti K12 4512 0 868 5016 104 0,40
6 Mn K12 5,900 0 5110 14493 185 143
7 Fe K12 6,405 0 145166 16858 423 159
8 Co K12 6,931 0 0 17937 189 294
9 Cu K12 8,046 0 =
T Ten Senl o Data Analysis
n Sr K12 14,165 0
12 Sr L1 1.806 0
0
0
0
0
0
0 20
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Pattern Analysis of Sign Occurrences in Cuneiform Tablets
| Results for Styled
A | B8 | ¢ | D | E | F | artact | vivemes | eduton | wem | Ve | O
Featurel Feature2 Feature3 Feature4 Feature5 Lose e o . 000 Sazad
Artefactl 2b 1 2a 1 R . tasa2
Artefact2 1a 2c 4a 1 e o .
| Artefact3  2b 2a 1b 2a 2b
Artefactd  2a 1 le 2a 1
Artefact5 3 43 2a 2a 0'21 0'08

Reproduced from: Larsen, M. T. 1. (2010). The archive of the
Salim-As§ur family. Ankara: Tirk Tarih Kurumu Basimevi.
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Additional Slides
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» Writer Identification for Historical Manuscripts: Analysis and Optimisation
of a Classifier as an Easy-to-Use Tool for Scholars from the Humanities,
ICFHR, New York, USA, 2018.

* Normalised local naive bayes nearest-neighbour classifier for offline

writer identification, ICDAR, Kyoto, Japan, 2017. Class A
71.4 %
A [ il di = 9(NNe(di)) 112 = || di = Ny (di) [1?)
C= alggun [ K St ] ‘
— — Class B
GNN () - NNe(d) i NNe(ds) < Niesa(d) 0
HIR()) {Nk+1((1-s) if NNe(di) > Nia(di), 15.4%
Query Classifier
Class C
13.2 %

Normalised Local NBNN Classifier [2] & Weriter Identification for Historical Manuscripts [3]
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Learning-free pattern detection for manuscript research: An efficient approach toward
making manuscript images searchable, IIDAR, Lausanne, Switzerland, 2021.

Ecole frangaise d’Extréme Orient [EFEO] British Library: Oriental Manuscripts

AMADT Lontarset Dataset

DocExplore dataset DocExplore dataset
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Learning-Free Pattern Detection for Manuscript Research [6]
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Handwriting Analysis Tool v3.5 (HAT3.5)

Start the Analysis

This software tool has been developed by Dr. Hussein Mohammed as a part of sub-project RFA0S:
Pattern Recognition in 2D Data from Digitised Images and Advanced Aquisition Techniques.

The main goal of this software tool is to analyse handwritten documents (or manuscripts) in order
to measure the similarities between different handwriting styles. A similarity score will be
produced for each of the different handwriting styles (scribes) so that the user can have a relative
comparison between the similarities of handwriting styles with respect to specific handwriting
styles (possibly from unknown scribes). The analysis results can be useful for:

® Providing quantitative similarity measurements as a supporting information.

o Providing additional support for the work-flow of scholars in manuscript research.
¢ Identifying certain scribes, handwriting styles and schools of writing.

o Dating manuscripts based on the gradual change in handwriting styles.

© 2021 - HAT3.5
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Visual-Pattern Detector v1.3 (VPD1.3)

Start Detecting Patterns

This software tool has been developed by Dr. Hussein Mohammed as a part of sub-project RFAQ5:
Pattern Recognition in 2D Data from Digitised Images and Advanced Aquisition Techniques.

The main goal of this software tool is to automatically recognise and allocate visual patterns
(such as words, drawings and seals) in digitised manuscripts. The recall-precision balance of
detected patterns can be controlled visually, and the detected patterns can be saved as
annotations on the original images or as cropped images depending on the needs of users.

Please pay attention to the following limitations:

e The required computational resources depend on your data. Detecting several patterns

concurrently can exhaust your computer memory, and searching in huge datasets is limited

by your storage capacity and your browser upload settings.

This version provides best results of pattern detection when applied to datasets with

relatively similar image qualities, such as resolution, degradation level, rotation, etc. an

examples of such datasets are manuscripts that have been digitised under similar conditions

and using similar equipements. Future releases will provide higher tolerance levels with

respect to these aspects.

e This version has a limited capacity of benefiting from a large number of examples for the
same pattern. Future releases will generate pattern models adaptively so that it gets better
with every additional pattern example.

© 2021 - VPD
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