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What is OTAP?

e OTAP is jointly sponsored by the University of Washington in Seattle and Bilkent
University in Ankara, Turkey under the direction of Professor Walter G. Andrews
(U.W.) and Professor Mehmet Kalpakli (Bilkent).

e QOTAP is a project employing computer technology to make transcribed Ottoman

texts and resources for understanding Ottoman texts broadly accessible to
international audiences.




Why Ottoman?

The Ottoman Empire lasted for more than 6 centuries
(1299-1922), spread over 3 continents

More than 150 million historical documents were
produced

Huge collections in the archives, libraries, museums
and private collections of almost forty nations

Interest of scholars from many disciplines and from
many different countries




Documents in Archives

* Number of documents in Basbakanlik Osmanli
archives is 150.000.000 (T.C. Basbakanlik Devlet
Arsivleri, 2008; Ozdemir, 2003; Bardakci, 1998)

e Suleymaniye Library in Istanbul has  65.000
handwritten, and 45.000 old printed documents
(Kalpakli, 1991).




Challenges of Ottoman

The Ottoman is a connected and cursive script
The Ottoman alphabet is a subset of the Arabic alphabet

Has additional vocals and characters from the Persian and
Turkish scripts

No explicit word boundaries

Most of the characters are only distinguished by adding
dots and zigzags (called as diacritics)
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Ottoman Documents
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Ottoman Documents




Sample Ottoman Words
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ba

ta
tha
jim
ha

kha
kaf

OCR is difficult for Ottoman compared to Latin alphabet

initial middle final isolated
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Challenges of Ottoman

Lo (¢

oo (6o

Main difficulties with Ottoman :

Meaning is content dependent
Suffixes in Turkish cause mistakes
The language/vocabulary differences in time
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Challenges of documents in archives
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System Layout
Em/tﬂ = Cegmantation = Lc_mp/ﬁ
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Classification of Calligraphy styles

(a) Divani (b) Matbu (¢) Nesih i (e) Talik
Estimated Style

Divani Matbu Nesih Rika

Divani  98.95 0.00 0.00 1.05

Matbu 0.00 100 0.00  0.00

Nesih 0.00 0.00 100 0.00

Rika 0.00 0.00 0.00 100

Talik 0.00 0.00 0.00 1.05

True Style




Line Extraction
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A Hybrid Approach for Line Segmentation in Handwritten Documents, Hande Adiguzel, Emre Sahin, Pinar Duygulu,
Conference on Frontiers in Handwriting Recognition (ICFHR), Bari, Italy, September 18-20, 2012




Word matching
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Word matching

How to represent a word?




Keypoint-based representation
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Matching Ottoman Words: An Image Retrieval Approach to Historical Document Indexing , Esra Ataer, Pinar Duygulu
In Proceedings of ACM International Conference on Image and Video Retrieval,(CIVR), July 9-11 2007, Amsterdam, The Netherlands
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ased representation
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Method ‘ Data set | Precision | Recall
our approach GW10 0.688 1.000
our approach GW10 0.774 0.770
DTW (Rath and Manmatha [23]) GW10 0.653 0.711
DTW (Rath and Manmatha [22]) GW10 0.726 0.652
our approach GW20 0.566 1.000
our approach GW20 0.667 0.673
DTW (Rath and Manmatha [22]) GW20 0.518 0.550
our approach OTM1 0.987 1.000
bag-of-words (Ataer and Duygulu [4]) | OTM1 0.910 1.000
DTW (Ataer and Duygulu [4]') OTM1 0.940 1.000
our approach OTM2 0.944 1.000
bag-of-words (Ataer and Duygulu [4]) | OTM2 0.840 1.000
our approach OTM1+2 0.957 1.000
bag-of-words (Ataer and Duygulu [4]) | OTM1+2 0.810 1.000

A line based representation to match the words in historical manuscripts, Ethem Fatih Can, Pinar Duygulu, in Pattern Recognition Letters,
Volume 32, Issue 8, Pages 1081-1222, June 2011

-0.41:.



Redif extraction
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Redif Extraction in Handwritten Ottoman Literary Texts. Ethem F. Can1, Pinar Duygulu, Fazli Can, Mehmet Kalpakli, Int. Conf. on Pattern
Recognition (ICPR) 2010




Redif extraction
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Cross-document word matching
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Duygulu, Pinar; Arifoglu, Damla; Kalpakli, Mehmet; "Cross-document word matching for segmentation and retrieval of Ottoman divans”,Pattern
Analysis and Applications,1-17,2014,Springer London




Word-segmentation with cross-document word matching

s s . . Proposed Approach Baseline
o IE‘ . S dL, . p pp
Ak Y 1 J-’\ 5 R Sl |§-”.u'b J.:"E}EB Mamnual | Automatic Vertial projection
‘ ‘ ‘ ‘ } B queries queries based segmentation
yarl 2 J \_)\7’ - /] 4: 8 s S BL&\; J Al "‘,,} Recall 0.70 0.65 0.43
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Duygulu, Pinar; Arifoglu, Damla; Kalpakli, Mehmet; "Cross-document word matching for segmentation and retrieval of Ottoman divans”,Pattern

Analysis and Applications,1-17,2014,Springer London
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Ottoman keyword search system

Query word




Ottoman keyword search system
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Manual labeling tool

Word Labeling

(I tamia J52 )
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OTAP transliteration alphabet

a (Turkish)
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Automatic labeling
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Text Output
<p> gazel mukteza y hal </p> <p> felek ayird beny cevr ile cananmdn - hazer etmez mi acep nale efganmdn </p> <p> odh yandirsm eger sule ile ne feleki - ne [biter/beter] ates ah dil suzanmdn
bnhn beny oldrdy bu hem bir gam kim - gelir khm olmdy agah gam pinhanmdn </p> <p> ah idi hem nefesm ah ki ol hem ahir - ¢kdy ikrah kilp kulb y ahzanmdn </p> <p> ben ne hacet ki kilm dag y
akibet zahir olur cak garibanmdn </p>

Transcription File

* 2 2z =2 1
o1 mfze v xel
e
* m . 11 " P * ., = 1e 1
f‘ll*z rd v . by 1 x w T c= blh‘ xebebré b x a - p? g m$ . . xb beblhye fea A b
e s
1 < 1 1 a = 1 -
e 1= be bd, e s . bg bk 1 “ g ® g
e Az :) o s I = S 2118 . B 5 1Y . N g, br ©1 - es a 1 bvv r€ bra
sm o
s
1 - 1 * » - * - 1
g - . -
£ bhebl  © w lddd ¥ bw r & Ik o ki X e 1 d e Ko7 g S 12 b
= : * m?* m = sm m - m 3
e 3 3
. 1 . N 2 z 2 . . .
eh e bd bf e KIe v e X X2 b e e na x e 3
3 3 < w 1 N r e . 1 ¥ 15-° . 1 “‘h l\:p brgd

2z ko7 sSMm



Acknowledgements

Contributors

Emre Sahin

Esra Ataer Cansizoglu
Ethem Fatih Can
Damla Arifoglu
Hande Adigtizel

Ceyhun Karbeyaz
Bilge Koroglu




Contact info

Pinar Duygulu

Associate Professor

Hacettepe University, Department of Computer Engineering
Ankara, Turkey

pinar.duygulu@gmail.com

Damla Arifoglu

PhD student

Computer Engineering Department
Sabanci University, Istanbul, Turkey

damla.arifoglu@gmail.com




Thank you!

ANY QUESTIONS?




