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OCR is very hard for handwritten 
material 

 

Instead: 

•  Approximate match 

•  Word spotting 

•  Transcript alignment 

Images  Text 

  את יהוה ישמע כי אהבתי

  לי אוזנו הטה כי תחנוני קולי

  מות חבלי אפפוני אקרא ובימי

צרה מצאוני שאול ומצרי  

  יהוה ובשם אמצא ויגון

  מלטה יהוה אנה אקרא

  ואלוהינו וצדיק יהוה חנון נפשי

  יהוה פתאים שומר מרחם

  נפשי שובי יהושיע ולי דלותי

עליכי גמל יהוה כי למנוחיכי  

  עיני את ממות נפשי חלצת כי

מדחי רגלי את מדמעה  

  בארצות יהוה לפני אתהלך

אני אדבר כי האמנתי החיים  

אדזבעיכישעידודארוליעחנוניכ

ידסראזנויוביסיארראאוניחבלי

שתומצרישאולצאוניצדוגוןאמ

צאובשםידוארראאנאידודלטכ

שינוןידודוצדידואדינוסרחסשו

ערתאיסיזוזדלייייליידושיעשו

בינשילסנוחיכיכיידודגמלעיכי

כיחלצתנשיממועאעעיניסדסעד

אערגליאעדלךלניידודבארדחיי
  פדאסנעיכיאדבראניגליאעדל

Transcription 

OCR 



Given an image of a query word, 
identify all other occurrences of the 
same word in a set of input images 

Word spotting 
Query:  

Image source: Handwritten Keyword Spotting Competition (H-KWS 2014) 



Our system resembles the 
biologically plausible face- 
recognition architecture by Poggio 

 

That system has a very simple 
architecture; however, it achieves 
excellent performance 

Magic faces 

Q. Liao Q, J.Z. Leibo, Y. Mroueh, T. Poggio. Can a biologically-plausible hierarchy effectively 

replace face detection, alignment, and recognition pipelines? arXiv 2014. 



Magic faces 

All patches of the image are considered 

and encoded using HOG 

Patches are compared to stored faces 

Max pooling per stored image rotation 

Max pooling per identity of stored faces 

Vectors are compared to stored vectors 



Simple threshold at 85% of mean 
pixel intensity 

Binarization 



An elaborate heuristic based on the 
connected components extracted 
from the binary image.  

 

Connected components are grouped 
to form clusters that are: 

• “not too big” 

• continuous in the x-axis 

• components are aligned in y-axis 

• contains all components in its 
bounding box 

Candidate patch extraction 

1:2 

1:30 



A margin of 8 pixels is placed around 
the bounding box of each patch 

 

The enlarged patches are then 
resized to a fixed size of 160 x 56 
pixels 

 

Grid of 20 x 7 cells, each 8 x 8 pixels 

Patch normalization 



HOG + LBP encoding 

[HOG] N. Dalal and B. Triggs. Histograms of Oriented Gradients for Human Detection. CVPR, 2005 

[LBP] T. Ojala, M. Pietikäinen, and D. Harwood. Performance evaluation of texture measures with 

classification based on Kullback discrimination of distributions. ICPR 1994. 



Similarity to prototypes 



Max pooling 



The same process is applied to the 
query patch and to all image patches 

 

L2 similarity is used to retrieve the 
most similar patches 

Query 

Query Dataset 



Out of all patches that share a large 
connected component, only the one 
most similar to the query is retreived 

Overlap Suppression 
Query:  

Results: 
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… 

Results – examples 
Q Q Q 



Results – accuracy 
LB GW Method 

42.8% 30.5% “Browsing heterogeneous document collections by a 
segmentation-free word spotting method” 
M. Rusiñol, D. Aldavert, R. Toledo, J. Lladós, ICDAR, 2011 
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85.5% 
 

54.5% 
 

“Efficient exemplar word spotting” 
J. Almazán, A. Gordo, A. Fornés, E. Valveny, BMVC, 2012 
 

90.7% 50.1% Complete pipeline 

o
u

r 
sy

st
e

m
 

92.9% 66.3% Same applied to segmented words 

90.8% 48.8% Without max-pooling () 

90.7% 47.6% Without max-pooling, random subset ()  



Results – run time 
LB GW Method 

4,988 4,860 Number of queries 

4,159sec 5,058sec All queries “Efficient exemplar word 
spotting”, Almazán et al. 
BMVC’12 0.83sec 1.04sec Average per query 

46sec 158sec All queries Our system 

0.01sec 0.03sec Average per query 

0.03sec 0.08sec Single query 

3sec 46sec Preprocessing per page 

136KB 1,875KB Average memory per page 



We plan to release our code soon to 
enable efficient off-the-shelf word 
spotting 

Planned code release 

Query: 



Summary 
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Enhancement Registration 
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OCR Free Transcript Alignment 

Image: 

Transcription: 



OCR Free Transcript Alignment 

Image: 

Transcription: 



OCR Free Transcript Alignment 

Image: 

Transcription: 

Motivation for alignment: the human user (UI); the computer user (word spotting) 



T. Hassner, L. Wolf, and N. Dershowitz. OCR-Free Transcript Alignment ICDAR, 2013 



Dead Sea Scrolls 



Genizah 



Tibetan bKa gdams gsung bum 

Cnut’s Oxford code 

Codex Sinaiticus 


