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Segmentation



Segmentation

Detect left and right page

Crop pages (arbitrary shape, deformed and
damaged

Isolate the text
Detect textlines / words
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Deliberazioni Senato, Terra (Registro 105)
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Parameters Optimization

Argmax {StdX * contour_size /
StdY * num_contours}
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Word Spotting



Principle

Compression of historical document images into
clusters of visually similar and syntactically
equivalent text sequences

Limitation

It depends on the handwriting style



Are these two words the same?



http://youtu.be/TgwQp4Oce14?t=1m06s

Shape matching using shape contexts

= Subset of correspondences between the two shapes

" Estimate a transformation of the plane in order to

map any point on the first shape to a point on the
second shape.



Image Substraction
Before and After Morphing the Image

ln'cm g




Cluster Analysis using KNN
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Handwriting Recognition using HMM

Principal investigator: Fouad Slimane
Email: fouad.slimane@epfl.ch



HMM based Recognition system

" Text sequences are transformed into arrays of
feature vectors which constitute observations input
for the HMM

= An HMM is then used to model the text sequence

= Fach state is associated to characters, sub-
characters or directly to their variations.

" Transition probabilities between states are
typically modelling the probability that one
character follows another one



HMM Text Recognition System

Training Data ~ Feature _ Gaussian
Extraction " Mixtures
HICTITD) H | [ some
Baum Welch
Ground Truth | Right-Let Re-estimation
HMM Builder
m e t U d 0 Procedure

)1 c ( Characte \L Duraltion )

T " \_ Models / Models
s—{1 - Jﬁ-f—.;nd—- E

Training
Recognitior — s

i Ergodic HMM

S Builder
Test data | Feature Viterbi Recognized Wordh

mb‘.ﬂ Extraction Search . .
debia

HMM-based text recognition system



Preprocessing and Feature Extraction

e Pre-processing and feature extraction
e Sliding window procedure

e Image transformed into a sequence of
feature vectors

e Size window =W,

CO
c. Window
1 .
Size

e Feature vector size = n

Cn
nEE
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Transcription Alignment using HMMs

ello stara en carcere domentre chel fara
queste chose opagera. Et etiam deo
stagando collui encarcere se sauera la
che sia dellauer de collui lodoxe
comandera chello sia entromesso
edara sse allo so credetor. Et etiam
deo selo creditor uora enuestir
lapprietade del debitor enquella fia
da alcreditor sera data en uestixon.
Mosella femena che none maritata
sera 9depnata segon do che desoura
edito tuto se fara segondo che nui
auemo soura dito delomo remetuda
questa cho sa chello stara enlo
teratorio de san cacharia e
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Thank you for your attention

Questions?



Backup Slides



Preprocessing and Feature Extraction

Density of pixels in the window

Vertical position of the gravity center in the whole window
normalized by the height of the window

12 Zernike moments computed from the window

Mean of vertical projection normalized by the window width
Mean of horizontal projection

Number N1 of black connected components

Number N2 of white connected components

Ratio N1/N2 of black and white connected components

Position of the smallest black connected component divided by
the height of the window

Perimeter of all components in window/perimeter of window
Compactness

Gravity centre of the window, of the right and left half and of
the first third, the second and the last part of the window






