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I lImages = Text

OCRis very hard for handwritten
material

Instead:
« Approximate match
« Word spotting

« Transcript alignment
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I Magic faces

Invariant descriptor

Our system resembles the 0000008 0000

biologi.ca.wlly plausible face- | /'X Pool% /.\

recognition architecture by Poggio B o ﬂ m

Scene Level
(IT and beyond)

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

Object (parts)
excellent performance

Level (V2-IT)

Edge Level(V1)

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.




I Magic faces

Max pooling per identity of stored faces

A

Vectors are compared to stored vectors

[

Max pooling per stored image rotation

A

Patches are compared to stored faces

I

All patches of the image are considered
and encoded using HOG

Invariant descriptor
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I Binarization

Simple threshold at 85% of mean
pixel intensity
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I Candidate patch extraction

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
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I Patch normalization

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

j Grid of 20 x7 cells, each 8 x 8 pixels
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I HOG + LBP encoding

Each cell isrepresented by:
A HOG vector in R31
An LBP vector in R°8

Loy

AllHOG vectors are concatenated to {E‘% {:} BSSpARRee et
- < oy v it dnbendnnnzhind
one vector of size 20 X 7 X 31 = 4,340 i en -
Z o .\q
Same for LBP 20 x7x 58 = 8,120 . Q}

Both vectors are normalized and
concatenated to a vector v € R12460

[HOG] N. Dalal and B. Triggs. Histograms of Oriented Gradients for Human Detection. CVPR, 2005
[LBP] T. Ojala, M. Pietikdinen, and D. Harwood. Performance evaluation of texture measures with
classification based on Kullback discrimination of distributions. ICPR 1994.




I Similarity to prototypes

3,750 random patches are sampled
and split into 250 groups of 15
patches (Y7, i=1..250

./{Z&.mm ‘// ] l/;c.c" J?.p(ft'a" " ll;drM
MeRT12460 x 3750 holds their

hog+Ibp vectors
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A patch is first represented by its S rlearitly —>
cosine similarity to the 3,750
prototypes w=Mv




I Max pooling

3,750 random patches are sampled
and split into 250 groups of 15 ®::: 00 :::0000

. 3
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Next, max pooling is performed over
the groups C;, resultinginw € R%>°

W; = max u]'
JEC;

Unlike other deep network
architectures pooling here is

randAaml




I Query
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The same process is applied to the Query Dataset
query patch and to all image patches \
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I Overlap Suppression

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

“Browsing heterogeneous document collections by a 30.5% 42.8%
segmentation-free word spotting method”

()
é M. Rusinol, D. Aldavert, R. Toledo, J. LIados, ICDAR, 2011
(C
;T_J, “Efficient exemplar word spotting” 54.5% 85.5%
= J. Almazan, A. Gordo, A. Fornés, E. Valveny, BMVC, 2012

Complete pipeline 50.1% 90.7%
;‘3 Same applied to segmented words 66.3% 92.9%
2
g Without max-pooling () 48.8% 90.8%
o

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



I Results —run time
__-
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Number of queries 4,860 4,988
“Efficient exemplar word All queries 5,058sec  4,1595€ecC
spotting”, Almazan et al.
BMVC'12 Average per query 1.045€eC 0.83sec
Our system All queries 158sec 46sec
Average per query 0.03sec 0.01sec
Single query 0.08sec  0.03sec
Preprocessing per page 465ec 3sec
Average memory per page 1,875KB 136KB



I Planned code release

We plan to release our code soon to

enable efficient off-the-shelf word

spotting
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I Summary

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

Connected components are grouped
toform clusters that are:

= "not too big”
* continious in the x-axis
* components are aligned in y-axis

= contains all components in it's
bounding box

I Candidate patch extraction
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HOG + LBP enceding

Each cell is represented by:
AHOGvector in B¥
An LBP vector in R¥®

AllHOG vectors are concatenated to
one vector of size 207X 31= 4,340

Same for LBP zox7x58 = 8,140

Bothwvectors are normalized and
concatenated toa vector v € R4
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[HOE] M. Dzlsl and B. Triggs. Histograms of Oriented Gradients fer Human Detection. CVFR, 2005
[LBPF]T. Ojsls, M. Fistikdinen, and D. Harwood. Performance evaluation of texture measures with

classification based on Kullback discrimination of distributions. ICPR 1224,

I Network based representation
3,750 random patches are sampled
and split into 250 groups of 15 @0 OB 0000
patches C;i =1..250 e
Poaling Poaling
Hilisnns of +0 apind ety v eEmnd
Then, the patch is represented by a
vector w € R25% by pooling
Wi = max E:[J-'
- JEC; =
1 i > |
Unlike other deep network
architectures pooling is random!
I Results
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g OCR FreeTranscript Alignment

Image:

be witan geraddon. 7 be manegum g

Transcription:

And p&xt was geworden sona swa cnuat



g OCR FreeTranscript Alignment

Image:

be witan |geraddon|f 7 be manegum g

Transcription:

And p&xt was geworden sona swa cnuat



1 OCR FreeTranscript Alignment

Image:

be witan |geraddon|f 7 be manegum g

Transcription:

And p&xt was geworden sona swa cnuat

Motivation for alignment: the human user (Ul); the computer user (word spotting)
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Dead Sea Scrolls
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