CONTRIBUTION

e Derive a codebook based descriptor which
reduces the dimension while providing
comparable results to [1, 2] .

e Proposed descriptor has a dimension inde-
pendent of the size of the feature vector.

CODEBOOK DESCRIPTOR

Proposed codebook descriptor

Given a hierarchical codebook {{cw} 1 and

feature vectors {f’ } , from a document havmg
Nt points, each feature vector is assigned to the
nearest codevector based on the minimum Eu-
clidean distance criterion. Let {f!;} ', denote the
feature vectors assigned to codevector ¢;; where

n;; < N7 and S‘ S‘ — Nrp.
r 1 D
SP-JF(d) — ) 1S (d) =iz (d)) z'j(d) > Cz’j(d)
N . 0 otherwise
( _1 p . .
SP=(d) = { TG e (d) ij(d) < cij(d)
w . 0 otherwaise
1<p<mnyl<d<D
Mg +
S—I— (d) Zp 1 Sp (d)
J S:z . S‘ S‘”w Sp-i-( )
- E S (d

EAR s x S SP(d)

1<d< D, 1<i1<K;,1<7< Ky

M
S
|
M
T
=N
@R
|
=
~

WRITERIDENTIFICATION

VIVEK VENUGOPAL, SURBHI PILLAI, SURESH SUNDARAM
EEE DEPARTMENT, INDIAN INSTITUTE OF TECHNOLOGY, GUWAHATI

PROPOSED METHODOLOGY

Figure 1: Block diagram of proposed online writer
identification system.

WEIGHTS FORMULATION

Weights formulation

1. Generation of histogram for each sub-
cluster c;;.

2. Entropy computation for the generated his-
togram in (1).

3. Calculation of weights as a function of com-
puted entropy.

H;; be the histogram for the codevector ¢;; with

R bins {v;,v;;,.....v;i} where R is number of
writers cons1dered for codebook generation.
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Proposed writer descriptor

Sij = Wi X gr,;j
S=[S11 Si» .. Si Sk K,

FEATURE EXTRACTION
o Speed(l):

e Writing Direction(2): The cosine and sine of the angle §; that the vector p, —

horizontal.

e Curvature(2): cosine and the sine of the angle ¢;, defined between the vectors p,, .

P, — p,_, respectively.

e Vicinity aspect(]) :

P Pis --'>P7;+r} .

A HIERARCHICAL CODEBOOK DESCRIPTOR APPROACHFOR ONLINE

p,., makes with the

— p, and

height to width ratio of the bounding box BB encompassing the points

e Vicinity Curliness(1): is the ratio of the trajectory length to the maximum amongst width and

height of BB.

RESULTS

Table 1: Average identification rates with varying values of gap parameter.

Paragraph level Textline level
T IR (Kl,KQ) IR (Kl,Kg)
1 98.61 (4,40) 8196  (5,50)
2 9877 (4,50) 86.03  (5,55)
3 9885 (4,50) 89.62 (5,60)
4 9818 (4,40) 8837  (5,60)
5 98.02 (4,40) 86.01 (5,50)
6 9777 (4,50) 8489 (5,70)

Table 2: Survey of online writer identification system on IAM database.

Methodology

GMM based system [3]
Latent Dirichlet Allocation [4]

Subtractive Clustering + tf-idf scoring [5]

Sparse + tf-idf scoring [6]

K-means + Codebook descriptor [1]
Improved codebook descriptor [2]

Proposed descriptor

Paragraph Level Textline Level

98.56 88.96
93.39 -

96.30 -

98.94 83.3
97.81 80.61
98.82 89.92
98.85 89.62
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