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CONSTRAINED AND PARAMETRIC DYNAMIC PROGRAMMING FOR WORD IMAGE RETRIEVAL
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INTRODUCTION DYNAMIC TIME WARPING (DTW)

= Dynamic Time Warping (DTW) based similarity matching has been highly used for word image matching
= Constrained DTW performs better than classical DTW, hence can avoid pathological matching
= Several variants of DTW can perform better compared to classical DTW

= Measures similarity between two time series = Best warping path is computed by dynamic programming from (°3)

= Two time series X =
Y =y1,y2,¥3,---+, Yqg

xr1,22,x3,...,Tp and = Elementsin‘Pisl; € L;l; = (¢, ) represents best alignment between

r;and y;;1 <i<p;1<j5<q

= Distance between z; and y; is given by ©;, = DG,5) =
(zi — y5)°.

CONTRIBUTION DTW(X,Y) =min )  D(Iy)
L

= Demonstrated the combination of these variants of DTW improves results

= Propose to combine Pseudo local DTW (LDTW) with Itakura Parallelogram

= Several other sequence matching techniques are combined to study their potential advantages
= Propose technique to compute weighting parameter to combine two matching techniques

= Bi,00 = P(o,j) = ©
’15(7;,]-_1) (4,0) (0,5)

Biz1,5—1)
Bi—1,4)

;B(i,j) — @(i,j)ﬂ—m@'n = Optimal distance () is stored in the cell ‘I}(p,q)

=1,2,.....,p;7=1,2,... : : :
S represents all possible warping paths in ‘3

CONSTRAINTED LDTW PARAMETRIC COMBINATION

PSEUDO LOCAL DTW (LDTW)

= DTW is moditied to perform pseudo-local alignment using spe-
cific DP-path

= Applies different DP paths at different location of path cost ma-
trix

= Helps to handle stretching and compression

= Applied Pseudo Local DTW, constrained by Itakura parallelogram

= Reduces time and space complexity of LDTW and avoid patho-
logical matching

= It improves the result to a good extend (3 to 4%)

= Parametrically combine different dynamic programming based
sequence matching techniques

= Introduced for time series fnatching but adapted here for word
image matching

Algorithm 1: LDTW + ITAKURA PARALLEOGRAM Parametric Distance Measure

Input: p,q,®
Output: ¥
1 for 2 < 1 to p do
for 7 < 1 to q do

= Weighting based distance measure (®,;) can be calculated

= By linear combination of ®, and ©,, based on real parameters EXPERIMENTAL RESULTS
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Criterion-3 are considered as relevant
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Table IV: Comparative word image matching accuracy on GW
dataset.

Table II: mAP of parameterized matching techniques for GW dataset
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