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Efficient Handwritten Character Verification Using an
Improved Dynamic Time Warping Algorithm

Seok-Woo Jang’,  Young-Jae Park”,  Gye-Young Kim™
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Abstract

In this paper, we suggest a efficient handwritten character verification method in on-line
environments which automatically analyses two input character string and computes their similarity
degrees. The proposed algorithm first applies the circular projection method to input handwritten
strings and extracts their representative features including shape, directions, etc. It then calculates
the similarity between two character strings by using an improved dynamic time warping (DTW)
algorithm.  We improved the conventional DTW algorithm efficiently through adopting the
branch-and-bound policy to the existing DTW algorithm which is well-known to produce good
results in the varlous optimization problems. The experimental results to verify the performance of
the proposed system show that the suggested handwritten character verification method operates
more efficiently than the existing DTW and DDTW algorithms in terms of the speed.
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function BrB-DTW(Array F[], Array S[1)

{

Array S1[1;
int Lengthl = Length of Array F[];
int Length2 = Length of Array S[];

for i =1 to Lengthl - 1 /88 22t
{

dx = ceiling(i * (Length2 / Lengthl)) - (i * (Length2 / Lengthl));
S1[i] = Sl *dx + S[i + 11 * (1 - dx);
1

double Bound = 0;
for i =1 to Lengtht
Bound = Bound + (F[i] - S1[i]):

@
x
5
=
T

// & THEL A0I2) Ollatel=

Bound = Bound * alpha; // Hgt &

0

int ProfitTable[];
ProfitTable[0] = Bound;

for i =1 to Lengthl // Profit Table &
ProfitTable[i] = ProfitTable[i-1] - (F[i] - S1[i]);

double D[Length1] [Length2];

// HEE D5

for i =0 to Lengthl
DLi1[0] = Infinity;

for i =0 to Length2
D[0][i] = Infinity:

D[0][0] = 0:
for j =1 to Length2
[ for i =1 to Lengthl
[ k =min(i, ((Lengthl) * j) / Length?); // Profit TableQ IX| A&+
CurrentCost = min®[i - 11(j1, DLi1[j - 11, DLi - 110j - 11);

if (CurrentCost > Bound)
continue;

CurrentCost = CurrentCost + (F[i] - SI[i]);
if (CurrentCost + ProfitTable[k] <= Bound)
DLi1[j] = CurrentCost;
else
DLi1[J] = Infinity;
}

Optima|PathSearchwithBacktracking () ;
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