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Multilingual offline handwritten signature
recognition based on Gist and IPCA
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Abstract; Because the effective strokes of offline handwritten signature images are generally sparse,
and there are lots of invalid white backgrounds, using the commonly used feature description methods
will cause a lot of re-dundancy in the obtained feature data, which will affect the recognition accuracy. In
order to improve the recognition accuracy, we either need to rely on a large number of training data or
extract multiple features for fusion, which will cause difficulty in the calculation and affect the efficiency
of the experiment due to too much feature data and too large dimensions. Therefore, this paper proposes
a multilingual off-line hand-written signature recognition method based on the Gist and IPCA algo-
rithms, which uses gist features to focus on the overall layout and strokes of the image, and the batch
processing ability of the IPCA algorithm to improve the recognition effect and operation efficiency.
Three experimental datasets (Chinese, English, and Uyghur) and the SVM classifier are used in the rec-
ognition experiments. The results show that the recognition accuracy of the three data sets is 97.97%.,
98.43% ., and 97.19% respectively, and the recognition accuracy of the three mixed data sets is 97. 7 %3.

Comparative analysis shows that the proposal is obviously better than the previous related research.
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Figure 1 Experimental procedure of the proposed method
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Figure 2 Pre-processing renderings
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Figure 3 Presentation of data samples

3 B A RR
TESCH ik # b, ol T 48 4 R OF B AT S8 0a i
JF o T LAAS S0P A A B0 4 b B4 R S (=5,
8,11, 14, 1) A% 4 AR AR Il 2R 8t » HE A LR



2052 Computer Engineering & Science I TSR 2022,44(11)

B A 3 5
5.2 BITIHREMIEMNERAE

AT A S 78 64 {7 Ubuntu 18.04.5
LTS 3% 8 F #17, H CPU A Intel i5-4200M,
2.40 GHz, N1F A 8 GB. AR FE 738 i 3 F PyC-
harm ZZ3E

Y T AR SCSE B (9 02 22 43 2841 55, i DA L fl O
W HER R AAR (Average Accuracy Rate) fE N -
Fabm o A2 =X (10) iR

AAR_;]Z\]]CTTxloo% (10)

Hep, T FRFA S5 M E; Cr Frs
50 A B AR B OE B 5 SR 0 B E s N =10,
FRAR AR R S AT 10 WK, I BOF- 2 {E 15 5
AAR,

5.3 HRHMW

5.3.1 Gabor Bk B R E Ao w ey ikifk
e AR SCIRA 3 A0 5 59 r A B . o )

AR w(=1,2,3,-,8) 1 Gabor I i

17 Gist $EAFE B, A5 B XA 8 Ff d (=64,128,

192.256.320,384,448,512) 4k Gist $54F . HXF py

RO R 4 iR,

1.0

0.9

0.81

AAR

0.71

0.61

0.5-

256
d

Figure 4 Experimental results of classification

using Gist features with different scales
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Figure 5 Experimental results of classification

using different directional GIST features
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Figure 6 Comparison of running effects when S=11
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Table 1 Experimental results of classification using

different dimensionality-reduction methods
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Wik 24k 3 15 Yz BATIFE] /s AAR/%
PNCE 512 4 670. 03 97.16
PCA 100 190. 55 96. 44
SPCA 100 962.56 94.72
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IPCA 100 91.13 96. 27
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Figure 7 Recognition results of classification

using different dimension features
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Figure 8 Running time of classification
using different dimension features
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Table 2 Experimental results of

classification on single-language dataset
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. BN RPIGREAL R S
B
5 8 11 14 17
B 95.19 96. 92 97. 81 98.03 97.97
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B 87.73 92.07 94. 06 95. 63 97.19
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Table 4 Experimental results of classification
using different amount of training data
x4 ERFEINGHERENIRANERE %
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Table 5 Comparison between the proposed

method and related methods
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