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Handwritten Image Binarization Based on Background Estimation and Local Adaptive Integration

HE Huang-xing' ,CHEN Ai-guo' and WANG Jiao-long’
1 School of Artificial Intelligence and Computer Science,]Jiangnan University, Wuxi,Jiangsu 214122, China

2 School of Internet of Things Engineering,Jiangnan University, Wuxi,Jiangsu 214122, China

Abstract In handwritten document images, there are often uneven lighting, ink stains, paper degradation, shadows and other
complex conditions. In order to solve the problem that OCR effect of document image is not ideal after binarization in complex
background,a binarization method of improved background estimation and local adaptive integration is proposed. In this method,
the local adaptive binarization method is first used to obtain the binarization image with high recall rate,then the improved back-
ground estimation method is used to obtain the binarization image with high accuracy rate,and finally the two types of binariza-
tion images are integrated based on the connected domain method to obtain the final binarization image. Experimental results on
DIBCO2013 and DIBCO2016 handwritten data sets show that the proposed method has better overall performance than Otsu,
Wolf, Niblack, Sauvola, Singh and Howe.

Keywords Image processing, Handwritten document image, Binarization, Background estimate, Binary integration
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Table 1 Experimental environment
Environment Version
0S Windows 10

Intel(R) Core(TM) i5-10210U

ey CPU @1.60GHz 2. 11 GHz
RAM/GB 24
ROM/GB 512
Compile Soft-ware Pycharm Community Edition 2020. 2. 3
OpenCV 3.3.0.10
Python 3.5.2
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Table 2 Algorithm parameter settings

Algorithm Parameter
Wolf K=0.5

Niblack K=—0.2
Sauvola K=0.35
Singh K=0.85

7E DIBCO2013 FEHHEE L g L sk 3 il 78
DIBCO2016 44 I SCi g Rk 4 g, &b i
PR AR BT A BB BEAT S B R T AR BRI (E . 45
BB AR IE I S A TE F8 bR 2 08 F AL BE L L 45 & 0P M
T AR 0 5L, BEI A SO IS B B4R SdndE GT BHE HA
A v I AR DL B LT o i B

F 3 DIBCO2013 5 %dls 4 b Ay L 56 45 21
Table 3 Experimental results on DIBCO2013 handwritten data

Algorithm FM Fps PSNR DRD
Otsu 78.191 81.805 18.524 0.2360
Wolf 76.076 81.068 18. 646 0.0976

Niblack 22.401 22.683 5.072 0.1601
Sauvola 73.437 80.033 18.109 0.2085
Singh 71.550 67.493 13.659 0.2004
Howe 84.413 5.595 20.016 0.0951
Our 85.236 89.271 20.333 0.0627

# 4 DIBCO2016 F5 B dhi 45 1 iy 5 40 245 5t
Table 4 Experimental results on DIBCO2016 handwritten data

Algorithm FM Fps PSNR DRD
Otsu 86.586 89.916 17.185 0.3240
Wolf 80. 202 88.421 16. 888 0.2038

Niblack 34.047 34.750 5.767 0.2792
Sauvola 73.418 81.951 16. 377 0.2482
Singh 75.654 76.522 13.790 0.3620
Howe 86. 264 90. 221 17. 245 0.1493
Our 88.280 92.326 17.877 0.0963

F BB SO LR B R AR P T Otsu #E 47 M8
A S HE R 3 B 2 B0 0 45 2R B R R AR SCIR il T Wolf,

Sauvola, Singh % — {8 fk 5 1k # 17 Bl 4b 3, I 7£ DIBCO2013
Bl 4 EUE AT SR L 6 AR R (A O vk ik AT AL BE A SE G
ZERME 5 FFl, RPWE TER 4 FEILRE B R KT
BIE , HAWAT B0 Fom i IR Sk AT AL AR B A5 R 5
FIEMZEME, MRS ATLIE R F HERTE 0. 7525 LN IF
1. Fps B IF s Bl e RS2 1. 217% . PSNR e KiFSh{EH KN
0. 408, 1 B I B 2k EL45 SR AE 0. 026 LLNIREN . &I BEM 48 b
T 5 SR A A R R o AR AR TR I T Ak B kxR —
S AEURE A B 5 e N
F 5 R[ET AT AR DIBCO2013 $d 4 1 Y 5256 45 51

Table 5 Experimental results of different preprocessing methods on

DIBCO2013 dataset

Algorithm FM Fps PSNR DRD

Average 84,539 88.575 20. 082 0.0367
Otsu +0.697 +0.696 +0.251 +0.0260
Wolf +0.043 +0. 245 +0.088 —0.0158
Sauvola +0.013 +0.269 +0.070 0.0157
Singh —0.752 —-1.217 —0.408 +0.0056
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