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Identification Method for Invoice Printing Number Based on Structural Features

XIE Wen-bin, LI Xin-fang, ZHENG Xin
(Zhongshan Torch Polytechnic, Zhongshan 528436, China)

ABSTRACT: The work aims to research a new number identification method for the invoice printing online inspection
system in order to ensure that the invoice containing number printing error does not flow into the society. An invoice
number identification method based on structural features was proposed. Firstly, a series of pre-processing for the invoice
image was realized, such as collection, graying, binarization, denoising, tilt correction, character positioning, single cha-
racter segmentation, normalization and so on. A number identification classifier based on structural features was estab-
lished, and then the number was classified according to the structural characteristic value of each number in the invoice.
Based on the experimental results and by means of the proposed structural characteristic method, the invoice number
identification rate reached above 99%. After a large number of actual invoice number identification tests, the proposed
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method has strong anti-interference ability, and the recognition algorithm is fast and the accuracy is high.

KEY WORDS: invoice; image processing technology; number identification system; structural feature recognition
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Fig.1 Invoice image for experiment
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Fig.2 The basic process of the system

21 BEBBXRERTAETE

K AL AR B S 4R R TR 4, B 8
JE 24 AR . BTSRRI R
JIR R R AT A, St TAHAL . MARMRIE . F
FFENL . il H—A SR B A HE S — R 5 i ]
GPALPE T AR, B3 3R B 5 i ) — (8
B . BRI A A D P FL B T B, A SI2 B A A
AR, R AR AL B B R X, AT B A&
N BB 5k, S5 RILE 3. J5 SO Y S 1
X3 7 B B4 o B RS A ) UH — £k S B R
YRR ZE Ui,
T e

© 26101080242802237872 ' 26101080242802237872

R OR B

VOUCHER

2 FRSE AL 2

B3 ZAafe s EE RCR

Fig.3 The effect after binarization segmentation
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Fig.4 The number image after location and segmentation
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Fig.5 The normalized number image
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Fig.6 The structural feature of the number

HRAE SO Tt i S AR R SE T J7 vk, AT IR 5E
b 0—9 3L 10 NS FEATRE B A S B, HAA S
M RRRIE g2 I3 1 5 o 5 R A 7, X 28
1 WAL BEAY SR S S A N AT RYIX 14 DS
FRAE(E, 0fS TR AR K 4R 52 (KNN)
F 1 B BT 7S 1 0—9 1Y 45 K4 RRAE i A (ELAE LA
TR AT BB Y AT B 0 U0 B S48 S A% 2551, RISCrp gk
TR BT EARE, (T80 el 48 7 28 4% S B S 5
(E2S1 8



F39FE F1Y

SR — i T 45 R A B S 40 B A S-S 3RU3 5 v - 205 -

x1 BESHHNENRIE

Tab.1 Values of structural feature for every number

BFHE 01 2 3 4 5 7 8 9
FREZL 0 0 0 0 1 1 0 0
% o001 1 0 01 0 0 0 0 0
ERZL 101 0 0 0 1,0 1,0 0 0 0
AL 101 0 0101 0 0 1,0 0 0,1
AKF1/8 21 1 2 1 2 2 1 2 2
AKFE14 21 1 12 1 12 2 1 2 1
AKFE38 21 12121212 2 1 2 1.2
AKF12 21 1 1 12 1 21 1 12 1.2
KFES8 21 1 12 2 1212 1 2 2
K¥E34 21 1212 2 1 1 1 2 2
K¥E78 22 2 2 2 1 2 2 2 2
FEEHIA4 21223 2 2 3 3 1 3 3
FEEI2 21 3 23 2 3 3 12 3 3
FEH3M4 21 23 3 1 23 3 12 3 3
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Fig.7 The identification result of invoice number
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