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Abstract

In view of the problem that the user has a high error in entering the bank card number on the mo-
bile terminal, this paper proposes a bank card recognition method based on the mobile terminal.
The method is mainly divided into three steps: bank card image acquisition and preprocessing,
bank card number digital character segmentation, digital character recognition. The image pre-
processing part mainly uses various edge detection algorithms and morphological operations to
process, including the projection correction of the bank card and the acquisition of the card num-
ber area. After obtaining the digital area, the card number is extracted and the number is seg-
mented. Finally, the convolutional neural network (CNN) is used to train the model to realize the
final number recognition. Finally, through the development of the app based on Android client for
many times, it is verified that this method can identify the bank card number better.

Keywords

Bank Card Recognition, Character Recognition, Character Segmentation, Convolutional Neural
Network

ETBERARITFIRAGE

:%g_'i'__‘"}l, ﬁ'ﬁﬁ'?a i‘i'l‘ﬁ, ?fﬁl’ﬁﬂi*

W R 58 ME TREEBE, Wisd MR
Email: ' wmlsldd@163.com

ks HiH: 202044 H2H; FHHEM: 20200F4H17H; KA HM: 20204F4424H

H E
Xt P EB ST RAT R R SR RS ER T, 30 M T —ME TR 1 RIT R RATE.
CEMEE

NEGIMH: KT, T, EE, R TRl K RAT R IRTEDL tHENUR S R, 2020, 10(4):
732-740. DOI: 10.12677/csa.2020.104076


http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2020.104076
https://doi.org/10.12677/csa.2020.104076
http://www.hanspub.org

4

FEEESN=D: RITREGERATULE, ST RSETFTFRIE, HFFRRMN. HHEKTU
HES EENASRDGRWELD. BEFREETAE, BARENRT RETRESE. RRES
X, REHFXEE, FETRSRI. HFoE, BEERSRMERMS(CNN)YIGHER, SSHR
LKEHFIRA . RFELTTREET Android% /7 S EIAppHEAT 2 KR K, WA T %7 kR B iR
T RS,

Xiid
AT FRA, FRORA, DBITR, BRMEML

Copyright © 2020 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

Ik, REAF GERE, RHESHER W, TR S 068 4 AT ARk T ¥
ZAEF. HEEET, Bahu A1 77 SOBORRRAT . P T SO A A TG e AT k. Hal, 78
N2 T B NBAT RS B A BB AL S5 BT AE T TR AN 73, IR B BIURERT, 3& ok 55 73
PR SERRIN TG, JRARRCRAC, BIRIBIE 2, a8 A RAEANIE K.

ILEAESR, MLARE I AN TR RER) Gl R, TETHENIAGE SUREUS T R, LB
SNSRI R R, A5 EUGR Sk B8 2 1 N T 68 (1] 7ESERRIIH JF & H, OpenCV
IRUFHAIR AN T e AR, ARG E T IR R BT M 5, NIRRT R T & Ir R
TH[2]

FERHEAT AR R ) @, — Fh 22 B AR e B BE 2O6  #F 1R ll (optical character recognition, OCR): A
ZHARTERTE 0 SCA SRS T TH IR A AR T 99%LL . SR, 78 B R B SR RAT R IR
FINLH, ATSRAFAERE KB IK[3]. OCR AL 48 5y AE RixT B 4% H AR 5 B0 S0+ IR A 5 T 845 AR et [4], H
RIPERAT R BT R S E RS &, A2 MR, S RAT RAEDUE LT, AR FTRAA
BT 454G OpenCV FIURBE 22 I B, W 78— s FH PR FIHERf 28 my M ARAT R IR 2, B B0
Ui o ASCHEH FRAT RN FE AR POl ML, TR S BT SEI, 45 F P SR
PR HRAT R G0 e SR L@ 5]

2. FENR

FF 5, A Android Studio. Python LK Tensorflow + Keras $H4RAT-RIRM T EHHATHE T . 4
B RIJT K 75 EEAE CLE HEZRAE A Python fRREAR, TATT IR 75 AL AT 75 22 Python BLHL4 3O 24 403 apk
dEIET, 3 H TR Shi IR B 2 SIHESE Tensorflow Lite FT{H F ALy TFLite #5241, JRAIILE PC il
SRR 2 0 T B R TFLite BE7Y o R % 20 o P T A M A0 Python (T S, A SCEUTH KB 3)
Ui PRI FATVARAT RN, BARmfRan ] 1 poR. ARSCH R ZE S LR 24T VEGRRTE 55«

2.1. IBGHE

OpenCV 4t T Z Rl Gl 5k, FEEH Sobel 1 Canny 1, Canny HF5bx /2% Sobel HI1E
th, HHEHKRERRZ G, KN Canny 57 BEME B KT L FRM S I HARRIAZE R, B DR Bk

][l

B

DOI: 10.12677/csa.2020.104076 733 H LR 15


https://doi.org/10.12677/csa.2020.104076
http://creativecommons.org/licenses/by/4.0/

P
%2/ %

P

H Canny [6]5 T RIATIAZN . BT REE LS AR, iMEERASR A, REEEAEGE
FPIRBEALTY, IR PBEAGIEH R VU R 7 20 BB P, S8k, IBCFIEE . AR SCRA RN
BOPHMEEE, @B% KA AR: Gray =0.299R + 0.587G + 0.114B.

camyii T RN Ekam ):D(%%JZ%%JZM)
A H %:(Laplace%:?)

XTI AL R RAT R 75 EEHEAT R RIS, 70 I XORY PREERITT 1B T B A BRI AR T3k
B a6 PR T AR AE AV BT o THSRB BEAELAN DT 1] ARBOKARLI], S ZRAail v 1) — N ZOD IR,
BRI FRER SRR KL WA, HAHTEREE. Canny FILXTEM— &
REL AT — MR R (AT W 5 9510 2% A .- Canny SE32500 N P ARAT -RACBERCR &) 2. 181 3 .

gy

431

Figure 1. Programing flowchart
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Figure 2. Original image
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Figure 3. Result of canny edge detector
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Figure 4. Original image
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Figure 5. Image after correction
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Figure 6. Area of card number
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Figure 7. Binaryzation and noise remove
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Figure 8. Vertical projection map
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Figure 9. Image of single number
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Figure 10. Process of training
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Figure 11. Card num recognition
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Table 1. Identification time comparison table
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Table 2. Comparison table of recognition accuracy
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Figure 12. Digital image enhancement
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Figure 13. Operational process
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Figure 14. Bank card recognition on mobile terminal
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