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Abstract

With the increasing use of bills, the storage and management of bills and the search of bill infor-
mation have become cumbersome and perplexing. Through the recognition of the information in
the bill, it is found that the characters in the round seal cannot be accurately recognized. Aiming at
the accurate recognition of the circular characters and the characters in the seal, an OCR recogni-
tion algorithm for the bill is realized. Using Canny operator edge detection, Hough transformation,
polar coordinate transformation, and the algorithm to determine the starting point of polar coor-
dinate transformation, the transformation can be carried out according to the logic of the text ar-
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rangement in the seal, and the text content contained in the seal can be successfully recognized.
The experimental results show that the correct rate of text recognition in seal is 83.84%.
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1. 518

BEE AR, DARAT AR &R R & KRR SRR %, Falide N TR S 4R AT ED
BRI RN R B, N7 HEE0E BRI RE, S A S Y B 2 25 B 3R
AR D, EHEREE R AE T AR LR, B EIL S LR M EEEE . R R E RO
FEAEU 732 0] DA B 55 A 283047 AR B, 77 B2 AR P ARG T SO IR R B AN AR, 4] dn 2 (5]
WRBEE HOEHES, T HSCFHEP G A G —,  IX 345 B iR ) A 50 PR

OCR [1] (Optical Character Recognition Y27 FH) B, &4 F] FH HL 154 (19 = A s i A
MR ELR EATENR 4, @A Img . e e HORIR, SR )G R0 R 0 77 2 T AR B0 6 e v AL
TSR MR RO TR, SRR SO AT A AT AR B, SRR T DA R R HE B )
2. FEETHUETHIEARRERIRE Y, QLB RN —M0REH, S X ENE B R E
) —Fpa ik, HA AR RE 75 B IR

PRI (OCR)IX — M, #5 F- FH 78 [E R X Tausheck 7E 1929 442 H . P 7R 5 & H1 1BM
(International Business Machines Corporation)Z2s & it T#2ifi Casey 5 Nagy SZINFT, ABAI7E 1966 F AR T
BT IRAAI RIS R, RGBT KT, ATRUR A 1000 ANEPRIMAN T, 2 )5, OCR #A
REREM L, Ladix 60 K FE, I BREEMICHE AR ULE I H3RT, BIEC L) 2 B E &S .

TEIM B, XA L& LR, B KBS K. OCR — ] 4 N F 5 AR A A BRI R A, R
AN NAFED T FECTFBE BThifaeT . % A ST 555 . —% OCR A BRI AR FEA W] 43 R IHI 43 #7 <
TAREE . ATHIVIE FRERE . 5 EE T 5 AN ER[2].

ZE LRI, ASCEREL T TH ) SR OCR UM SE, AU 10 54 b R BN & AL SC i, 45
NATTDRET 228545 B3R O R AR A R AE R
2. ExXI1E
21 MiRER

X OCR BEA T E I, AHER I OCR X Hi7 FH4E S 45 (1 TR 0 RO 2 1 % S
RCRI, Z Al BaRE L, 5 SCH IR B R TIRA & BRI G R . (41 OCR £, BEAE
FAREAUCEL . SRR ML TR BN 4 S5 T77k, BP0 e iAo Wit s RE e i, W LAAS
FRE SR EE , (HJ2 MBS OCR B TH H KEM A . AW 7 s LS SR
A, RAROREZE3]. 1£48 OCR ARvEWIE 1 Fos:

DOI: 10.12677/csa.2022.1212282 2779 T LR 58


https://doi.org/10.12677/csa.2022.1212282
http://creativecommons.org/licenses/by/4.0/

&
}E g% Emtfh‘: ulo %3 —
W—y 00 o ol K a K
SRR KT B0 o g
755,

r-'l\ﬂ LYHZRBARN T % 09 g r LYEXESRNA 1 .
.;’ RAK Prooramananiod ‘!moomnmow % :
£ hmEen® LRGN .0_' Fe8 ¥ TFRACTALTNL, 4 2
o TNy ' &
: b S = YEER R E T A
: ;paﬁ&~.ﬂﬁxunmuba£ SRR == ¢
. AN i _ 97550‘_7_01»;0
2 | v’m’“ﬂ»l‘i": “’ W73 4
< B
. ‘ -
.“._‘. LXFERULASRRNY iy
< -

5

%
. 3
: ot

Figure 1. Traditional OCR annotation
B 1. &4t OCR #riE

fEGii) OCR SUAAS AR A T — L83 R ) R AR By 8 R 73 107 15 B e — S B R BB
AL AR BEAT SCFE AL, BUAIZ AR FIEH], #4458 OCR FTALER K0 GAEAL R IR T RIHE M 5 51
A BT [ I SCHES R R SRS R 4] -

2.2. EASMFRIIR

LR B, B 4R S R R A B A S I PR U AR B 5 5 TR B O bk ) e B O IR
Beo P anvE Gt e 4 IR T /N 23 B ) 5 i B R RO T v R AN a0 A D vk o o e B R R AT
Bl b B, FRAE /MBI IR 2% 3 2R 25 vh SE UGS 5 1 BN 2 R BRI [5] . BRI, Bk, RESCLAF AR T
B 038 R R FRARHEF 14 A, SR ED #3007 M A G — 1) /L, FIFH CTPN (Detecting Text in Natural
Image with Connectionist Text Proposal Network) + CRNN (Convolutional Recurrent Neural Network)® 2% i3t
A7 RN 5000 [6] . BREEAE. X7, FIUH. 558458 NIRH B T IR TR 2 M 45 (ResNet) ML %
I BRSO TIVE[7]. SRAE AL, AR S AR BRI A 2% VGGnet X FIE EISC 532K
WURE R — Pl B J7 vk R A T B0 & B0 32 B 3R] 8]

PA_E 775 9% 32 Bl A ) B 2 B 0 5 Rt ) 22 S EAT BV R SR U I I % Ah Bk 5 TR B AT X
EE, AT BN B AT IR o A SC T B FLTT In) gt Z2 408 v (¥ B & P 842 SR A1 18 4R EA T R

3. SCIGELA
RIXHITH R EBERT IR Tk, SRR
3.1 EFaaBENEEZRNERPENE

X BN U SO IR . SEERIR R E AN ] 2 BT .
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2) PEHVEUR Rt
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Figure 2. Experimental flow chart
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Figure 3. Separate seal through color channel
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Figure 4. Canny edge detection
4. Canny 14N

3.3. T Hough T MENE R RFALE

AL E 2l Hough A2 ek B EN S0 SR ], PRI .

1) BB FAEE— A A, REL Canny 574 IIL 2 5t L3RS IR T ), JF e D k.

2) WrBA Ty ) A — € B KIERUE R AENELC B, JFHE AB Z RIS, 1R, s E O
P G

3) X bR — R ER EiRRE.

4) G [ ORI AR, RIS AU LA AT AR, S

5) Ll MR RO E XEE, BT RSO R ERLRE, ARE A 5 Fir:

DOI: 10.12677/csa.2022.1212282 2782 THEAURF 5 R


https://doi.org/10.12677/csa.2022.1212282

Figure 5. Hough transformation and draw mask
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Figure 6. Radial lines as voids
6. MIEEPRIVIZ[E12%

-O- MR REH
25-
F: 63
21 2
20 1 1
16
15
154 14
1 1 1
10
6|
5
0 0 0 0 O

o+ L . -~ - 1 -
0 14 28 42 56 70 84 98 112126140154168 182196210224 238252 266280294308322 336 350

Figure 7. Line chart of statistical radial pixels
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Figure 8. Flow chart of finding offset starting point
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Figure 9. Image after straightening
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Figure 10. Text content after recognition
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Figure 11. ldentification result error analysis histogram
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Table 1. Comparison of test results
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