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Multi-model Segmentation and Recognition Algorithm of Courtesy Amount

GU Jun-xia, DING Xiao-qing
( Department of Electronic Engineering , Tsinghua University , Beijing 100084 )

Abstract A multi-model segmentation and recognition algorithm of courtesy amount on Chinese bank checks with the form

lines is presented in this paper. Based on some characteristics of Chinese bank checks,we adopt three models for different

parts of the courtesy amount. The pre-segmentation model deals with the isolated characters. The touching zeros detection

model is designed for the part of touching zeros. The segmentation-based recognition model deals with other touching part in

the courtesy amount. In the third model, we use genetic algorithm to accelerate the searching process. The system is validated

with 1 053 real bank checks. The reject rate is 33. 6% ,and the recognition rate at the amount level can reach 66. 1% . The

experiment results show that the recognition rate of the real bank checks can be improved with this new method.
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Fig. 1 Variable courtesy amounts
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Fig. 2 Recognition system of Chinese bank checks
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Fig. 3 Typical sample of courtesy amount
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Fig. 6 Typical sample of character string of courtesy amount
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Fig. 7 Sketch map of the pre-segmentation

SR W A 0 KB 4 F R OR R O BT,
TR Ny i FH— A 26 1) 7 RS B 57 (STR 3RS ) |
WERZEH B 1 AT EUR S A 24 £ 4% (] e J2
YRS T 2R R AR R
P 50 A5 A 0 BE B A W i RO S 2
“ ¥ £35S (SBR KR ) o

I J5 DR AE W Sy B 1 TS U A 3, 3
HE o ERGE A 0 Rl
3.2.3 #EE 0 MM

WY a2 AT RGP AT K ES
0,7 2 900 MYNZR 32 A ET 0 FEIR 2 i
iR T IRAR 1 60% L ., JFHZES 0 B2
LYo Ry BB AR 25 2 WU i . TR A B
XFFEE O HEAT 8 A A R I AU

NG EFTES 0 MAEON 2 5] 10 RE, A%
Gy RAE M Z R R L E S 0 4G I 25 19 4% 0
JERLO KA BT F 5 8% 2 TR R A& AR T
TG 4 IR e 4% 26 101 46 U0 43 XU T R, Al 8
fim o Horp i 5 A4 o ] RO S A T ER
T B, FUA XA R AR U S L0, A

XAET I O

{/!o) vHY
248 l
WETEER —— V[V

BFF BB s
X U
.
oV

8 WU TR B
Fig. 8 Double characters

XL O A I g 42 I R I 5 B S o S A — T
T AR AR, RO W0 K 28 A~ 2K 25 g%
U ) i A XU R 2 AN 2 R0, i DLk
T Z AR OB 18 Fisher 7328 HEN]

3.2.4 TR B U1 B A% 2 LAV (SBR
FME )

XA IR ok AL BEAE TS O YR 1% 5 43 1
HAHBE ARy, X ER T T EURAEREAS /NG G b e o
FIELBIE 2R T, AN E] 10% o 78— A 3 T3 5
ARG T 8 U Bk b i et AT g ) o) SRR AR
iU 45 SR e B A IS VI A B AR T AR DD 43R
SR FAF HAT T A 0 BRI B TR0 A8 45 e IR
C&MIE 17, H RS A i A2 & il 1, F X
PSS FIROR AR R U0 0 TE 3, PREG SR T 1 i TR
R B A RSk BRI D) 43 R A % S 4y A4y
IR L U S L S 2 (AR LIRS R S T K ()
— NPT HUN o RET AT S R RO N,
REER AL IRAT

(1) MRAESCHR (9 ]/ T7 1 0 i A 7 75 B gk A7 ad
I3, 3 U 53 e 16 s B 1 4852 53 A R4 B 03 A A
B 1 Z AN AL 4G AT 2 I T SRR A A AL
VI3 J5 0% G Sy e B M(M=N) ) .

(2) BRI — A £ 3% 4> i ( main
connected component, MCC) e B DU 2 %
FHE N T AR B K Y % G ) AR R I R AR Y MCC,
oAt A He k9 MCC B34 38 5 5K non-MCC, 3t
H(M-N)4 non-MCC,

(3) 4 non-MCC & ££4) hh A& 73 BL . ¥4 FEIX
non-MCC F T ) MCC fr & 1) & #% & 1% non-MCC
MR e FHs L RIT | 1<is(M-N),

(4) MRIGRH PS5 K45 3] non-MCC 1Y i fE £ A%
SrBC. RBEHS @ 4> non-MCC A7 4 Fh 3 ECIEO0 565 1 Fh
SR TR R T 5 2 Bl IR T 00 4k FAk 220 1
T (T = 1) 55 3 Fh U2 &8 T4 b T AE A7 T 10 F A
(TP +1) ;58 4 FRMESE, IR2XM FH (M- N) A4
non-MCC [ FFF RO UL, e 2 10 4 T Bl A7 4" " Bl
BEE (M - N) B35 8039 K, i LUk T T 38t 4% 5 ik
(genetic algorithm , GA ) e in i 8 R i 2 .

(5) BB —A3RA& N IE 8 > AR — A
FF 1B o 2R g HEAT VU a0 U 45 R e ik

Horb 8% GA I T4 &K non-MCC Fe {73 i
F1RY S B 3 N7 8 PR R PR R T o N R RS TR
O JS R L AR 35 57 5 3 3 AR, FEE AR



700

B 4 DR 2R

B3 %

J(D) =pr+(1-B)g (5)
K, D FIR—Fh non-MCC Y7 ) ,r FomH—1k
AR TRUE I L g e I — AR R LT SE 1 B, B(0 <8
<1) R T
A — A B TR I r B8 SCUnTE

AVA
1 N

(¢,/s;) (6)
N&?

=
A, N FORFAF R KB R X R AT Y
RN E e, RORGE | DR FRFRINEE R 1
ok 55, FRnER § A FRAKHIEME

H— Ak By LT 3 B FE g i SCAnE

=S e
K, w, BoARTFHF ¢, WSEp(w/c,) RRTFHF ¢, 5
JE AR oA, AT B IR AR Y B B A 3

F{-1,0,1,2} /R non-MCC Fj 4 PARZS, W
s D A LE R K| (), dy_ )|, i d, e
{ -1,0,1,2},1<i<(M-N),

XANBEM AT non-MCC A Z 01, X T
non-MCC H B8 0 O, T DL & 48 R AE RO
GA Bk,

3.3 ERmEE&ER

RPN A8 A SRR T S Ak, TR
I FH 33k e 8 L, AR A1 3 12k 00 0 0 SR &85 SR 3k AT IS
AP B L RN A

(1) ¥£55 HAlge i A £ e 1 A5 17F,
n 5 B A A 7 ) R — A e AR

(2) wE M ECEARERE O, R0, WA
— Mg .

TEREA TR SO E PN RGP, NG G AR
AR IE 25 5 RE S 8] 73 U Rla DA 21 8 5K 5
SEAER PN G R

i=

4 LR

I 25 4 I A K 1 S BRI AR AT S B, Hv
YIGRAEALTE 2 900 7 BLREA A 5745 20 724 4,
JHR AR5 3 v I B8 BT 40 B8 AL 0 732 o
MERAE A FE 1 053 4~ K BEREA

KU T IR R R 2 R R B U R R
I3 AN SN AR SO B PR RE . X 3 AR
W 1) 5 LI

Nrejevt

R = X 100%
(7) total
N
R . ="M 100% 8
e = X 100% (8)
NC‘I'IUI'

Rsuhslilutinn = W x 100%

total reject

N, N N N, 51387 3 SRE A B 2
AN AR A 1 A 0 TR 25 1 AR A A B U
IEHf R REAAS B

HREGmMEZE, BN EH RGN
AE S5 HAL SR M L R 1 s, th TR 48—
(9 S RPN MR AR, 3R 1 i s 10 P A& 2R H g —
AN ARKL I 3 AH XS 52 40 45 2R, A R G AR A R H
b, W SR 0 A A 2 R

BL10 2 R, opniion B R o 22 A R 0 AR B
SCHRE3 ], 2 R yiion 12 0. 1% ZEA5 1,6 4> A [H] B 58
(‘Australia, Ireland , Canada, England , USA , France ) f
S PUN AR T 50% , 76 A SCH Y R iaion
£ 0. 1% e A7 i PUN R AE 60% 2 .

11 2 — e AR (Y R IR FEAS . /NS G D) 4y
MR EE 2 T ARMAF S ¥ 7 #0d U 53 3 i
8 5 B R At 15 2 AR AL T R

F1 Az E
Tab.1 Comparison of the performance

Bk Rijeu (%) Rcogniion (%) Reiion (%) TNKEEA BB WIREEA R I
SCRR LT 558 /NG S AUl 7 iR 5 31.0 68.5 0.5 400 JIE
SCRR 21558 /NG S AU S iR 5 0.0 89.3 10.7 84 RS
SCHR (41500 R/NE Gt a i ) 56.2 43.8 0.0 235 o %
SCHRES 15803 - R/NE G A A U1 3.30 95.96 ] % =
SCHR[3 1588k KNG S8l A R ) 42.8 57 0.4 10 957 o [
AR SCEE W /NG G A S YU 0.0 86.5 13.5 1053 oy
RSO RONG G R U 33.6 66. 1 0.4 1053 i




55 4 3] BHEEE NG B2 05 U 5k 701

0.66} b

e 2
o
A O
T T

L .

recognition
I
[=)}
)
L

& 0.62f ]

0.61F ]

0.60[ §

0.59 !

0 005 01 015 02 025 03 035 04

Rsubslilalinu (%)

10 AR AR (il 2
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