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Abstract

Accounting accounts and bills are the fundamental basis of financial affairs, so its accuracy and
clarity is very important, and even involves legal issues. Handwriting caused by difficult to recog-
nize the bill, defaced bills and other situations often occur. Therefore, how to accurately identify
the fuzzy accounting accounts, bills in the number of an enterprise can not be ignored, it is also an
audit and law enforcement departments of a subject. The need to identify intentional defacement
of accounting accounts and notes is also a fundamental skill of auditing and law enforcement de-
partments. In this paper, the principle, procedure and algorithm of number recognition based on
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Hopfield neural network theory are given, and the detailed operation program is also given, it can
provide support and early warning for enterprises and relevant government departments to the
accuracy of financial data in theory and practice.
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SRR BRI, RHMATIY, SER T T 5 E KR, RO T T
ST . TBRENE . WKIENE, B0 F 5 0E SO LR S, B O TS )
SR, XETEPLA P SRR X S BRSO AL [ BRI OGS I 55 B B
FHE AESCAERLN T [ R 5 % ROF B AEIE, XS IE 585 K SE— B T ST B EZEE, [
I AR B TE T B B 1 1A T T M A 7 3 AR

SxiHIK B &S5 51T R AL IR AN R 28 AN [ e S e Br T 45 15 00, O 2 11 2% B 3h 8284k e L 4%
AEIE SRR . 1Z2RK H, W= 2Rl fmidiss, WBlEH, didis; Hidlkdh &k s8R 17k B
BR 4T B 12 BRI R B0 2 W LT, 20 B 122 25 1) R0 PSR 5 R0 i)

RO K7 R0 1) 5 EERL 2 5. 1fi Hopfield #HE2 48 RN & ¥ B 8 NS AZ I 4E £, BITRA
OB RS R T B s B A iR ) S5 & R U0 Rl /1] [2]. Hopfield #1128 X 45 A B EUR AE S A 2.
gy, RUE DTN Z ARG, &R 2 0 B E NG, MR ITE A ui AR, RIS
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s, WESERE, TRMECRE S REARBIAEL . e RREEr, XA RS H LR
BT330S 85 IR Z [ ok, SefIMsEnr, ERIEHELS W . Hopfield AN —JF R4 HT
e N TAMEME ML, FOEREREUR R BO Bk EL, MA T A, AE AR B ECI, H{o, 1}
BE (-1, 1. R, FrSss RATSBUE 1 A0 538 1 Ai—1, ‘e MR RME oAb T TR AR S 1%
o BAMEICHATEUE 1 81, SIEAPEICHTZ HISMBREN K T K ARG A, 2 o
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TEHE ARG, 28 B S (TP R ), iR 2R 4R RS2 T e S50 ) E AR R AN
SEARAE AN . T 5 R A LA R B A2 . Vo0 R S Ut B, T, T HERR R S
BRI 1K B SR B T W 553011 — AN 5 BB AL i) [4] [5], [RIE R o v T S PaER e —
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(A2 IR 2% ] Hofa e 5563, 155 7 3T Hopfield #12 MZ% FRIE[8] [9] [10]HIE 7R 3 . B3R K%
B, AW T MRS EART, WA AP IR AR BRI A S B b X I 45 A R PSR A SRR
F i,
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D) SRR T2 ey, Afgsgse s 1, b g Az, B

()= (w0 +5,-0,

y(t+1)=y,(t),i# )

2) JRERIE: fEAE—IZL BT AL oIS #8230 1

5, (r+1)=f[§wyyi<z)+xj —ejj;

j=12n

Horb 6 0% | MHATTHIRAE . RS N EE R N ICAZAE SRR ECR Hopfield 122 28457,
Hoae SR e R RO PR R R 2y, JF H 20X SR S A0 B e A R e IR A 5, e
A REFFHHRECR -

AT DU R B HBEADLX 10 NThrfp ey, BT #S BOERERTE A, A8 1 R i
N1, BT A -1 A A T PR B R AR P B NI, 2% ) L S B AT
BB HARFERE, I 58 OECF BRI 55 BIIndERf g 1, 3 AR 700N

FERE P e 1A 3 ARES 43 il 2

array _one=

[-1-1-1 1 1 1-1-1-1; -1-1-1 1 1 1

-1-1-1 1 1 1-1-1-1; -1-1-1 1 1 1-1-

-1-1-1 1 1 1-1-1-1; -1-1-1 1 1 1-1

array three=

(111 1111-1-111111T1T1 -1 -1-1-1-1-1-1 1 1 -1;

-1 -1 -1 -1-1-111-1 -1 1111111 -1 -1-1-1-1-1-1 1 1 -I;

-1-1-1-1-1-1 11 -1;, -1t 11111 11-, -1 1111111 -1f

FoA B 7 AR R S AR AT AR ALLZS H

RS TP A BT R R 45 DL AR HE R R Sl k2R 1A, B AR R 2, IR HAR
A 5 W Y 00 8 2 e P VR TR ATLIR 75 925 o 43 32 811 M 75 P AR B i A\ 2 813 47 1) Hopfield 22 f 25
N TH M Matlab #1258 4 T. B4 % B Newhop()pR £UH T A8 Z M 4%, Hdr .

net=newhop(B)

A EFBEB & —ANFEFE, net AR 2% o HIBOE R HOR I satlins( ), 47 E Sim( )& #H T
RGREI R, Hardh

[Y, Af, E, perf]=sim(net, P, Ai, B)

[Y, Af, E, perf]=sim(net, {R BN}, Ai, B)

A EFBEP, R ACHIAE, Y SR, N g5 g e A1 .

ARSCHE T ARG BT RAA R T 1 A0 3 QLA BT h B 2580, B EA 1S RO PR A A B:

%% UIZFEAR,

B=[array_one, array_three];

%% BB HL Hopfield #1482 4%
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net=newhop(B)

XN NS IME R SO S, IR BB T A 1 H . B, 20 N T sUsE fEey
1 ANy 3 TR AR R AR A

% % A

noisy_array_one=

-1-1-1 v 1 1-1-1-1;-1-1-1 1 1 1-1-1-I;-1-1-1 1 1 1-1-1-1;-11-1 1
1 1-1-1-1,-1-1-1t -1 1 1-1-1-1;-1-1-1 1 1 1-1-1-1;-1-1-1 1 1 1-1-1-1;
-1-1-1 -1 1 1-1-1-1;-1-1-1 1 1 1 1-1-1];

noisy_array_three=

(11 111111-1,-11111111-1-1-1-1-1-11 11 -1;-1
-1-1-1-1-1r1 11 --1 1111111 -1;-1-1-1-1 1-1 1 1 -1;-1 1-1 1
-1-1 11 -;-1 11111 11-;3;-1 1111111 -1}

PAEJ7 VR 8RN LA I E . T RE AL P 7 AR 30 mT B A 5 {0 S0 25 Aoy g 7 1)
FFE o X AR I LA VR R R 7 EAE I Ty, T n BERHZ T AT B . RO B T
HAE1H-1, rMBBUeEfT AR H MR K. e s TR s 1A 3 BRI A an

% % BEHLIEE

noisy array one=array one;

noisy array three=array three;

for i=1:100

a=rand;

If a<0.1

noisy_array_one(i)=-array_one;

noisy_array_three(i)=-array_three;

end

End

3. IhEERSS®

A LA b, ER LU T-IEME S B Rt AT #R, R P

% % i H

noisy one={(noisy array one)’};

identify one=sim(net,{9,9},{},noisy_one);

identify one{9}’

noisy three={(noisy array three)’};

identify_three=sim(net,{9,9},{},noisy_three);

identify_three{9}’

T e A B 45 SR AN &L 1 B

K2 Fromse TN 0.1 (BRI 10%00 50y BB sl 1, HAlE s FHREIR, K 2 28 3 47 Bonsiinas
Ry HER ORI, FEE TR, e BB RPERRACRIZETE . AU RRY], JT s
I, X B[ Hopfield #1228 (2% 71k LR IR MEZR L
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standard number 1

noisy number 1
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Figure 1. Determine noise figure
E 1. #ERA
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Figure 2. Random noise figure
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TERESE A RORAME G AR . (H2 il iR IE B, TPl s — @ KRR, 2 H Il
FIFRA R EAME, TARE R ME . T, FRAFINENL S, WA KR ST TR
Mo AU FE S A TIEMSS &, SRS R R R, N SRR, i, sk
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=

noisy humber 3
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=

identify number 3

=l

SRV B TR 4 R UL AT DA B 246 B e 22 19X 2% B L Dy A 5 s 1 )
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