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Abstract

Since ancient times, seals have always played an important role in documents with legal effects, so
the identification of seals occupies an important position in the identification of documents. Be-
cause the seal image has the characteristics of rich features and compact characters, direct recog-
nition will affect its accuracy. This paper proposes a method of first identifying the characters in
the seal and identifying the seal through the text label. The method proposed in this article has a
higher recognition rate.
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1. 518

RS, SCHFSERMN AR R Ok 2, H B BUR AR RIRE 2 ) HAR MR R S50H5T,
BYPNHAR A S E BT, BRI N 3 N7 FETF RO RSB T ECHE 1R A R
TIRBES SR

BT RAER RN S A, R RCHE B EE TR . Fan S8 N[1] [2PK PN O HESS SR BN A SE )
(Attributed Stroke Graph, ASG) HVA[3[IEAT B R A . TIRH[A]HE H T —Fhdedt 19N TR % (Artificial
Bee Colony, ABC) [5]. Ueda H1 Matsuo [6]4 EN & (1) Ja #8142 R RFAE A & 31— 2, ) FH SR mE Va4 T 0 ) B
TR CTHRECHER BN TR %, BRI B AT . B A A K E 52 3T T 7. Chao Ren
N7 X AT AT TOESE, BB B IOCC S, X SCERATHRIE, FEBNSCF IR & 4t (Optical
Character Recognition, OCR) [8]:3E47 1M1, i S il i Z H I Bl 5 F Al . Haruki R [9]%% A\ FH = 4k K%
PR YEEN B ERE, BRI T 5 B S RO 4 SR AR R . SRR S I IR B T R, KRR
KB R 2% 5] N BB FE IR AR, LR T — R - iK% N [10148 H 7 —F2E T Krawtchouk-
RBF (iR 5L, @ B BLED 25 & A (19 Krawtchouk R [11] 378N 4% 1) 5 R B0k 42 (9 4% (Radial Basis
Function, RBF) [12]91, XTEIZEEAT /2050, HERRATIA 90%. FTLLEH, ENEEiR BRI A, B
BT BRI A EE B, DR A S SO A B R S

2. REBAVFFXE

BN 2 A R A X R S B E v (R A Rl R B AN B B P (AR R . T IR AR A XA 2 i B
SRS, — BN ED A S X2 B AT O DR AR SORT B AR B A R AT X

2.1, mINIMEFET

TEREEE T, BEINK TG E RN, BT IH— A2 5, B e & /MR S
—o DAL, ASCE RN E R NMERE T, A EEONRAENE RN, AR EE A1, fERED
mRNG—

FIIE 0 5 /N S MR T4 ) 1 Tl 2 B ™ AL (Convex Hull) o (AL I 5E ON: #E— NS B 2518 Vv
i, WTAEES X B8 X PITAENERE S BN X BN A[13]. f R LS Graham kT
T8, Graham A MERAIE IR

IRAEEEAS RUAAAR, KA AR /N ) SUBCE AR BR [ s AL, g A AL BR PR B Ak AR, PRI AR
TRAE AT A ALAR A XS AL AN, a1l 1 FoR. 280G B — A sUARBONAR H, IR S5 E— A1
FEXS AL B BT FIWT, 4807 S0 T E— A MR, AT SR R R B 2, ARE
/NAR, AR FETE .
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Figure 1. Convex hull graph
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N HARMEER S AT R
4) MRy B, R Ry R R R RN AT S, T RARI T
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Hor, 1B ENE B, 1 (xy) A EDEGR A, W1(x,y)EA 1, BUAMEO0. ss(R) RS

TR B ERR S

5) I ss(R))EHBEAT I, HRTHME T, ENMERFAR, FPO0ER; EHNTHE T, R
N G ER RSB A BOAHE, S50 R, 13 BIUHE N 57 213 R E AR ME Ree A SCHRIE 22 TS
%, KEEBN 5, BE] 7B HRBRSCR

6) MEPREEG, THEGPEMER SRR R E d

d\/XXO YYO

HdAT R, BREAL; Hd KT RN, BREZATRERE.
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(x,y)=1(xy) d<R
I(x,y)=0 d>R,
Horr, 1 RIEAEIIEN = IR, 11 ABRIGHE S 45 R
2.3. BrYPEHRE
BN E bR & — RS BN R RATER, BRI A SO k4T 1 LBt . REREDE PRSI TES
1.2 5 EBRIIAE I 77— B0 AU A R AR 1 (AR & 5 F R A 2 B, MR O AT &,
A—BAHBBERANEA LS, FIEHER, BHEREEANBERRRERNEREER.
3. KRB AR E AR
I3 IKUE B — P T R TR 2522 0 B 7V [14] « FL AL AR AR RN — 28 BRI 1) A AL Pl 559 e — 4 1 311
MR AR, IR FEAE KA RO SR 34 (0 LU, 2B /N R o) R AR AR Attt PR b K A M R
i, DA, BEAE UG K B O/ AR A, T LB 9 AN R AR SR [15] . W& 2, 4a UK
Hy B NRAR, BEE AR EN, FEPI N BUKBAHIEAL 2 TR L7 K I o

A
bR ki
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Figure 2. Schematic diagram of watershed algorithm
2. PKIRBEEREE
S KIS B R BEEIR L (x,y) FIBREEEME N o (x,y) » BEIE MR 536 K B/ T n
R AR E N
T[n]= {(s,t)|g(s,t) < n}
F55 min A1 max Rox g (x,y) FARBERIAERKIE S/ME, BEERME n A min+1 2 max+1 AW
K fEn B RER, KERNT n R SES C, (M) BRN:
C, (Mi):C(Mi)mT[n]
Horfr, C(M, ) R X ME A M, FTEBUK 2 AT A A
AEME S n i, P BUK R b B R o (K946 Cn] e

cinl-Uc, (M)

76 n HOMEERE, HE4C, (M) FIT [n] RHEEA A RIR, S n REFRSHK, b
C[n-1] & C[n] f—AF4E. C[n] £T[n] 74, Hik, C[n-1]. C[n] AT [n]MXFuTF:
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C[n-1]<=C[n]<=T[n]

M BT H C[n-1] AT [n] — T4,

FAROKES, FeATYIIAEM, 4 C[min+1] =T [min+1], 4B n AWK, BRI T Z T
TEOLAINT, 2T [n] HEBXIEAN Q, T AR & q e Q[n] A =Fhii i

1) gNCn-1] WL,

2) qNC[n-1]&E T C[n-1] hiy— il s & .

3) aNC[n-1] @& T C[n-1] h&Eb—A @5 .

24 LA R L) HH AT LABRIRCE 73 7K 1) 73 1126 o

4. BB AER K EHIHIE X
AR A IR B2 AE H ARSI 5 TS FH V2 ol 2 95 i 20 /K UG SR BB A It 245, FF A Asr il
REE L, 5 ARAIIAE 2 B2 R IATIIHE, A AR A AT XS L P A B2, ald i R B AR v LA
B TURRMAEZEAT AN T RRAR T AR A | S5 (1 S I A2«
[si 1U(M,B) <N,
' ]o, 1,U(M,B)=N,

B, S ONIUHERI BAG R, M AR AT EAE i UAE, B ARERE | NMUHE, 1,U(M,B)IEM
B A, N NEERMERE. AR 1,U (M, B) /DT HEATBCE K BME N, , IBATUHE B K EAFEAAL,
528 S AR 1,U (M, B)) KT &S T IR RTBOE I BIME N, » AR A B2 R B IO ME B, BLAE I E
N0, MTTSEHL 7 HIHAAE B, (I ER. 1B 3 JyARMR B ] A HT A BORXT L o b AR ) 52
F1U (M, B,) ATELH A R
U~ area(b, Nb,)
°7 area(b uUb,)

Horpr, area(b, nb, ) RaRPIMGIIAE b 5 b, Z A HIZZEE TR, area(b, Ub, ) FasPI MG IIAE by 5 b, 2 [A]F)
M.

Figure 3. Comparison of the effect of non-maximum suppression algorithm before and after processing

Bl 3. AR AIEMFIE AL IR AT SR RIS LB

PG AR BN FI Sk rp, R RENE RBRTCARAIIAE, (EXS T30 7R U, W SR 5 R R B R B
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Figure 4. Text segmentation diagram when the threshold is large

B 4. FEBRARIFESEIE

Figure 5. Text segmentation diagram when the threshold is small
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Figure 6. Improved text segmentation diagram
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Figure 7. Seal image after removing interference information
B 7. EBRFHREREHENER K
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WHESTF U ERPAR I EIER, IR IR RS, $85m 0w XK, W] DA R84 o 2 7y
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Figure 8. The effect diagram after using the expansion algorithm and the watershed algorithm to detect
& 8. B BKE AR S 7KIR B AWM R HISIRE
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Figure 9. Rectangular detection frame
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Figure 10. Improved nms rendering
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Figure 11. Original image detection result
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Figure 12. The result of the recognition of the true seal
12. EENERIRAILZERE

Figure 13. Recognition result of fake seal
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