F 41 £ 5% 8 BoH K FF R aRFFR 2019 48 A
Vol. 41 No. 8 Journal of Southwest University (Natural Science Edition) Aug. 2019

DOI: 10. 13718/j. cnki. xdzk. 2019. 08. 020

ETLREXRAEANERTIREBEGS S

v,  FHM, mERT, X O, §esl

1. FERIETE RS WAL SR 22 BE, K 1013315 2. MR T AT R IR S TR AR DL, TK 4013315
3. B WA B AMET Bl FHK 400121

HE: BUoREONEATAREELS AL LFT, 2dMNEARLARNEEL A, ATHLFZT T, o
FRBECEIIBABRRAGEZN I, ALBAIX3 D FTHGFEZMNE, EIHVRLEELRBOLES
LFENMBEAFT LR, RBRALHBEEMEPL A HBHFHAME, RET—HEATFTOREXRFXNNWAE
B3 %k, FAATARAS LR ECLR A AER 53, RIS IR EE LR BBRGHE. 4 x5 5
GRFHINLE, BRADLIFER, RETABABR TS EELAWIN AT RTEBINL S BH D L3RRk E
KA EREATATEHRAREAHANGFELEBWERABAN R, HAZRERIT: AE B WL T X HE 5 4
Hr5BrAKkEsPTRAAELEELS, 23R ELE LR B ALY EY> FBILE 3.24%, B0 R EH E
Y, HiER K.

X # W MTAREX; AERBE; Bigsd

FESES: TP391. 41 XHFRAERD: A XEHS: 1673 -9868(2019)08 -0141 - 10

TERFAN, DL AL PO (O, AT 0 L RGO P IR S MY R RS S, N TR
ST AT SR b o B O (@ f KBGO BB AR SO LR R 2, 1 B ir 2 5 T E 4
B RRAE IR L I | A B A o R R k. R AR R — SRR R I A B
Sziranyi T %42 T —Fh 45 & PG A AR DU 2 B RIS IR B SR B AL 70 19 1 B, 90 b Jk PR 4 4 0 K
REAF . Hou B4 Xt UG EA TRRAE (19 53 A 2R JH 228 AR IR ST R IR R HE 45 2R 2 . Despotovic 1
SEUEER I T A R FOM ik, 8 SR SRR AE 1 3 1) 4 84 00 AR LV R SR s A, 4R T
SR AR, (R SR AE T A A 17 5t b 20 R USSR B ROR A

1 MIEERAEXH BEFEEE
1.1 HEZBE

XFHFAN SR PR T F 46 i 58 €5 b 3 AR O RMR oA TERTTEE LXK, 3 4 J& 34 £ 102 5 #EATE (A =5
() B AE b, (R D R s S0 KRR H 8 Ealg K9 T3 s BB 285, HAKSTF
A —FhbR e A L AR BE LS 50 A B9 Y] HE S K (Chebyshev) N%E0, 3015 H BUHER % BE 19 FLAb 3

P{|H—p|=e} <o’/ (D
< Je'/(1—P) (2

O R B, 2018-09-01
HEAWAH. BEARREESIHE (11671062) ; BT HH & 0L 2R HORBEZE R B (KJ1751484, KJ1500321) 5 # PC i F 5% AL
WFAIH 5 B (CYS17185).
EZ G BHEA969 -, B, W+, #82, EENFITEHIGE . PLER S Bl TR % 05 i 58,



2 B HRXFFROARHFR http://xbbjb. swu. edu. cn %41 A&

Woe (FH, R4S H SR ER AT
Hy=(p—¢e, p+e) (3
Hob s H BUER BRI 0, J7 220 o s BER(EN P

(2) RiaEE (by EtIEEE
5.0X104 1 50X 1041
45%10* — L& 45%10* — EE
4.0X10 4.0X10* — i
g 3:5X10¢ & 3510t
& 3.0X10% < 3.0X10
ﬁzmw ﬁzmw
g 2.0X10° & 2.0X10¢
1.5X 10 1.5X 10
1.0X 10 1.0X 10
0.5X 10 0.5X 104
A . A 4 0 A A N A PO
0.1 02 03 04 05 06 0.7 08 09 1.0 0.1 02 03 04 05 06 0.7 08 09 1.0
H$8 H &
(c) EIbMH HEEFHE d) RE aphH HEEHE

B1 BERHMEHZESHT
1.2 YILERFAERX H BESEEE
MOTHE S RAAE ARG+ H A B, 75 2858 0 1 XK R EEAR. 18 T AR OS @ 1 [R5
A SEHA S E ME . L T ALGE R B b0 X, A R B8 A T AR L DU £ 23 F R I TR 1R
HEL L
HZx1 ETUREXRFASAH HEMNEELSEER

1. RGB 2+ [ SR W 1 + e 1E1%
2. WAL EE RS P AT M.
Stepl: ¥ RGB BG40 HSI B H S5 {5 56 B
Step2: H BB A0 BT X B REDLIMEL 5 A~k 7 4~ M XM FBE, Geit @A TR R E,; MER¥IHE
s KA/ B s TR AR TR 2T TR WIE « MR 6.
W3 Step3: AR IR e FFEELEBRSH H BHE: (p—e, pte.
Stepd: A5 H BUERFER/NFMN (HRFEA, 2FITED 0;
Step5: fE ¥l I H S (EMFER 20 ER . WA H S8 0 BE s 5 7 & T R 7E H BIH (p—e, pte)
P, DK AR A KRB R R 1
i ZAHHBE A

TE: H BB SE P rpoc B KB AL 5 sl 7 A~ MXM T W, TR ARG TREALT H BB A X 7 R e 25
o+ X




% 84 Ta%, F. ATWRTRARFANEELHERE L4 3

1.3 HEHH

Bk 1 RAE H OB PO T X SR BEHLR R 5 N7 A MOXM PR . SR 31 R R R /N 1Y
T B, A FBER 2o E A REAR M T 8 E - R IX H SUE M Se T 40 i . i/ T 4 88 % 5 i 4%
+ X AR H OB B R G A AR AR A AN T RS e R T BIE . RIS UE 2 o MR . (AN SRR
EGEMAR PO P=95%), RAREO L XEEBRS POOSY)O i £, 1—POGY) AR, AR
A B R

2 BENH BESBEE

2.1 HIENH BENEERR

MRAEEE 1 Bl , N RREMEGIRE P s3I R0R. 78 3G H BUE b s B e
CTE X 10 28 8, 4 X B R DO BEHL (AT F SO 5 3% 7 > M XM FFE(M R 3 BIEE0 . 5016 1918 5 K f &
N FRE, ITREFRFHERSWTRNIME . H 3X3/NFHERES R M XM X5, iHE /A 3X3 /)
FIEMXTTF o HbrHEE o, FHEKTES AWK o, WMo, <or M 0K HM o, >0, M 125, N

S o 5. <on (4)
m i
1 k
u]::ZfEZG; 6; > o7 (5)
Go Z(U _,Uo 0, go"r (6)
2 1 2
m:z§km—m> 6, >0 <)
i=0
BCV =w, X(u, —u)* +w, X(u;, —u)’ =w, X w, XCu, —uy)’ (8)
ICV =w, X0, +w, Xo} 9)
/\’:F"
. m _k
wo_k+m ul_/e+m
K, m BE O RBFEDE, £ N 1R THEE
JE VA ) i R

max BCV/ICV
seteoo . <<or <o,
SRAFFEIY (L0 FRAFHRMEZE 0. B+ KINEMGR 4l LRI EE P Ky
P =N /N an
H, Ny & 3X3 B/NTFREBEL Nt o, <oy /NFEEAELL
2.2 PIEXRAEXBEEN H HESBES®
MRAE 2.1 WAL B ESGE R 1, RN TS RAER AE N H B E %610 # 5%
M 2 P,
2.3 HEN H @ENEEEDH
SR 2 MR ERARAE . F 3 SR U KA 43 ) BGOSR RER I B P AR 1K
WM EGEMR P BFA . M, 5k 2 s hin 1 a7 ROR A U8 A5 R 0 i e) 46 5.

(10)



4 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 41 %

HiZ2 BEFULRESXAEXBELZ H BENEELSBESE

1. RGB %@+ HRW O LHEEL
2. FIURALFBE RN MM R 3 AR50,

Stepl: ¥ RGB EIMGH:AL 2 HSI By H 8l {8 56 B
Step2: H 1 (B 40 [ vt BT X S BEHLIHE 5 A8 7 4~ M XM TR, SEit8A4 FREJCE MM %514
RN F 0 HER A FHEETTENE L.
Step3: FERIARM M XM FHEH, H 3X3 /NFBECREE) P HA MXM TR, R4 3X3 /NFBE
AHXT T e BFRHEZE o,
AEBE Stepd: B AR QOB FHoR# oy,
Step5: A2 QDA 20 4 4 3 ER X 38 P - 5 A BE SR P
Step6: AR HE o5 HEEELEGHE H BE: (1—e, pte).
Step7: A MY H WU FER/MARN B (G5 A, 23 I0E 8 0.
Step8: FEIFIE T H AR MR @3B0 %, QSR H S (E A6 IR D7 AL B 0 e #EAE H BIE (p—es p -t
. R AR A N B CE 1.

A

o TR A
W H OB S B b B R BE AL IR 5 A8 7 A M XM FBE, TR 40 S T M0 T H O3 (8 50 WX 7 AR 10 45
{0+ X I .

3 HEIEGNELIE

BPHh SRS T A8 A0 5 0 - BRI R ISR MDY RS 2 B BRBA 52, Ot BB 5% A 4 8 v A% 2%
X E A H B SR T Tl R KIS e H B B A IS AR H e iR Z e, A
T IEXSAE H BB AME R IE R 25 1 F5 BEE— 20 G R IR AR R A (PO s R 58, DL IOE 3 Y +
HE X S AR
3.1 FIRIMIZEERESR(R)

AT 3X3 TAETHERY 8 AFIR (A 4N 1, AL o) WIS G HORITTEN 1, B8 G,
O 8 AR A FE DR, RIS Gy ) FRIRTEM I B A0 BT — i g i A0SR Py i G, jHOMIITEN 0, G
J)EIERAL BN — i Py g, W R AR E R Py SRR 1,2 AR R A O RE R, R R
BRI T — DRI (A A 0 PR, FRIRBE A K S XKL S TR IR A KA B,
1,2 AR TAHAERE A PO SR AR 0 BIETE . BE A 0 ARICHERE B, KR A OB XL TR
P DB BE B B9 AR AL, ARG N RE Bt sl i R E AR K. R 1 X A4 0, s igied: Kl 2
A DI R R AT Y T DR R R Y R e A KB R I 3 .

B3 £etXEEGNEREKEE
o R 1.2 3R A (85 A
2. PIERALA 0 PRICHE M B(CH ZAE5EF A K/AMAFD ; (=1.
Stepl: MG (=1+2; T (ERFEA WPOBU X TR, 54810 X MEFESE; HIERE>, ¥
M AEHEBE A O O 9 1L FBREE DB BR IS FE B 1) X N A6
Step2: & {7 88 JE ks Iy N ARICHE BE B Y PO AL
Step3: X HRIC A FE B S 1Hif i I A7 {8 2E 17 F1 B .
fib 7 M0 DL E R 0, BkEE F) PR Stepd;
D ALE S 1, W B B A v Y D % A 8 AR IR (H . B AR L BE B 5% 8 4
BN N A %) JG R A
Stepd: FIWiXFARICAERE B 19 1258 8 D7 A 75 58 A% -
AR GE R HIWE B 71, Al 1 S DA s Bk B IR Step3. F Ji o8 . Ak B R4 R
Wi (AR ICHE B

A




% 8 S, F AT EARFANLELHER LS 5

3.2 TiEER
B0+ KPR A B & —NES2 R 0 S X, SE—-RRELREE L.
LA AT ST R AL IR R S S BT R AKX T .
Con(i, j)=B,.,G, j) DE,, (12)
H, Byoy Gy R TAEMRE B R LIS G ) 08 3X3 T, E,.. b 3X 3 B 807 4 4.
S840, DXl Y 23 R SR R0A ARk 4 R
B4 EF47ABRARINZEIRENSRETE®

n L ZfHAFE B;

A 2. WAL A 1R C (55 TEME B R/ANMTRD ; ZS8EE HS SIS S M SSHERIT IR Si4E).
Stepl: JEHE R “{HMME B, WHE BG, HILEMEN 1; HARADHE BG, jH)RPL 3X3 TS 3X3
41 BIRIER,; WRBGFREARSET 9, MPKAEM C MRIMCG, HITEME 2; BB (H4EM B 343K H
RENIE.

e Step2: 1A “{HMM B 5 C WAL, 76T C.

Step3: WAL C FOUR R BILT 4 J7 /30 5 ol 58 b IO 2 IR SR S Sk AT AR B HB A C
TR R, B3 HS 46 M (K C.

Stepd: fEAEME C 1, X HS AT EA RX M HITEE 1.

Step5: HHE C FEN 2 IR E 1.

LT “HEEE C

FeF 4 Jr ) i B S A A X 2SR B T RE R AR 5 TR,
%5 ET470RAHANEBEIREBNERERFE:R

i A 1. JkE C;
2. A HSCEREE) M SSH R GE.
Stepl: WHEFE C 22 B & . WASIA R, WRMEFE C MY EICE CG, pETF o0, KA. T, £, b
ABOCRMEMET 2, HCG, DAWELE SS EEH, LRKMAWME—AWL, MEREME C T —i;
O, K HS R S8 Bas s BOLE G, HDANEALS HS M SS; H¥ H S R Y & 5 point.
Step2: WARMUFIE R point Y47, T, £, EAPBMUATHRITRET 0, HHAMAEG, HAELESTE HS £
Ay BERT point MRMHMRICEMNE G, DA, F. &, BABBOCERMHEA —MA%T 2, AR
e PEFR, AT point BT — B8 K.
B, G, HBEA HS 4, 75 H R YT R & point, WA7EFH point I &K ;
HE T4 R 5¢ point 4.
Step3: FEF M C T, BN HS FEH B — SR Ry p) s TRk, p WA, T A AR,
BCG, p) RIS RABIRAYME N 0, IR, p)% point, IR IA] Step2;
B, GRBFIE R, TGk, p BB R, RGN HS G —AH 8, AT TR R
HE HS EA41 2748 R %M.
. 1. ik C

2. B4 HSZ S

3.3 ENTEXEESG
A 4 AR TAHAERE ¢ 5 RGB 24 1 15 2k Wy 0 4 358 J5 4G B 4% 5t R, L+ 1R
X 35k 14

4 MEXRERESH

4.1 ZHERHERHRE
R B DG T M D5 AR MECDB50/ T 796-2017 B PR A3 or 5 A0HS ) . 76 F DT BE L DR B2 50 A (19 2238 (4 J&



6 B HRXFFROARHFR http://xbbjb. swu. edu. cn %41 A&

34 RO L EA RS R, PR ZEEPA AR IREE T RS BEZ 0~20 em AR AL,
B HTOHOR 9 OO 1) [ SR W7 1 R GO 4 BB 5 R BR M PR 4748 60 AR B AR R i) 102 5k, 1E R
S R FEA.
4.2 HEXKEIHRE

1 Intel(R) Core(TMDi5 3370U CPU, 1. 70GHz, WA¥ 8GB ) PC ¥l |-, Windows 7 &R, VC++
2015 5 OpenCV3. 4 38T #E47 05 B 521
4.3 DEAXRER

BEHLAMEL 4 5K 56+ REM— A L8 ER, it 20 MR RG], 2FEE TR M0 4 )8
34 EFE L 4 IR T A0 UK B A5 B RO C 408 4 B0 | R (o 8 R R SR C
WL ARSI 1,2 SEAT X E AR B R 5 SR, PR SCHA 3.4 EAT IR AL EE, X 20 416 R
PR IEAT 07 B 925, BRAS B SEER 25 AO2 ALY 820 245 R 40 B,
4.3.1 HpEEEREBKLER

Fe g AR AT E L SRR R 2 R

AN EER

(©) ik [22] IS BLER




% 8

-

(& AXEZ 4T HEAER

4

by XEEARAE (AL PS 43E])
K WHpan it d ol 3 28 DI HRAEX H BHAHAIESE P=0.95; HBW YT RAER H BIESHF5 0 K/NH 3X3.
2 NELER(F1SAHAZHER)
L2 EERRFELER
S R Y 3 BIROR K AR B a3 1 s .
F1 SEBRRBELE

4.3

RS Err/% FPR/% FNR/% SR FERT /s FEHS 7 22 /s
SCHk[21 )88 64. 81 60. 25 1.53 5.61 8. 97E-03
SCkl 2253k 47.55 44. 38 1. 63 5. 79 1. 75E-05
P I {43 0 3 15. 84 20. 60 17.15 0.12 1. 10E-04
SRR N AE 7 K= RN 13. 64 19. 86 15.93 0.27 7. 53E-04

Wi Err=(N,—N,)/N,x100%", FPR=(N, —N,NN,)/N, X100%"", FNR=(N,—N,N,)/N, xX100%",
Horb, N, SR IR G4y B0 45 B0 5 A5 B0 1 3R A w AL, N, AR AR LI AL N b N, MR IR AE RS 4 13t
BEL0 WIGETT SR s FIHS 15 415050 MR AT H 56 52 50 1Y S0 36 45 5.

4.3.3 pEBEAELEHIELER
BEIA SCIRE 3,4 XA SCAR 1L 1,2 W) 23 HI 45 R 04T 5 Ab B, Ak BRASOCR J2 i} [B) AR 85 4Nk 2 o
F2 HIABRRERRKEEIEHE

IR R BN BR G 0+ X 2 R 7 R YFERT/ FERT 22/
b AS ]
AR R BRI A Err/%  FPR/% FNR/% Err/%  FPR/Y% FNR/% s s
VI PN R RS 12. 44 7.94 11.75 22. 60 1. 67 13.99 5.02 1. 02E-02
ERrA7I N N [ RS 8. 60 14.79 3. 38 3. 24 3.53 3. 65 1.70 7. 16 E-03

TE B R TR A A 50 B 1 St X IR ST A 2 A5 CHO 28 0+ X8 s ) BT 78 B A e R AE 5 07 B SR T AR 10 IR S TS5 R
FASE 15 415250 MR BEATAH OC S2 30 10 230 45 31 5 AR SCHE 3D S R B 43 315 20O Y B S HE % P 2 0. 95.
4.4 ZBERSW

FERAE R R . SCHRLE21 i 2 T S8 B0 FE AR B AR C Y08 43510 583 R0 SCHR (22 e fin A€, 97 0 i B8 1)
BOH) C (B R AN BE A R0 1B 0 52 2% B SR BRBE T #1148 19 28 6+ KR (&L 2b R 200, 3R 1 25 R R e



8 B HRXFFROARHFR http://xbbjb. swu. edu. cn F 41 K

(47 B335 50 B3 CErr) 43 IR 3 64. 81 %6 A 47. 55 %, ASCHME 1 AL 2 #RREA R 43 #1286 1 % (A
2d FIE 20>, SR 1 RS RIORE B2 B RIS BAEMER P AsZmm, S0k 2 BESC BN B N A, o Y 2
4 EEMR I e R, 3£ 1 85 R BoR BN R E1 3R (Err) 43 5 15. 84 %6 F1 13. 64 %, Sk 2 94
FORGRE T . Bk 1 MR A EIRERS S 0,12 s, BEEE 2 BSF X A BIRERS O 0. 27 s(3R D). Bk 2 AR
Ko RPIEAER L 1 A ah bR gl Sy ORI RL SR A 1 E N B S AR P GRS A N 43 ED S ik
AR, IR TSk R AR RS, H TR 1R 2 R R IR, W0 2 R 0 5 A 3 [ 48
WA ), FCF 25 5 A B ) ) 46 B 43 S0 5. 02 s il 4. 70 (38 2) . BIAEHE 2 B0 43 #1011 28 6 1 X B IR 0K
BE v W T e A S ] AR

WA 3 Sk E et S R . 2 R ERMR AL S R B R DB L AR SO i B A G b 43 4R B B
i R YRR T SR S A R B bR R, AR SC S N E R B ) L RE A AU
FNPEIU B AR X, (02 B R XU 2SS BOAR S0 s T SE T B R L S g Rk AT
FEIR I T,

RG] MR 2 SR R, AR SO 2 SR 3L BNk 4 A5G BTG B )R D R O 2
0,4 XSG 1R 5 SR BEARE] 3. 2420, Bl @ A B 4 BRI 20 60+ X IEMR . B A 0.

R ™

(b) SEERE
B3 HEeBEEXBEAR

% i

(9]

TEF RSO L EER P o, I 3X3 /N T RE A bR of 22 0 B2, L3RR ME2E R X 1) 0 s SRAR, I
JCR AR E 22 ARG I 85 0 A, GRS @ 1 X b 5 R A SR I BB . A A T DX 70 55 (8 1 Xk 5 2 s
i 1o A ST R R A 5 (0 b DAY S 2 B M AN 2R N T 25 L ARSI AE Y B AE R P, T AR AR 1k 1Y
OrHEIBAE . S T R A B 5@ LR IE R S R ST RS Y ER R P A AR B R SRR A
YY) HE T AN A5 2 O D BRI . BE R TR0 20 5 € DX AT R R

2SR AUR W R o MR G 0 R B 0 B 5 DX IS R /D e B R A K A R T 4
7 11 320 RN 5 0 DI 2 T O Bk . R I 5 0 DX PR A5ORS 2 MO T 400 2 RS L



% 84 Ta%, F. ATWRTRARFANEELHERE L4 9

DFESC A R s . FIE DY) S5 R B 2 B 3005 S 0k 3 Mk 4 258, 0 SR IO 1955 & £ X

PR 1R 50 R REAR S 3. 2400, SIS AR RS S0 /0, B3 02 A A0,

SE K

(1] % % T HSIZOBA 455 LR 5% B0 [T wHeRb R 254, 2011, 34(4) . 124-127.

(2] XVEEW, sAHZF. & M, % BTl HENREN DTTEG#EE [J]. PEAYWE2 TREM, 2018,
37(4): 394-403.

(3] #REW, B4kAR. BT RN K HEREENHIFRG S [T]. £l TR, 2015, 31(14) : 202-208.

(4] 3 ¥, 4 2, % 2. HRRAESEENREEGFIRE ] Gl Em B AR, 2016, 41(2):
99-106.

(5] A%, AFMW, RITE, S FET Ut BB 21 246 0 19 /8 22 993 58 (A 43 JI 0k [T]. Al TR% 4R, 2018, 34(10) -
147-152.

(6] XUrmpg, EEE, B B, 5. TR RE M R KA B G F I ks ] Rl TRS M, 2018, 54(15) .
169-175, 184.

(7] FETrme. Boete, th %, 5. BT RFMER Grabeut BRAF#EIT74: [J]. HHEHLT R, 2018, 44(7): 230-236, 243

(8] £ W, 8, JPEE Uk Otsu TS ELM Bl 1 HAR G S MBE AEN 20 % & [T Rk TR, 2018,
34(14): 173-180.

(9] JERL. 5T &R HURAAE R € KR 43 B 073k L], VU I K%M (A AR 0D . 2015, 40(2): 106-110.

[10] SZIRANYI T. SHADAYDEH M. Segmentation of Remote Sensing Images Using Similarity-Measure-Based Fusion-
MRF Model [J]. IEEE Geoscience and Remote Sensing Letters, 2014, 11(9): 1544-1548.

[11] HOU B, YANG C, REN B, et al. Decomposition-Feature-Iterative-Clustering-Based Superpixel Segmentation for Pol-
SAR Image Classification [J]. IEEE Geoscience and Remote Sensing Letters, 2018, 15(8): 1239-1243.

[12] DESPOTOVIC I, VANSTEENKISTE E, PHILIPS W. Spatially Coherent Fuzzy Clustering for Accurate and Noise-Ro-
bust Image Segmentation [ J]. IEEE Signal Processing Letters, 2013, 20(4): 295-298.

[13] YOSHINARI K, MURAHIRA K, HOSHI Y, et al. Color Image Enhancement in Improved HSI Color Space [C] //
2013 International Symposium on Intelligent Signal Processing and Communication Systems, Naha-shi, Japan: IEEE,
2013: 429-434.

[14] ALI H, RADA L, BADSHAH N. Image Segmentation for Intensity Inhomogeneity in Presence of High Noise []].
IEEE Transactions on Image Processing, 2018, 27(8): 3729-3738.

[15] HELL B, KASSUBECK M., BAUSZAT P, et al. An Approach Toward Fast Gradient-Based Image Segmentation [J].
IEEE Transactions on Image Processing, 2015, 24(9): 2633-2645.

[16] WANG M, DONG Z P, CHENG Y F, et al. Optimal Segmentation of High-Resolution Remote Sensing Image by Com-
bining Superpixels with the Minimum Spanning Tree [J]. IEEE Transactions on Geoscience and Remote Sensing. 2018,
56(1) . 228-238.

[17] MICHEL J. YOUSSEFI D, GRIZONNET M. Stable Mean-Shift Algorithm and Its Application to the Segmentation of
Arbitrarily Large Remote Sensing Images []J]. IEEE Transactions on Geoscience and Remote Sensing, 2015, 53(2):
952-964.

(18] E/NF. ZEHIE. 2T AdaBoost BIEHIEER A ShARTE [J]. TURRFZMRARBI MO . 2015, 37(7): 174-180.

[19] E/MAE, B, XNEHE, 5. 5T YL Y b L X B 8 R 238 B0y ik (1], PR Rl Ca R R
Ji), 2018, 40(4): 162-169

[20] TR B EHEAMER. DB50/T 796-2017. K+ 342 5005 [S]. TR TRTEEEARKER, 2017.

[21] BAIX B, LI X X, FUZT, etal. A Fuzzy Clustering Segmentation Method Based on Neighborhood Grayscale Informa-



10 THRFFHOGARBF R http://xbbjb. swu. edu. cn % 41 %

tion for Defining Cucumber Leaf Spot Disease Images [J]. Computers and Electronics in Agriculture, 2017, 136:
157-165.

[22] RAJABY E. AHADI S M, AGHAEINIA H. Robust Color Image Segmentation Using Fuzzy C-Means with Weighted
Hue and Intensity [J]. Digital Signal Processing, 2016, 51: 170-183.

Color Image Segmentation of Purple Soil

Based on Chebyshev Inequality

ZENG Shao-hua'*, LUO Yu-tong'?,
YANG Sheng-ming'*, WANG Shuai’s ZENG Zhuo-hua’

1. College of Computer and Information Science s Chongging Normal University s Chongqing 401331, China ;
2. Chonggqing Center of Engineering Technology Research on Digital Agricultural Service , Chongqging 401331, China ;
3. Chongging Master Station of Agricultural Technology Promotion . Chongging 400121, China

Abstract: The vision images of the types of purple soils picked up in the field with an identification system
based on machine vision inevitably contain the complex background. To avoid background interference,
segmentation extraction of the images of the purple soil area is essential. In this paper, an optimization
model is established by using standard deviation measure of the 3 X3 small subarray, which minimizes the
ratio of inter-class variance to intra-class variance between soil and impurities in the purple soil area. The
optimized confidence probability P and the segment threshold of H domain are obtained, and an adaptive
segmentation algorithm based on the Chebyshev inequality is developed by the optimization model. The al-
gorithm realizes the adaptive segmentation based on the purple soil features in the image and improves the
accuracy of preliminary segmenting of the image of purple soil area. Then, a spiral growth algorithm and a
hole-filling algorithm are proposed to process the raw segmentation result. They remove the isolated
points and small soil block from the background area and fill in the hole in the purple soil area to extract
the image of the purple soil area from the vision image. The simulation results show that the error rate of
the proposed method is reduced to 3. 24 % and the total time spent is less. The proposed adaptive Cheby-
shev threshold segmentation algorithm combined with spiral growth algorithm and cavity filling algorithm
can effectively extract purple soil region image.

Key words: Chebyshev inequality; adaptive threshold; image segmentation
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