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Multi-classification Detection Method of Plant Leaf Disease
Based on Kernel Function SVM

WEI Liran'  YUE Jun' LI Zhenbo® KOU Guangjie' QU Haiping'
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2. College of Information and Electrical Engineering,
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Abstract; The health of plants is directly related to the quality and quantity of agricultural products,
therefore the disease detection of plants is an important research problem in agriculture. A multi-
classification detection method based on kernel function support vector machine (SVM) was proposed for
classification of healthy leaves and diseased leaves, and the detection of four diseases, including
Alternaria alternata, Anthracnose, Bacterial Blight and Cercospora leaf spot. Because the image of
diseased leaf was changeable, firstly, the contrast of diseased part and the healthy part was enhanced by
the preprocessing, making the disease part more obvious. Then, leaf features were segmented and
extracted on “a” and “b” component of the Lab color space. Using K-means clustering method, the
clustering effect was enhanced. Finally, support vector machine (SVM) based on kernel function was
used to identify and detect the four diseases. To improve the detection accuracy, 500 iterations were used
to assess the maximum precision. Considering the influence of the coefficient of cross validation, 40% of
the samples were used as validation data set, 60% were used as the training data set. Radial basis kernel
function was adopted to carry out the training. In this method, traditional two kinds of leaf disease
identification was extended to four kinds, and the experimental results proved the effectiveness of leaf
classification of four kinds of diseases. And the recognition rate of the 4 diseases was the highest, reaching
89.5% , and the lowest was 70% .
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classification
Wk B 2017 -07 17 &R HH. 2017 -11-20

BELETE: H%HRRERES T H (61472172 61673200) Fil 1l 75 4 1 A RE 2% 3£ 4230 [ (ZR2016FM15 . ZR2017MF062)
EZ B A B (1992—) Lo A0 A, 32 58 A= [ 45 40 B A MR 3 VR 00 43 25 B 98, E-mail ;. weiliran0209@ 163. com
BEEE: HIR(1970—) , &, 28, B2 F KB SE 153 R HHE A4 B W 4 AR 4 BF 5% , E-mail: yuejunen@ 126. com



) BTN 45 T R RO 1 LR AL RO B 2 A Uy 1k 167

5l

HEL 6 R R 1 AR W R AR 2R ) R 2R B
T, RARITB A A A AE AL b i B AL, 2 B
MPE S K R ML R R . Joop R 3
i E AR R Tz HG ST R R R
896 41 FRTARRE , I 1400 e 77 ) B 1, 3
WLV 8 5 o B I 2k B A 28T D A 40 o 0 i
A & S rh i, HoAr, X RS
5 11 40 U 2 o 7 o 4% 0 0 B R AR LT, IR B R
FRICR AR H 18 BRI AS 5 T A 25 . X A 3
AR 2 BUA Ak Al 2 JE 1 T 16

Bifi 75 Bk B2 AN Bk 2D Bl BGRB8 Re
S ARSI B Y Y L e T RS AL B Y
FEL ) 8 s 5 R AT R DU 5 0 28, B R A 245 T R
TIE 0 6 it B 2 K, T 4R 25 4 0 0 7

LA, [ A S B R 2 5 e B 80 B B €
TR 45 7 T, N T 28 [ 2 B 2646 T B
6 HEAT R 5 43 26 . MONICA 457 1] i 18] 4% b 71
S AR I 9 KR 2 0%, PN T el 2 0 4% A )
5, A T A B B B A , — AN TR AR C &
GAFRR R R G, 5 — TG A, R
] 1L 4% TN 28000 PR A BUE A 2 . g b 2%
JE 3 AR A ) R, D 6L S B R R A5 . HUSIN
25O S 3o T OB AR I A TR A R AT RS R 6
SRR 490 B (e R B0, 7 9 LS T SO F) SRR
Bko SCHRLT ] ARG R e M B FL 4L T Otsu B B 55
VR K-SRk, A " X Rk 3
JEIF T RIS, DF R T 3T PCA 5 A T4 28 9 2% 14 9
FPEAM RS, WIRCE" 3 i A AME W R
VB R AR, T AT T Tk € - V B
F) 9 R P14 00 o S T O e T G
0 5 B v X R T G B4 . 25l i e
S A TR AR AT AL R B 2, ARG
I A K-means 2555 1 52 U K40 #7, 8 3 — R 1Y
X ORI S2H 75 T IEHR IR B2 LA i s

{E B0 A P R G I B 5 e R A R SR
U S — L 2, o G 3 B — 4 ) R, AR S
P R EALN 2K k. SR A Lab B4
ZEMEL T a b 20 E AL R I 5 BRI, A A4y
B 52 DX T DX, S B R T A B B
SEHR LA Y B TR B0 R A 5 O
UE AR X B S B A 5T IR A T A 2 LR
FOL T I BEAG 4 Bl B VR R0k G2, i X %
I AR SR TS 192 B AT R T, S B 4 Rl
e ONAS R i

il

1 EYHBREERNS S E

TE53 AT 1 B A BF 58 OCR 59 5L Al AR SO )
g A 5 o 2R DT A T et o i e Ay
) I R AT B €5 53 1) B, o RGB B 555 i)
ey 23 18] 3 P40 25 B8 I AR i 19 Lab B0 =5 [, R
TE @ ZERIA WL AN O T A5 n] RLEAT B 0 #r
FLUCR 1 2200 JE MG S 1 L TT 3%, I HORE X e
oz I #) SCRp L 23 26 R AL GE i 2 At A
TR 2V ET A NE S S
L1 mthREWAE

TEAR )M R R (R b, i TR AEE 3
BE A AR N R A 2R TR 22 B R X L EEAN B
Sy e R 0 5 B 20 (Y X EE L Sl
1o 3 P PR R B — i B I L 1 R A AR
X ECRE , Z 5 A% B — A 1 3 N e B AR, PR HACA
G0 P 1) eR B AT DL S B RE X L BE A Y R Bl
S
L2 MASEIRE

R 0 SR M R A B S AR )
3T o ASCEHL Lab B0 (4 =5 (8] #E 47 23 1, A X T
RGB BB, Lab Pl =S M AL & 2 MG RAE L,
U SR XA IR G S R WSS OR R ]
67 510 1 F9 BRE R I S 5% 4 o

Lab Bla=S 0] 3 D SRR O . L KR5E
JERIR /I, A0 3] 100,0 542,100 42 ffsa FoR
@SR — A ARV, - 128 B 127, o
ST - 128 BN AR, Y o ST 127 WFBIE Y
20050 oo i A B O 0 — ARV B R/
- 128 2] 127,24 b 55 F 127 By Hita R fh, 2 b 55
T 128 WU O A B A BB E AR AT DL X 3
AMEJARC T 75 3 . RGB 25 ] F e 3] Lab 23 ] if5 %
A=A E ) XYZ 25 (8 A7 9, X Y. Z m] DLATR
FORBEPLI B . BT LA K RGB AT HE fL pl Lab 45
TSN
X
Y
A

=|0.177 0.812 0.011] G
0.000 0.010 0.990] B
L=116/(Y) -16

X
@ =500 [f(o. 982

(1)

0.490 0.310 0.200”1{

) -rn) | o)

b =200 [f(Y) —f(ﬁ) ]

- (x<0. 008 856)
Sl _{% (x>0.008 856)
A% Lab 23 (6] F 1Y a b 45 AR 361755 BE

7.787x +0. 138



168 A Pl M ¥ 20174
[ 531 o Cij) = 3 li=jI"p(i,)) (4)
3 0B S 1 L2 £ 3 0 5 P 7

% i Y R 1 20 T 0 S0 T v
G BRI E AT 486 0 2 AR fﬂf%ﬁﬁ%@%%%%ﬁ%xiﬁﬁw&m
FHESHORIE U AHER R st
434 TGN 5 RRE 0 75 066 U8 35 R FT BL35L0 o - o
ARFIEESHC 1 H 9 58K F R ) w
S 4 FUIE 9 BB 40 40 TF o RSB R K H4 (i Ri.p = s ()

RET %
IR R ARGE BRI E 0 A H AR K

P
AL kAR B IR 2 ME N e
HARL IR

(1) N T A5 B 3 2 AR — A e 0 1 v s, X R
WA kAR R KL

(2) P A A v 1 B0 00 A0 i B /0N B8 % o )
i 51 5 15 e T 1 v

(3) 40T 7 — 5 2 v i B e 9 29 (B 75 5 L
BRI

(4) PEFF TR (2) ((3), B2 b0 A i A8 1
IR |

(5) 4500, 185 k MR,

B EE T, I H A TR 4 0 IE B B 415 L
— Ay, R JE S B LA
1.3 M A 45ERE

KM B 5 B ZHE AR B4, ik
— YR B A B2, 76 BELIS W 2 i, T
B AR A BE LA 1R B R BB, e LA
T A s W) 2 A ARG 2 2 1) LA G A o AR 1 4
i A

A [ o 2% 14 B P A L S0 11 25 I MEAR K A
37 BRE £ Pt = A DX 38R ) 80 8 59 4 X J8K ) £ B A
B EA BRI 2E S I I v 0B A AIE S
P

SR FH D BE I A A W AR S PR AR . 0 T —
W AR, 15 2 0 K B 2% ol 4 B 1R AT R B 30l 2R, IR
BW—AMR R SRS N i, B 5B & K
RNy j o, XA KT BT AE AR R A A R R AR
NIRBESAE R p,y(i,j) (,j=0,1,-,L-1) %R
R FE A S W Horp L R G 0 K BE 8 1 & ke
SE 5 2% 22 18] 1R 25 ) B

MR ¢ B e A i B ) R, R L T A R AE 2
FOAT AT IO M 2 s 181 1% ok 2 B S0 v R £
7 RERE X ELBE AR SENE S

SRR S D7 22 B TR 7 22, R
Ja R R AG0 T-  E EBE ARR EE  HLeP ot He

A SR B2 O B 3 A R R ST R AR AT B8 Oy 1) L
AR DU S

Mﬁ=ZiZﬁAM) (6)
m, = Z,J’Z,p}(i,j) (7)
an=Z<ww»2;pgw> (8)
of=g<rwnzzp4m> (9)

AE 2 BRI KL
EGij) =Y p (i) (10)
AE S S W (&1 15 i BE o) A ¥ 2] 8 R S0 B AL
éEHJ_EO
[7i) Jo 11 R K
o p(i.j)
i) = ;1+|i—j| (1)

7] B i AR SO R TR A AL i 20, A By
Ao p(i,g) A B KR (i,)) WP MR R
R,

B T 28 A ISR R 2 YRR AR IR 5E
SR M B R £ R R
L4 EFXHAENNSHEER

SEFFEHL(SVM) W LS o g — Ry
W, AT A A I R AR B TR R AR R B
&L, L RE A5 3 R B e R, o T A )
10 A , B A S0 o 222 000 2% o 1 =) 3 e /M TR I
N R S 248 B0 R M B3 360 10 5 2 B

3 3ok o HE S ) LR BR R L SRR SV
Oy BRTCHE D42 B SEBU H 4 o 42K

R [ A% BRBORE X SVM B 326 119 23 2 o 1 3 7
PR BRI R, AR SC R P 4 Pk A% R B0 25 S 3 1)
PLAYRAS . SRR N

K(x,x,) =xx, (12)

R L0 J W, S0 H AR R MR B 4 295
955 < A T L R L A T R 2 L R A T
BT

LRI ST AT

(1) BEI 4 SRR | HE MG T 5% 00 L 20 1
RS R AL B | 0 | A R | o I A AR



) BTN 45 T R RO 1 LR AL RO B 2 A Uy 1k 169

R 1) A g TE AR, B TE A | 20 M 25 0 L A
W SRE 9 | A A X 1 1) R ALE ) AR AR IR 1
Mokt

(2) % { BIELHA | X5 L A R A R AIE 1] 45 4 Ry OE
B, 1 BEAR TR 20 PR 20 R TR B AR AR
Xof L PR RFAE 1] A O SR INERES 2 S22

(3) LA 2R HE, — B IEAT B2 4 D AEA KL 9]
U RN ZR i 4 A T2k AR . XA R 4 AR
ST IR

I3 28I B 1 PR AR 23 ) 3 B x BT %
I3 &A% B PR SR pR B, I 8 5 A KA oK RIAH T %
F18 2 ) by o PURE AR 5 i J 2 01 o

I RIETT S MER 500 {ALﬁﬁ‘fﬁﬂEij(*i
B 22 R B A I GIF R B 4E A 52 0, £F Holdout
EAIIE*,FEMMﬂi?BE’JﬁZIK*ﬁﬁtH 2/5 T8 5 ik
LV ENINECPN N (BSRIEY 5 €T S N U
G503 & rh R AR 0] HEAZ pR B (RBEF) R4 Y125 0 R
SRR T RS

FEE[ | 4FAE

TRl SvMESA

nf p
B 1 E IR SR E

Fig. 1 Flowchart of disease recognition

2 RRS5ERSH

R BN 27 % MANU BN 57 59 £ 4 , 36 198

-
$

(a) FAL T

(b) YO PUIE

MR P, e L TP i 125 AR S U GRAE A R i
FAE R MERREAS o D URE A v S8 B A 100 A
B R A 19 i, A A IR A 20 W, A 20 1 PR A
ZRIA 9 IR, A AR B R A 10 8, f R
MR 1S
2.1 I HUHE T AL 2R
T Ao R Y A 3 A R 49 SRR LY R T R B il
15 A G IR 5t G A T 5 A 0 L B, T Ak B
FEOO NI 5 2 BRI BERT S A 2 TR o
B 2 AT LUE B 2b B 2a A BT 6
PO SO D ] 2b rp iy R TE R A TH 2 R 4%
o, R PRACR AN 5 1 & 2¢ B R AT LUE e R
rhop 3 XSRS B R A B TR e SR .
2.2 MHRE&SE
K K SE R Ty ik AT BG4 5, S B
— > 0 B 4 25 F P R $ B Lab AR A 43 o EAS
HE A IR J3 8 AR AHT A 1) ST B R O R —
1 R A A5, FE T Otsu J7 10t 58 4 Jy RIS 1 1B
SIS BB EIRE, BRER A3 EEGR .,
FrEI RG] AN 3 R .
M 3 pa] DUE Y, 285 i 2R3 5 15 3
8 T8 53 Sk A 4005 9 0 RS A 4005 AR 4 o
2.3 MAR%ESHRR
XFERE G I R AT R AR SR A, Sr R W, R
FH B R b Az 5 B 7 vk B BURFAIE | G b B2 B
TEALHE B8 ¥ 07 25 0 X O AR O 25 P R L0
FE R IDM X HCRE R OCRE VRB B AF 12 Ji,
2.4 BERDFLERDH
o3 EIV R H B &M A E S o E o
TFo FEFEHL Lab B0 M7 /0 #1225 i K 3
EREN I E#F LI EC H N A FE ST
PAE I o MG R S HE ) AL S et i
(i B B EOIRAS ) HEAT U 45, e 2R FH 3k T R B
(1) S HE 1] 8 AL 22 43 28 O % 60 3 0E AT R LA e
k.
ASCHT I 5 A i R fg e B RS, Hgr 28
LT ESIES Fﬁgj H1 2% 1 0] LUFE v 4 4 760
P P L . - 1

M i‘l

(c) FERTURLIE

B2 EMg B BERTE B SR

Fig.2 Images before and after image pretreatment
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