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Plant Leaf Edge Detection Based on Fuzzy Logic
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Abstract; It is difficult to detect plant leaf edge in green house environment because of noise and
incompletion. For this problem, an edge detection based on fuzzy logic was proposed. Firstly, according
to the statistics characteristic of neighbor pixels and color difference between plant and soil, membership
function of noise and edge was defined by using linear function. Secondly, fuzzy rules were deduced by
using Sugeno fuzzy model, so as to decrease the rule amounts. Then, with the results of fuzzy reasoning,
fuzzy filter and fuzzy edge detection were performed. The experiment results indicated that the proposed
method could overcome the problem of large amounts of false edges which caused by color difference
between leaves and backgrounds in conventional algorithms. The proposed algorithm could detect edges in
noisy environment effectively and could be used for the plant leaf edge detection in greenhouse
monitoring.

Key words: Plant leaf Edge detection Fuzzy logic Filtering

2= B A RS AL, OF EL AT AR UM W0 1 AR S 0

PRIR AR B B IR TG R, D 5 BHHE R AN 3R 5 458

a7 AL T AR R a4 IR AT AR . R AR B O R AL Y A

B MiZE MR w R RS aEtr RIE T E B AUE RBUE Y M R i TR A
Bt H e 5 1 Y B B SO BT T A AR T RO A RSB R AT B R

FUTTRE Py 0 A AR AL . RSB R G TGS I s AR 20 A 1) 22 S X P ) 30 2

XEAR ) AR A AT AR 122 Ml 0 B PR TE L St R A A TR B A U 5 (0 Sobel B7) (Z R

ek H . 2012 -11-18 & H . 2012 -12-20

w T RE R AL S R R USROG HE B I H (11d21210802)

VEZ T MRIFBL, VR 181, 3220 DS i ) B0 5 s o) R A S ML SE U 5T, E-mail: ky. lin@ 163. com
BIIEE : A, BB, W+, N FEY A FLH ST, E-mail : chenjie] 968 @ 163. com



228 g ol Bl ¥

20134

JET7 3% (I Canny 5 7) /N BRI A5
TE— S8 TR A W T 1 10 S A 7 3 b, S HUBE
R R E S Y 0 5, NI A Y B BR B 4 5T X
TRGNGA —ERABN . Hhh, — LI T M
(19 140 G R 7 3 0F W P L A Uk i L AE AR A
R H, AN RE X ARL 1 e 0 MY SR AT X 0 S 2L
gt 2 . EEET —MER U8 Tl &t 2
ST 00 DX, EA BRI, VR AR 2 2 A 45 A AT LA
MK SR MR e i e oy T ROR 2 48 BEAR 4 3t
Ak PRASTR P AR UL A SR 3R 3k, 7 IR 0 A
HARASTZ A, BRTE A AL kY

i 2 PR EOE AR A RO AR R R S AT
AHAR, LRGSR BER A W T AR SR
78 HATFEA S 3 s 2 A B . A ok T A
W&k AR SCHR Y — B 2 TR 2 5 10 GG I Tk

1 ETHEMEBNLEENESR

BUSCHE Frp ) i Sl W B R OV SRt B A
TR S X Z B AR T HA MR E X
W) MR, B L LR e E A s —
ANV B B AT B0 100 G A6 TN 2, RE 96 ) IR 25 5k MR A A AG:
300 %k AR A RN (5 M) 25 B T 3 B
BEAL (LR R ) DU 25 A B PR 40 o A 9 B R
AT LA i Ak T 5K 6 i) S, R 90 i % VR TE 45 4 E X
TSR U] e — ol I 9 7 1, (EL 0 R A 4 SR A 4
SR 7 3 T HE K T R R 32 5 R, AR SO SR
JH Sugeno A5 R AR TR i) AL DU J55 126 X6F BT 025 76 BER) X
SR AT A 2 A R T LA S AR A 1) R R
L HRE AR RS K G T S R ) e
O 22 etk IR I s SR R R A 4 SR TR RRC
R R 4 B 5 SR, ARy PR AR 2 o M R S
PEAT GG, AT A SR I AR . Bk AR IR
1T , X T R AR i 5 A 40 4 T 45 b B 7 3
— b B SR IS R S — R 0 AR .

- el f i
Al

BRI | [ WL
4 ke L B relh
BRI | i |o] 80 |
PATIR L| pomi (e ES

B 3R]
B ER A BT A

Fig. 1 Flow chart of image processing
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Tab.2 Fuzzy rules for edge detection
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Fig.4 Image processing based on the proposed algorithm
(a) JRE (b)) BN 30% ik nfidg ps
(e) BEWIUEBE  (d) WP GAG I

() (b)
Kl 5 Pal&King J5 % & Canny 35 3 246
Fig.5 Edge detection with Pal&King algorithm and
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Fig. 6 Comparison of edge detection results
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