R EARLRE  2010,43(7):1363-1369
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2010.07.006

E T G-MRF 158 g £ KM It = Bl R B 57 F

HMEE', AFE, #mz’, aFk’, Fra’

CHAT RS, HEANT 8320005 * P IE AV R B VR YIRS T/ 5 A A 5 R U5 5 3 R o R TR R TR, JEst 1000815
PAemths ok, dbst 100876)

HE: [EN] BRLARENREE RN R ALANEEZ —, WARRERSZRALTHEARRE LN
Bk, AaEfE. HTEN, B8 ERK. A5 NEHHEA H Markov L7 2 EI A (G-MRF), xtE*
o B R AT ER I, IR S EIEE. (7] £ VC6. 0 TEIT G-MRF 2 #|#£A, G-MRF BRI T B
BBRENKEGE L, LEAEELAFILH Cibbs KBERBMEINT HEAZHEL, ZREFHIEEHS
FEGEEE. RAZEENAR. DMK, KIRAERERAF 4 FEEERTHRENEERHRTT
AERK, FEETHEEMET Causs BAMHE HEHT R, [4R] X T -MRF 258 A K23, BEAR
Bt — Bl Audh G oy B 7 B AT BIE AR Causs A B0k, T EH S K FIK 96.35%, 2FIK
EFREMEAET Causs BAWHEE B 3.75%F0 4. 03%, ZR%FBEAT. [£H] £F C-MRF BA o2
Hirehhte, YA RBXEATHHIE, 2E EFSXFEL 96.35%, THTEXRTHEREEERY
aE,

KH2IA: Gauss; Markov; ERKPHHFIE, ERo %

Maize Leaf Disease Spots Segmentation Based on
Gauss-MRF Model
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Abstract: [Objective] TImage segmentation is one of the difficult issues in crop disease automatic identification systems, in
present research, algorithms based on threshold or based on clustering were mostly used. These methods are simple and easy of
implementation, but the precision is low. In order to improve the segmentation precision of maize disease spots, Gauss-MRF model
was introduced to segment maize disease spot images. [Method]l The algorithm was implemented on VC6.0. Gauss-Markov
random field model takes advantage of both image intensity and spatial information imposed by Gibbs smoothness prior about the
pixel labels and thus can be used to effectively segment the noised images. Four kinds of corn disease images were segmented, and
segmentation results were compared with algorithms based on threshold and Gauss model. [Result] The segmentation algorithm
based on G-MRF model showed higher precision, and the segmentation results showed accurate and closed boundaries. The mean
correct classification ratio of G-MRF model was up to 96.35% which was higher than algorithms based on threshold and Gauss
model, respectively, by 3.75% and 4.03%. [Conclusion] The research shows that the segmentation algorithm based on G-MRF
model is satisfactory to separate disease part from normal part of leaves. The mean correct classification ratio is 96.35%. It is
effective in segmenting and processing maize disease spots images.
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Fig. 1 Original image of maize leaf disease
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Fig. 2 The contrast of segmentation result between G-MRF
(left) and Photoshop (right)
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Fig. 3 Northern leaf blight of corn and the segmentation result by G-MRF
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Fig. 4 Grey leaf spot of corn and the segmentation result by G-MRF
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Fig. 5 Southern leaf blight of corn and the segmentation
result by G-MRF
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Fig. 6 Curvularia leaf spot of corn and the segmentation
result by G-MRF
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A: KB B: ZEFRIMESH#IZH: C: Gauss BN HILEH: D: G-MRF EEL1 43345 3
A: The original picture of Exserohilum turcicum; B: The segmentation result based on threshold; C: The segmentation result by Gauss model; D: The
segmentation result by G-MRF

7 ERABURE 3 MEEHS R
Fig. 7 Northern leaf blight of corn and the segmentation results by three different algorithms

C D

A: RBEREL B: HETHIMEAHIZE R C: Gauss BRI RIZHAL, D: G-MRF #8814y d145 R
A: The original picture of Cercospora zeaemaydis Tehon and Daniels; B: The segmentation result based on threshold; C: The segmentation result by Gauss
model; D: The segmentation result by G-MRF

8 EARMBUFER 3 MEZHNEE

Fig. 8 The original picture of Cercospora zeaemaydis Tehon and Daniels and segmentation results by three kinds of algorithms

x ETHME. Gauss ALK G-MRF {REM DB BXEM S ER (CCR) LR
Table CCR contrast of algorithm based on threshold, Gauss model and G-MRF model

Gy RIHE KBE NGE KBE EEid! SR
Segmentation algorithm Exserohilum turcicum  Bipolaris maydis ~ Cercospora zeaemaydis ~ Curvularia lunata Boed ~ Mean

Tehon and Daniels

JF G-MRF [)5r#I5Tk 98.37a 95.56a 97.84a 96.89a 96.35a
G-MRF based segmentation algorithm (%)

J5F Gauss BRI 53 BT 97.33b 87.88¢ 91.35b 93.38ab 92.32b
Gauss based segmentation algorithm (%)

FET BRI 23 1 5 96.62ab 92.34b 91.83b 90.85b 92.78b

Threshold segmentation algorithm (%)
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