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Fig.2 Image segmentation based on visual attention and region combination methods

MZE B AR 1~5 iE A SROGL N W a2 & {% . From left to right,columns 1 to 5 correspond to in-field rapeseed oil plant images
under natural illumination. A : MK K18 Test images; B: %% KM% Reference images; C: ' 2 E 454 X4 4k K Saliency map combined
with region growing; D:#x KA 5 229 Otsu; E: &SP {E 7% Tteration threshold.
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Fig.3 Comparison among the performances of several types of image segmentation methods
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Table 2 Correct segmentation rates, false segmentation rates and

segmentation leakage rates using three different methods %
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E 90.06 88.05 92.02
R 91.08 90.07 92.46
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C 2.28 2.03 1.80
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\/AL
Rl 4.29 3.56 3.26
Average
A 7.92 10.08 7.72
B 6.12 7.34 4.91
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E 9.94 11.95 7.98
Rl 8.92 9.93 7.54
Average
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Table 3 Identification rate using different kernel functions
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Kernel function
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¥ Linear 97.30 88.00
%3, Polynomial 100.00 92.00
12 n % RBF 100.00 100.00
Sigmoid 100.00 88.00
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Table 4 Identification rate using different features based on RBF
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Optimization results Recognition accuracy Recognition accuracy . .
Feature parameters . . . Running time
C y in the training set in the test set
FEAREEAE (9 4>) Nine shape features 0.35 0.35 94.60 96.00 3.06
SUIRNE (6 4>) Six texture features 724.00 0.17 94.34 94.29 3.80
ZEAFEIE Synthetic features 32.00 0.18 100.00 100.00 3.00
KL FFAE Selected features 64.00 0.50 97.30 96.00 2.59

T R 3 AR S MR R RRAE v 3k B 18] B2 KB BE L) S A SO AR AL v R IR A v 2 L — Btk . S8 AT B 14 DA 20 5 IR B L R A -
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form) were acquired by shape and texture features.Running time was computed including loading the data, grid optimization, train-

ing the classifier and testing the data.
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Fig.4 Process of weed detection
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Detecting weed in seedling rapeseed oil field based on visual-attention model

WU Lanlan'? XU Kai' XIONG Lirong'

1.College of Engineering  Huazhong Agricultural University sWuhan 430070,China
2.Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River .Ministry of Agriculture .
Huazhong Agricultural University ,Wuhan 430070,China

Abstract A new rapeseed oil seedling/weed detection method based on visual-attention model was
put forward.The RGB images for the rapeseed oil seedling and weed in the seedling rapeseed oil field
were obtained.Series of feature saliency using an improved Itti model in terms of the distribution charac-
teristics of the original images were mapped. The ROI using region growing method were extracted. We
calculated the shape and texture feature parameters of the regions segmented before and put them as the
input of SVM used to identify seedling rapeseed oil regions. The weed regions were obtained by combi-
ning the original images with the seedling rape regions using a logical operation. The results showed that
the correct segmentation rate,false segmentation rate and error segmentation rate of the proposed meth-
od was 92.46 % ,3.26% and 7.54% , respectively.It is indicated that the proposed method is better than
the other two image segmentation methods.Using shape,texture,comprehensive and specifically selected
feature parameters as the input,the classification rate of RBF-SVM was 96.00% ,94.29% ,100.00% and
96.00% ,respectively.

Keywords Itti model; saliency map; image segmentation; SVM; seedling rapeseed oil field; weed

detection
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