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Segmentation method of fruit tree canopy based on super pixel feature vector
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Abstract: Aiming at the problem such as high similarity of color features between canopy area of fruit trees and
weeds which are difficult to be segmented in the process of unmanned aerial vehicle (UAV) in precise plant protection, a
canopy segmentation method based on super pixel feature vector was adopted to eliminate interference of different weed char-
acteristics to crown separation, reduce the pesticide spray area and save pesticide usage. By analyzing the distribution of
hue and saturation of sample images collected and synthesized by UAV in HSV color space, the appropriate threshold range
was selected, the green area of the sample image including the canopy of fruit trees and weeds was extracted. The RGB im-
age of the green area extracted was transformed to generate the image under Lab and HSV color space model, and simple
linear iterative clustering ( SLIC) super pixel segmentation algorithm was then used to divide the RGB image into 250 super

pixel units by default. The feature vectors of super pixel unit was extracted by combining the segmentation information of su-

per pixel with RGB image, Lab image, HSV image and

Y f= H#3.2021-01-19 gray scale image. Feature vectors of 25% super pixel
E£WH . FZKHEAWEITRITE (2017YFD0701400) samples were selected randomly as the training set of SVM
YEE ATk (1993-) , 5 Lo aa il A 8L AT 5 A, EZ N classifier, SVM classifier was used in predicting and clas-

Ak ST A BT . (E-mail ) 873941071@ qq.com sifying all samples to realize the segmentation of fruit tree

EIEE /N T, (E-mail) wangxiaochan@ njau.edu.cn canopy and weeds. The method based on hyper pixel fea-
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ture vector and methods based on spectral threshold and K—means clustering were compared. The results showed that, the

producer accuracy of the method based on super pixel feature vector in recognizing position of fruit tree canopy was 90.

83%, the F value for extracting contour of fruit tree canopy was 87.62%. The overall segmentation performance by the

method based on hyper pixel feature vector was better than the latter two methods. It can be seen that, the method based on

super pixel feature vector can segment fruit tree canopy and weeds accurately, which provides an important support for the

realization of UAV in precise plant protection in the orchard.
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Fig.1 Statistical distribution of hue and saturation of pixels in green area and background area
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Fig.2 Schematic diagram of calculation steps of fuzzy rate for

target edge
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Table 1 Fuzzy rate of target edge under different K values

K H AR ZAI R (%)
P 7.84

100 6.00

150 4.9

200 4.82

250 4.17

300 4.00

350 3.64

400 3.50
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Fig.3 Images of canopy region segmentation process
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Fig.4 Comparison of segmentation results by different methods
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Table 3 Accuracy evaluation of different methods in identifing the canopy position of fruit trees

i S B (%) K-means (%) AR R (%)
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P (B) 3.14 75.92 84.30 6.81 77.49 77.08 0.52 86.39 87.30
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Table 4 Accuracy evaluation of the contour of fruit tree canopy extracted by different methods

- I EE (% ) K-means (%) FBIRFAFAE ] 5 (%)
MR FEEE AR IR F A AR IR 22 F R
Hibk(A) -51.11 85.61 31.70 88.06 0.02 89.04
Hibk(B) -48.77 73.29 8.33 67.63 4.15 86.19
Ak -49.94a 79.45h 20.02b 77.85b 2.09¢ 87.62a
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