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Area measurement for field crops based on UAV platform and image analysis

MIN Wenfang"?, JIANG Zhaohui'?", LI Xiang'? JIANG Guanyang'?, RAO Yuan'?

(1.Key Laboratory of Technology Integration and Application in Agricultural Internet of Things, Ministry of Agriculture,
Hefei 230036, China; 2.School of Information and Computer, Anhui Agricultural University, Hefei 230036, China)

Abstract: In order to obtain the timely spatial distribution and the accurate area of crops efficiently, a detection method
for field crop was established based on unmanned aerial vehicle(UAV) platform and image analysis. A small four rotor
UAV equipped with high performance digital camera was adopted to get the crop image. The target samples were
obtained through primitive segmentation and visual interpretation, to extract 21 dimensional color features and 3
dimensional texture features. BP neural network classifier and pixel accumulation method were used to identify the crop
species and measure respective area. Test results show that the average recognition rate of wheat, rapeseeds, broad beans

and garlic was achieved to be 86% with the average relative error of 9.62% for area measurement.
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Fig.1 The system structure of area measurement for field

crops based on UAV platform
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Fig.2 The algorithm process of crop identification and area

measurement
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Table 1 The parametersof BP neural network classifier
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Fig.4 The color histogram of training samples
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Table 2 The statistics of the texture features for training samples [19]

3.742 1 2.092 4 0.178 1

42216 5.134 1 0.097 3 .

40*40(pixel)

34114 1.876 2 0.2573

42290 4.060 6 0.1053 5 3
24305 0.701 5 0.6715 [19] 3 TN+FP

TP+FN
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Fig.5 The results of crop identification
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Table 3 The statistical result of crop identification and area

measurement 20x20(pixel)

TN+FP TP+FN v - e % 70.04%
64 250 79.6 3017 2427 2431
29 233 889  25.18 23.76 5.98
50 468 903  49.78 46.75 6.48
22 127 852 1432 14.57 1.72 4 1t
5
90.3%
90.3%
79.6% 10.4%
10.40%

6.81 m’
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