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Counting Method of Wheatear in Field Based on Machine Vision Technology
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Abstract; Wheat is a main crop in China and the timely and accuracy estimation of wheat yield is
significant. The number of wheater in certain area is an important element in wheat yield estimation. The
counting method of wheatear based on machine vision technology was studied, which was cheap and
suitable for local area. The method was very significant for wheat growth monitoring and yield estimation.
Firstly, the counting method for wheatear in field based on machine vision technology was studied by
collecting images of wheatear colony with cameras deployed in the field. The analysis method for wheatear
image feature, the thinning method for wheat ear outline and wheatear counting method based on skeleton
were realized. The low resolution images of wheat plant were collected with cameras deployed in field.
Then the color features and texture features of images were extracted. The outline of wheatear was
extracted to get binary image of wheatear by using learning method of SVM. The database of wheatear
feature was constructed at the same time and wheatear skeletons were generated by thinning the wheatear
binary image. Finally, the number of wheatears was calculated by calculating the number of skeletons
and skeleton intersection points. The method was tested in Zhaohe Demonstration Area, Fangcheng
County, in May of 2014 and 2015. As a result, it took averagely only 1.7 s to calculate the number of
wheatears and the accuracy was 93. 1% , which means the wheatear counting method presented meets the
requirement of both speed and accuracy, and it can provide reliable data for wheat yield estimation.
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Fig.1  Flowchart of algorithm
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Fig.2 Diagram of image acquisition system
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Tab.1 Scheme of image acquisition
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Fig.3 Effect diagrams of image preprocessing
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Fig. 6 Effect diagrams of wheatear extraction
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Fig.4 Flowchart of wheatear image extraction (module one)
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Fig.5 Flowchart of wheatear image extraction ( module two)
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Fig. 9  Flowchart of wheatear image diminution algorithm
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Fig. 10 Effect diagram of wheatear image thinning
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Tab.2 Image processing time ms

A5 FRAEFRIUN A EMRSrEETE BRI S
1 62 116 1591 1769
2 61 118 1456 1635
3 65 125 1781 1971
4 59 120 1234 1413
5 64 102 1659 1825
6 58 117 1630 1 805
7 64 121 1721 1906
8 62 118 1655 1835
9 60 122 1490 1672
10 65 114 1583 1762
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Tab.3 Comparison between manual statistics and algorithm statistics

Go ATg kgt geit geit e ATG kgt geit geit
Bt/ 4 Bt/ R/ % W/ % it/ A Bt/ 4> BR2E/ % /%
1 251 249 0. 80 99.20 10 232 224 3.45 96. 55
2 223 247 -10.76 89.24 11 242 270 -11.57 88.43
3 258 223 13.57 86.43 12 228 234 -2.63 97.37
4 241 220 8.71 91.29 13 228 233 -2.19 97.81
5 251 249 0. 80 99.20 14 234 268 -14.53 85.47
6 231 259 -12.12 87.88 15 259 264 -1.93 98.07
7 220 255 -15.91 84.09 16 245 234 4.49 95.51
8 265 256 3.40 96. 60 17 254 267 -5.12 94. 88
9 244 243 0.41 99. 59 18 238 263 -10.50 89.50
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