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Method for rapidly acquiring images of field-grown crops using
a quad-rotor UAV and its application
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Abstract Because of the characteristics of high flexibility and low cost, there are lots of advantages to use unmanned
aerial vehicle CUAV) to collect the real-time information of field. In order to quickly monitoring the growth and
development of crops grown in large scale field, a method for rapidly acquiring images of field-grown tobacco using
quad-rotor UAV and digital image processing techniques was explored. The results show that under a relatively stable
sky radiation condition, the images acquired with low flight height(e. g.20 m) can be used to produce rather high quality
ortho-mosaic and 3D reconstruction. The images of individual field-grown tobacco plants were acquired using the
vegetation segmentation algorithm based on decision tree to segment tobacco and non-vegetation part. The missing
plant number of tobacco in individual plots was computed based on this algorithm and the results agree to the measured
values well. Accordingly, this study provided a reliable way for rapidly and accurately accessing the growth and
development of field-grown tobacco and studying plant phenotype in large scale.

Keywords unmanned aerial vehicle; crop phenotyping; growth and development; ortho-mosaic; 3D point cloud;

vegetation segmentation; tobacco
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Fig. 1 Contour of a tobacco plant(left)and its skeleton(right). Red points indicate the intersection

points of the skeleton,and yellow point indicates the position of the tobacco stem
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(a) 3D point cloud of the experimental field; (b) A

partial magnified image; (¢) DSM (Dashed line box indicates the

experimental field; (d) The computed GSD values for different flight altitudes.
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Fig. 2 Processed results of the aerial images collected at the 20 m flight altitude of the experimental field
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Fig. 3 The result for an image before and after vegetation segmentation processing.

The image was segmented into background(black)and plant(green) parts
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Fig. 4 Stem positions (red points) ,fitted row lines (green lines) ,projected points of stem positions (blue points)

and missing plant positions (red rectangles) of tobacco plants in a plot(partial)
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Table 2 Missing plant number for different plots of

the tobacco-maize rotation treatment
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