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Abstract With the continuous progress and development of agricultural robot technology, it has become increasingly
important to use robots to collect and process specific crop image information in the agricultural application field. Aiming
to address the problem that the corn plant contour extracted using traditional image processing methods is incomplete or
even missing, an improved corn plant contour extraction method is proposed. In this method, the HSV color space was
used to extract the image of the green leaf part of the corn plant, whereas the RGB channel separation method was used to
extract the image of the red root part. After the leaf and root images were obtained, the F-B algorithm was used to select
their feature points and describe and match them, whereas the random sampling consistency algorithm was used to remove
the wrong matching points. Finally, the weighted fusion method was used to splice the images, and the Sobel operator
was selected to extract the plant contour. The experimental results show that, compared with the traditional scale invariant
feature transform (SIFT), speed up robust features (SURF), and oriented FAST and rotated BRIEF(ORB) algorithms,
the F-B algorithm has improved matching speed and accuracy, with its matching accuracy being more than 80%. The
Sobel operator used to extract the plant image contour results in better image clarity and integrity. Thus, this method can
achieve the contour extraction of maize plants with high speed and accuracy.
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image processing

feature point matching based on F-B
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Fig. 1 Flow chart of maize contour extraction
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Algorithm 1 RANSAC

Inputs: Dataset K
1: Initialize dataset K
2: Initialize expected iterations N
3: for N from O to n—1 do

4. Repeat

5 Randomly select 2 samples from Dataset K for model fitting
6: Selected range ¢ as the fitting interval

7 Count the number N, of points in interval e

8 If

9 N,um greater than an acceptable threshold 7, refitting

the data sample points
10: Otherwise
11: Set the current model M as the best model
12: End algorithm
13: Until 7 is not less than the present termination times
14: Set model M in the model set M,, which with the smallest
fitting error in the previous step as the best model
Output: Model M
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Fig.3 Experimental maize plant images. (a) One bud with
three leaves 30°; (b) one bud with three leaves 45°;
(¢) one bud with three leaves 45°; (d) one bud with four

leaves 15°
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Table 1 Comparison of the time, the number of feature points,
the number of matching, and the accuracy of each

algorithm

Algorithm Time /s Keypoints 1 Keypoints 2 N./N, R./%

SIFT 1.293 170 116 11/50 22.00
SURF 1.845 660 238 28/50 56.00
ORB 0.638 794 609 32/50 64.00
F-B 0.534 384 282 42/50 84.00

R2 BT AR DR PSR R
Table 2 Comparison of the time, the number of feature points,
the number of matching, and the accuracy of each

algorithm

Algorithm Time /s Keypoints 1 Keypoints 2 N./N, R./%

SIFT 2.228 308 87 23/50 46.00
SURF 3.912 2276 957 39/50 78.00
ORB 1. 157 800 800 26/50 52.00
F-B 0.802 818 585 43/50 86.00
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Fig. 5 Effect of each contour extraction algorithm. (a)HSV; (b) proposed method; (¢c) HSV after noise reduction;

(d) proposed method after noise reduction
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Table 3 Proportion and difference of different methods in each

contour extraction algorithm unit: %
Algorithm  Canny  Sobel Laplacian Roberts Prewitt
R, 2.01 7.18 2.29 6.49 7.47
Rusy 1.33  6.44 2.13 5.55 6.11
Cq 0.68  0.74 0.16 0.94 1.36

Fd RIA DT AR A RS R B A T B BB L M 2

Table 4 Proportion and difference of different methods in each

contour extraction algorithm 2 unit: %
Algorithm  Canny  Sobel Laplacian  Roberts Prewitt
R, 1.53 7.95 2.40 7.09 7.89
Rusy 1.30 7.71 2.15 6.82 7.40
Cy 0.23 0.24 0.25 0.27 0.49
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