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Crop Detection Using Images and the Uniform Spacing in Crop Positions

Kumpei OTA, Jun Younes LOUHI KASAHARA, Hajime ASAMA and Atsushi YAMASHITA

Crop detection is important for automatic weeding. A previous study achieved crop detection by detecting plant blobs in

crop rows and by classifying them as crop or weed using k-means. However, this method was not robust to the amount and

shape variation of the weed. In this paper, we propose a crop detection method that uses the uniform spacing in crop positions

to address the problem encountered by the previous method. The classification results of the previous method are updated

such that plants with uniform spacings are classified as crop. Experiments with artificial and real weeds validate the

effectiveness of the proposed method.
Key words: crop detection, crop row, genetic algorithm
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Fig. 1 An example of cabbage field. Crops are planted
in straight line with uniform spacing
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Fig.2 The concept of the proposed method
(Green represents crop. Red represents weed)
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Fig.3 The overview of the proposed method
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Fig. 4 Plant area extraction
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Fig. 6 Crop row detection
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Fig. 8 Shape parameters of artificial weed

Table 1 Shape parameters of artificial weed

Uniform shape | Small variation | Large variation

Parameter Min Max Min Max Min Max

Nieaves 6 6 5 7 2 10
® 60 60 40 80 0 360
| 5 5 3 7 1 9
S 1 1 1 2 1 3
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Fig. 12 Detection results
(Green represents crop. White represents weed)
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Ota et al. (2022)'9)
Fig. 13  Detection results
(Green represents crop. White represents weed)
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Fig. 14 Appearance of cabbage
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Table 2 Dataset

Days
Number of
Dataset name Date Time after Weather
) images
planting
Gunma 2022/7/13 11 a.m. 7 Sunny 74
dataset 2022/7/21 10am. 14 Sunny 76
2022/8/27 7 am. 3 Cloudy 60
2022/8/30 6 a.m. 6 Cloudy 60
Saitama
2022/9/2 6 a.m. 9 Cloudy 60
dataset
2022/9/2 2 p.m. 9 Cloudy 60
2022/9/3 5 p.m. 10 Sunny 60
Table 3 F1 score
Proposed Ota et al. '
Dataset
Date Mean S.D. Mean S.D.
name
Gunma 2022/7/13 0.905 0.0093 0.848 0
dataset  »022/721 0713 00111  0.665 0
2022/8/27  0.519 0.0070 0.467 0
2022/8/30  0.466 0.0150 0.416 0
Saitama
2022/9/2 0.467 0.0187 0.551 0
dataset
2022/9/2 0.437 0.0160 0.524 0
2022/9/3 0.449 0.0176  0.508 0

Ota HLDOFE WONFERBRLZUET 2ENH D Z VRS
7.

B, BET -ty FO—HRESRMIIBVTRETFEN
Ota b DFEY % FEl- 72 KA, K15c) @ X 5 (/B
L CORBOIEL DX BERIRKE NPTl ENEZLND.
FFOFNT, HET—% &y b THEALEBIEREERED
ERNZH Y, K& MEANWAEINE I BE LD EEZ BN
5. ZOLX ) BTG OB AN S b EHT XX LD TH D



RGB image Binary image Proposed method Otactal.

Fig. 15 Crop Detection Results (Green represents crop, magenta represents weed)
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Fig. 18 Pareto chart of final generation in
randomized initial population
Table 4 F1 score
Proposed Random
Gunma 0.809 0.577
Saitama 0.460 0.346
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Table 5 F1 score of different shape features

location area perimeter aspect

roundness

elongation PTAL solidity F1 score
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