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Development of an Algorithm to Detect Weeds in Paddy Field

Using Multi-spectral Digital Image

S, R.Suh Y T.Kim 3 N. Yoo

Y. S. Choi

Application of herbicide for rice cropping is inevitable but notorious for its side effect of environmental pollution.
Precision farming will be one of important tools for the least input and sustainable farming and could be achieved by
implementation of the variable rating technology. If a device to detect weeds in rice field is available, herbicide could be
applied only to the places where it is needed by the manner of the variable rating technology.

The study was carried out to develop an algorithm of image processing to detect weeds in rice field using a machine
vision system of multi-spectral digital images. A series of multi-spectral rice field picture of 560, 680 and 800 nm of center
wavelengths were acquired from the 27th day to the 39th day after transplanting in the ineffective tillering stage of a rice
growing period.

A discrimination model to distinguish pixels of weeds from those of rice plant and weed image was developed. The model
was proved as having accuracies of 83.6% and 58.9% for identifying the rice plant and the weed, respectively.

The model was used in the algorithm to differentiate weed images from mingled images of rice plant and weed in a
frame of rice field picture. The developed algorithm was tested with the acquired rice field pictures and resulted that 82.7%,
11.9% and 5.4% of weeds in the pictures were noted as the correctly detected, the undetected and the misclassified as rice,
respectively, and 81.9% and 18.0% of rice plants in the pictures were marked as the correctly detected and the misclassified

as weed, respectively.
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(a) 560 nm picture (b) 680 nm picture

(c) 800 nm picture (d) coincidently overlapped the 3 pictures

Fig. 1 Pictures taken using filters of 560 nm, 680 nm and 800 nm of center wavelength on 33 days after transplant and a picture of
coincidently repositioned and overlapped the 3 pictures taken using the-3 filters.
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Fig. 2 A picture that sectionalized areas of rice planted and inter-row
of rice plants.

Fig. 3 A picture that show regions of each plant.
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Fig. 4 Final results of the image processing to detect weeds in
paddy field-thick circles stands for weeds correctly detected, triangle
shows weed which cannot be located and thick rectangles for rice
plants which are misrecognized as weeds.



Table 1 Accuracy (%) of the developed discriminant equations to
discriminate pixels of rice, weed and background

m Rice Weed Background

Rice 83.6 14.7 1.7

Weed 26.8 589 14.3

Background 0.0 0.0 100.0
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Table 2 Performance of the developmient algorithm to detect weeds in paddy field, where DAT : days after transplant, CCR= correct

classified ratio, MCR = mis-classified ratio, UDR =undected ratio

DAT Rice Weed
CCR MCR UDR CCR MCR UDR
27 86.3 13.0 0.7 98.0 0.1 0.1
30 88.6 11.4 0.0 88.6 34 8.0
33 86.7 13.3 0.0 92.6 37 37
36 76.0 24.0 0.0 50.6 13.0 36.4
39 66.7 333 0.0 74.1 8.6 17.3
Mean 81.9 18.0 0.1 82.7 54 11.9
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