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Weed Identification Using Machine Vision
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ABSTRACT

Weed identification is important for precision farming. A machine vision system was applied to detect weeds.
Shape features were analyzed with the binary images obtained from color images of radish, purslane, goosefoot, and
crabgrass. Features studied were aspect, roundness, compactness, elongation, PTB, LTP, LTW, and PTAL of each
plant. Discriminant analysis was used to classify plant species. The best shape features that distinguished crabgrass
were LTP and LTW which distinguished the crabgrass from the others with 100%. Two dimensional discrimination
by using LTP and PTB appeared to be effective for distinguishing radish, purslane, and goosefoot.
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[a] radish

[b] purslane

[d] crabgrass

[c] goosefoot

Fig. 1 Raw images of weeds.

Table 1 The definition of shape features

Shape "
Features Definition
length of major axis
Aspect length of minor axis
" 2
Round- __permmeter”
ness 4 X g Xarea
Compact- 100 X area
ness perimeterz
Elonga- length of major axis—length of minor axis
tion length of major axis+length of minor axis
PIB perimeter
2(length +width)
le
LTP n ghh
pertmeter
length
LTW _
width
. 3
PTAL permeter’
100 X area X (length of major axis)
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[a] radish [b] purslane [c] goosefoot [d] crabgrass

Fig. 2 Binary images of weeds.
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Fig. 3 Shape features of various plants.
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Table 2 Number of observations and percent classified into crabgrass
(a) Classification results using aspect, elongation, LTP, LTW

To Aspect Elongation LTP LTW
From Y X Y X Y X Y X
Y 93.33% 6.67% 93.33% 6.67% 100.0% 0.00% 100.0% 0.00%
(28) )] (28) 0] (30 ) (30) )
0.00% 100.0% 0.00% 100.0% 0.00% 0.00%
X 100.0% 100.0%
© (10) © (10) ) ’ ©) °
(b) Classification results using compactness, PTAL, PTB, roundness
To Compactness PTAL PTB Roundness
From Y X Y X Y X Y X
v 86.67% 13.33% 96.67% 3.33% 93.33% 6.67% 93.33% 6.67%
(26) 4 29 0)) (28) (2) (28) )
X 70.00% 30.00% 20.00% 80.00% 10.00% 90.00% 50.00% 50.00%
) 3 ) (8) 0y )] 5 (5)

* X : crabgrass, Y : the others (radish, purslane, goosefoot).
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Shape Percent of Correct Classification
Feature Radish Purslane | Goosefoot
Aspect 0 3 *9
Compactnessv 9 6 4
Elongation 1 5 6
LTP 6 6 6
LTW 3 3 8
PTAL 7 *7 3
PTB 7 4 *9
Roundness *9 6 4

* Classification results of the best shape features that
distinguished radish, purslane, and goosefoot.
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Table 4 Numbers correctly classified by two shape features

’ Numbers of Correct Classification
Shape Features
Radish Purslane Goosefoot Total
(Aspect, Compactness) 8 6 8 22
(Aspect, Elongation) 0 8 6 14
(Aspect, LTP) 7 6 8 21
(Aspect, LTW) 5 4 8 17
(Aspect, PTAL) 7 6 8 21
(Aspect, PTB) *9 7 8 24
(Aspect, Roundness) *9 4 8 21
(Compactness, Elongation) *9 6 7 22
(Compactness, LTP) *9 6 7 22
(Compactness, LTW) *9 7 8 24
(Compactness, PTAL) 7 6 5 18
(Compactness, PTB) *9 7 *9 25
(Compactness, Roundness) *9 8 5 22
(Elongation LTP) 8 6 8 22
(Elongation LTW) 4 6 8 18
(Elongation PTAL) 7 7 7 21
(Elongation PTB) * 9 7 7 23
(Elongation, Roundness) *9 5 7 21
(LTP, LTW) *9 7 8 24
(LTP, PTAL) 7 6 8 21
(LTP, PTB) *9 *9 8 * 26
(LTP, Roundness) *9 6 8 23
(LTW, PTAL) 7 7 7 21
(LTW, PTB) 8 8 8 24
(LTW, Roundness) _ *9 7 8 24
(PTAL, PTB) 8 7 *9 24
(PTAL, Roundness) 8 7 5 20
(PTB, Roundness) 8 4 7 19

* : Classification results of the best shape features that distinguished radish, purslane, and goosefoot.
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Fig. 4 Tree dimensional view of numbers cor-
rectly identified by two shape features.
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Fig. 5 Plot of (LTP, PTB) set.
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Fig. 6 Plot of (Compactness, PTB) set.
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