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A Fundamental Study on Detection of Weeds in Paddy Field

using Spectrophotometric Analysis

ME Mg qdH =
e 4 A3 Sk
K. H. Suh S. R. Suh J. H. Sung
ABSTRACT

This is a fundamental study to develop a sensor to detect weeds in paddy field using machine vision
adopted spectralphotometric technique in order to use the sensor to spread herbicide selectively. A set of
spectral reflectance data was collected from dry and wet soil and leaves of rice and 6 kinds of weed to
select desirable wavelengths to classify soil, rice and weeds. Stepwise variable selection method of
discriminant analysis was applied to the data set and wavelengths of 680 and 802 nm were selected to
distinguish plants (including rice and weeds) from dry and wet soil, respectively. And wavelengths of 580
and 680 nm were selected to classify rice and weeds by the same method. Validity of the wavelengths to
distinguish the plants from soil was tested by cross-validation test with built discriminant function to prove
that all of soil and plants were classified correctly without any failure. Validity of the wavelengths for
classification of rice and weeds was tested by the same method and the test resulted that 98% of rice and
83% of weeds were classified correctly.

Feasibility of CCD color camera to detect weeds in paddy field was tested with the spectral reflectance
data by the same statistical method as above. Central wavelengths of RGB frame of color camera were tried
as the effective wavelengths to distingush plants from soil and weeds from plants. The trial resulted that
100% and 96% of plants in dry soil and wet soil, respectively, were classified correctly by the central
wavelength of R frame only, and 95% of rice and 85% of weeds were classified correctly by the central
wavelengths of RGB frames. As a result, it was concluded that CCD color camera has good potential to be
used to detect weeds in paddy field.

Keywords : Weed detection, Rice field, Spectral reflectance, Discriminant analysis.
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Fig. 1 Typical spectral reflectance spectra
of soil of various moisture contents
(mc) and leaves of rice and weeds
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Table 1 Selected effective wavelengths (nm)
to discriminate plants from soil

background
I;‘:ﬁsgaﬁ:: Dry soil Wet soil
498
542 - 560 554 - 556
32 674 - 684 610 - 612
802
498
38 554 - 556
674 - 684 610 - 612
802
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2 AEAA HEdd B AEAE FEY
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Table 2 Selected wavelength to discriminate between rice and weed leaves

Days After Transplant

Selected wavelength (nm)

32 526 574 - 584 608 650 676 - 678 806 - 814

38 526 574 - 584 608 676 - 678 806 - 814
Mo #2E TR/ A FH HRE D= ole@ g 2 BARHOINE L o
CERDE LR ef;—e— ez UrE}kk—‘—Eﬂ ol M BFES E 3% Zth Esh Zo] 580 nmst 680
T oo g M2 golsty] MR A0T B mmE AEH 297 3% AL T ALY 7
EEE L o Wsd FFe 9EFLL BT wsw

Eoh Zol WMot H2E TRAEW Yo} #4F  FFY LPFEA AT Eo AL 59 B

FHEE Y )l S S-6HOAT ALE  AgHE o] FRAST 1VH F2AE AA
TARE FE2 AEFAE $S LEFS A T FHY & YODE, THOE & W B3
SHAE PZHCT JUS FAZ /INAME o FES 98 HEHOZ 580 nmsh 680 nm 3}
T HPFE AES HAR S ol M@y e Adsign
sk B A7AME A9d SHEE B 9

574~584 nm, 676~678 nm,
806~814 nmg F2 sHHo T Mestgon, o

4 AEA

Fol 3 e

@d #7324 #%

F2 AgUde 22 gEste 339 B3 2
A92Ql 580 nm, 680 nm, 810 nmE
A Feoger ARG

M HERGLE d9e 3
o, 2 dFelAM=, Az
2% 309 H3e BT AgeE
zZhzk FEEY S B M 5
olg #%F £ HA2FE AdYst
g A #Age 7EYD EREH
de F YT 2EFE
H agsiao

Table 3 Error count estimation(%) of various combinations of the selected wavelengths to

discriminate weeds from

After Transplant)

rice plants by the discriminant analysis (DAT;, Days

Wagﬁ;‘gm 580 680 810 580, 680 | 580. 810 | 680, 810 | 580, 680, 810
32 DAT 37.1 27.9 56.3 5.8 35.0 29.6 5.8
38 DAT 414 238 453 103 411 183 9.7
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Table 5 Classification result by the con-
structed classification model for
dry soil and plants (numbers in
parenthesis are number of obser-

vations)
.. Classified Plants Soil
Original
Plants 100% (360) 0% (0)
Soil 0% (0) | 100% (30)

Table 6 Classification result by the con-
structed classification model for
wet soil (number in parenthesis is
number of observation)

~~-Llassified Plants Soil
Original
Plants 96% (346) | 4% (14)
Soil 0% (0) 100% (30)
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Table 7 Error count estimation(%) of various combinations of the RGB center wavelengths

of color camera to discriminate weed leaves from rice by the discriminant
analysis (DAT; Days After Transplant)
Waﬁjg‘gth 450 530 630 450, 530 | 450, 630 | 530, 630 | 450, 530, 630
32 DAT 31.7 273 475 9.2 12.5 11.7 38
38 DAT 19.4 359 56.7 19.2 20 109 10.9
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Table 8 Classification result by the con-
structed classification model for
rice and weeds using 530 and
630 nm wavelengths (number in
parenthesis is number of obser-

vations)
.. Classified Rice Weeds
Original
Rice 100% (60) 0% (0)
Weeds 21% (63) | 79% (237)

Table 9 Classification result by the con-
structed classification model for
rice and weeds using 450, 530
and 630 nm wavelengths (number
in parenthesis is number of obser-

vations)
.. Classified Rice Weeds
Original
Rice 95% (57) 5% (3)
Weeds 15% (45) 85% (255)
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