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ABSTRACT : Accurate forecasting of occurrence time and abundance of insect pests is essential for
developing technology of integrated pest management system. Digital image processing algorithms
were utilized to automatically recognize rice planthoppers which are major insect pests in the rice
cultivation field and were subsequently used to estimate densities in the field for efficient forecasting
of insect pests. To the images taken in the rice field, image decomposition, top-hat transformation,
threshold, and minimum and maximum filter were implemented for patterning individually the brown
planthopper specimens attached at the bottom area of rice stems. In average 95.8% of images were
correctly recognized for estimating densities by the developed system, and the recognition rate was
higher than that obtained from direct observations by experienced observers. Furthermore, the size of
the recognized specimens was measured and was used for estimating the age structure in the observed
brown planthopper populations.

KEY WORDS : Automatic recognition, Density estimation, Image processing, Planthoppers,
Forecasting
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Fig. 1. Examples of the image of the rice planthoppers attached on rice stem.

T wgelre] WA Yake] F
ghollA] #ate] op2t MAH ez FosH T
ict Al EEdaele AFUAS AT F=dp B2
AzAle Az =, PA v)gel AT 288 )
A7, 87 2] 28-S 2 & 5 ok 28
d AEFTRRE HAME AN AT A L
QA7) A Aol AF HJuol BpHes 9F
et

A Fo) LY 71 DA dxe] A Fug upet
o2 AR AL AASH BT o) HxE
FolRME Al EES ¥4 & U 53] HETet
22 v T2 vl vl A7)l we} oAl W
Al oA gl A7) 7L FeA 7] w2 o zte] v %
T8 ouje Adg. 2] Yl 74 A9 5
A71eNEE FAHo= F7R LAY AT 2
ABAM Frobs 2Abet 24 AR WHRLT Sl 7
ZAL WS A3 B9 V% e % 3h=d, ot
T 2 BME ASH v e ke S
AL 2R AR BAAE A, 4 7 4y
e BE 4 d 2-W frobs Ak 4A
1 2ede] vlmA mE3H ] 3 "w)A Fol 77
ol 4& 4 gl ubH, TA ZA= S FAM] o
o] mnh £ AR F2 St E3H H
Q) Fhehel] 8RS

=
AL HF AEE 98 g

el St

0

()

il
S

H
i -
_p
ﬂllo _hl

&
&

b

> % 9o o
AR

ﬁ
Mo
o AU ox
?J
—{J

e

dFadel 24 2] e 2P
o mF3) A5yl 27 2 TN E ol 4
§ 27 Al A Asez e dxstn I
=5 A & 5 A HEAA” 7S HE8 2
A sgic) s Fe] 2R AL AN LGA AR

(machine vision system)’& E&] o}-& AlEo} %o
AeozdE PHTL F U4 AFS EFoz 4
(recognition)3} 22} sttt A od Al AIA| AEl S
AA-AAEl A EAR 24 Q4] Bl Bl g
H e, sgebl e 574 #ele] ZAE
3, FAbE FAAM A A2 W9 F 54
aFol 23 I 2 Tl HEHT U Zwig-
gelaar et al., 1996; Meyer and Deshazer, 1999; Andersen
et al., 2000; Marchant et al. 2001). 2 dFo|| A= o))
T dAdAr)ee S8se] 9130 UsE AEos
&x13Fo =4 “8R g A7) A A (in situ biomonitor-
ing and management system)’& 1% ¥h§E& N

s}z sk

R

HdEdE ¥ opedd

gAtelA 7ol Ag-e 93 diAtez e
‘3%—3— e 27 g wad7s AR o
=9 Fulel WE AY ZES) A
AZE AET T 79 48U xo A FAE Fod
st 9 AL 2UE ol g3t Fxdsla)
om oJAE 640 x 480 (pixel) jAL=E A 8515}
Fig. 1a2} Fig 1b 52 Alge) Ab&% gAMS Jehd
o} A E|d e &S 24317 sl Fig. 13} 2
2 A& 113A ARgsldoh

N

2

-4

2]

=
=2

-
nal &

o

gozre %4 JAAMETF o]ulA)



Park et al.: Density Estimation Using Digital Image Processing Algorithm 59

| Image capture |

Structuring element
decomposition

Y

| Top-hat filtering |

| Threshold |

| Max/min filtering ‘

Recognizing target
objects

Fig. 2. Schematic diagram of image processing.
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