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The objective of this study was to design, engineer and develop an unmanned
aerial vehicle prototype for surveillance and control of proliferation of golden
apple snails in agricultural fields. This was achieved by applying the vehicle in
conjunction with surveillance image processing; the snails were eradicated via
a sprayer attached to the aerial vehicle sprayer. Doing so would reduce the
risk of chemical exposure to farmers The research was divided into 2 parts:
(1) Operation of four-rotor aircraft installed with a water pump motor system
by steering the flight. The unmanned aerial vehicle was initiated by remote
control in manual operation mode. When the aircraft was stabilized in the air,
its height position would be locked in order to fly and detect the snail eggs. (2)
Image processing was conducted using HSV (Hue, Saturation, Value) space to
analyze the color values of snail eggs at four altitudes, namely, 1 m, 1.5 m,
2 mand 3 m. Accuracy of the flight system to detect snail eges was assessed.
A group of 1,000 images was used to test the software of the system within
the campus area of Rajamangala University of Technology Rattanakosin Wang
Klai Kangwon Campus as well as within the agricultural plots of farmers in Thap
Tai Subdistrict, Hua Hin District and Nong Ta Taem Subdistrict, Pranburi District,
Prachuap Khiri Khan Province. The results showed that the unmanned aerial
vehicle for surveillance and control of proliferation of golden apple snails was
able to survey and detect snail eggs and eradicate the snails at the specified
altitude with an overall accuracy of 80%.
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gﬂﬁ 11 (n) N19%11 RGB () N13%11 Gray Scale (A) 1151 Binary

5.2.4.2 MIMVBUANAILIBULUULALT (Canny
Edge) [19, 20]Lﬂumwﬂmda%ﬁqLLaxLé’usamaﬁmqﬁag
Tunm LﬁawiwLﬁuiaumaﬁmq%mmmﬁmmmﬁuﬁ
(AUN) ﬁaiﬁi’wﬁmaﬁmqﬂfﬂﬁ 1PguanNN1SY0I3I LAY
fagmAnaauavtiosanienislassavdvesilendu
AVIUIYRIVRUING Falul21] 1G’ﬂﬁi'§mwwaumwﬁgﬂ
sesauysallunsAumveunmvesalil fie woula fiu

du ioludnuenandnunzvemaliifaosialagld
winn1siTnanuaizveeUla fie dund wavdded uay
G iﬁﬁﬁﬂ‘tﬂmzLL@%’«SWLLUﬂm’mMMULLazm’mL‘Uéjm Fady
Mﬁﬂﬁ%ﬁﬁu33ﬁw%ﬂwwém%"umsmmawaqgﬂmwﬁﬂﬁ
FBuaudausmhlulitunsenaduvevdvedlineswes
iﬁﬁL.ﬁmmﬂgﬂi'wwaﬂﬁimEJL%@%ﬂfuﬁﬁﬂwmziﬂiqiwqﬁngﬂ
Ansiueenly

Canny Edge

JUN 12 MImveunmaeIsuuuLALl

5.2.4.3 M3fnsauingaieds Contour [22, 23]
Dunsfumyuainiassadsvesinguuam Taefvun
Tidumgunssesinguenaedengiildriudunoums
WIVBUAMMEISWUULALE (Canny Edge) 1oy e
ﬂﬂiauqﬂﬁuﬁmmau*ﬁmqﬁwm wagyhnsinveuvesing
amitliilfusenaundeliiamegunswesingiidioans

wilugt [24] lenimdnnsinseuingeaeds Contour Tl

TunsAuFUNTwing uagnTRduinguuriosuy Wy
ULy 01A15 Towh v duveunuy udu e
Iaunsanenueyinguaazyialadniuinlulunisuus
drunwsialy
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Contour

JUN 13 M3finsauingmeds Contour

=

5.2.4.4 nM3AsganaulavunInge3s Sub-

Rectangle[25, 26] \un1sisnnidnwauevsejunssvesing
Fanamdunsasvadinnseliidunsasuadingdnue

Contour

Sub-Rectangle

yasinghazuannmsiulunuusiay Inguug Inen1simvun
voulwnvasnmnamiviegludnuay sUamaey

Output

™ ()

(@)

g'dﬁ 14 (n) N3 Contour () N15¥11 Sub-Rectangle () HAANS
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fitmuntu TnefiteldAnusnungvasniadonamitlily
nsvedeutiy Seaslivdnnsifioudisdveslainoseiuay
thanimuataed GsmsimuatasiiuarldanUighd (Hov)
Jafidelsimanmaniilasthamshedisveslivesived
Wandumesidn wazauazwanluiiesdu e suaiuld
gneTiiu kagiuanuewmLaY 8LneUTINYS Tanin
Uszuisdus idemendvosusazam deldmaudans

Mnsivunsdvesdnmanuazasan ielinismnsidu

Avadliverireituiinunseunquiign
6.2 wé’ummqﬁlﬁﬁmaaumiﬁu WAYSEYENTNUEN
flsvszaviami Tnedosimvesndoaiuunuiifiseldiy
aunsansandulivenweslinszzgean 3 wes esan
neswoItufivundnuinuaringdiusnnazunsnia
ognusuuarlurosiis wazsvesshanil 1 wes tu {3fy
szfriladszrduildauiuly Snissozmswuenfity
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%Accuracy = 100 -

v
v a

g7l Segay MAUAAAaBUFINLS (Relative Error) Aatl

%Relative Error =

\ilo Xmea o Sruauatsiinsnaeunmuazdsiifnuds
\Waugneied
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a o

7. HaN198Y
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T'I] 3Un 34 Mission Planer
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%Relative Error (2)
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JUN 17 dregnnsnaassdulunisnsaduinguatliveswesluwlasmsinunsanniudeniu

Tnglumamegeunmsvhanuvesnmstulazasaiulivey
o3 finsimmnszezsing (Wns) oF 4 sedu fe 1 WA
1.5 A3 2 WA uaz 3 a3 nevinistudnanmlag
miizqmmazlﬁﬂmmmw Ground sample distance
(GDS) sadednsIAuElunsOu (Vertical Speed wag
Ground Speed) 151971 2 waTATIIFUAIN 30 afq

Tnevimsnsaaduluitudifishet 30 90 Gausazgafinisi
Fragnation 3 A AaseiusTEI 4 SYRU LanInW
Fethafined 3 Snvisvinisaaeufuaninwndes 2
WU Ao LuURuL wasuuuRudentulneuanwasosng
MINAEBIRINISINT 4

A3 2 AUAZLEEATININ Ground sample distance (GDS)

3¥AUANEINAT) | Ground Sample Distance | Field of View (m) | Vertical Speed | Ground Speed (m/s)
(GDS) (cm/pixcel) (m/s)
1 0.14 1*1 0.02 0.33
1.5 0.21 1*1 0.01 0.10
2 0.28 2*1 0.02 0.03
3 0.42 3*2 0.07 0.16

a9t 2 dulunsdivesnistmuanugilunis
Sutuegifuaudissnisveslfnuindmmudoansany
wendadaitui (Ground sample distance : GSD) 41N
fouiindlauarliaonadostuuaningiussmarsiiled
mswasundasssfumauesamgensiuazdmali
AnNuuendnBeiiuiidsuawmiludeizr) dady
nsareamlilddn GSD Fefidedensdumnugedld
lumneaes 4 seav lnelinnandRdnuausmuwosuuy

CMOS vunadumes 3.58x2.02 mm. way Focal length

fiFin 4.00 mm. TngAgs 1 wns A1 GDS it 0.14
ANEN 1.51 AT A1 GDS Wiy 0.21  ANEA 2 Lums
A1 GDS iy 0.28 WayANEN 3 AT A1 GDS Wiy
0.42 \ielansafivzniadulivesweiweuaziiiui
ANULANFNIYRIHaNSIaes Snvsanansathluldeuld
a3dlunguanununanssuld
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AAugNAaslagsIn (Overall Accuracy) (%)

FTAUANES (lAY) Sruundsiivadey . .
ANTWALUIS anwaulenyu

1 30 90 90

15 30 80 80

2 30 80 80

3 30 70 70
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