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Abstract

Thrips and Orchid midge were major insect pests of Dendrobium orchid crops which could
disperse every year. The prototype had two major parts. Part | was a mechanism of detection for
thrips and orchid midge. Part Il was a mechanism of spraying the chemical. Part | was tested with
orchid in an orchid greenhouse 30 clumps Dendrobium Mueang district, Nakhon Pathom province
as compared to a human labor. The experimental results showed that the efficacy of detection
for thrips was 81.1%, the efficacy of detection for orchid midge was 88.1% and the average time
of detection was 25.10 second/clump which were detected by the prototype, the efficacy of
detection for thrips was 75.8%, the efficacy of detection for orchid midge was 83.3% and the
average time of detection was 53.37 second/clump which were detected by a human labor. Part
I was tested with Dendrobium orchid in an orchid greenhouse 1,240 square meter Mueang district,
Nakhon Pathom province as compared to human labors. The experimental results showed that
the decision for spraying was 92.12%, the quantity of chemical was 120.66 liter/rai and the time
of spraying was 69.12 minutes which were sprayed by the prototype, the decision for spraying
was 88.10%, the quantity of chemical was 168.70 liter/rai and the time of spraying was 74.25
minutes which were sprayed. by the human labors. The cost of a Spraying Chemical Automatic
Control System was 183,800 baht at hiring cost of 200 baht per rai for Spraying Chemical
Automatic Control System operated at 8 hours per day for working, the Break Even point was

307.61 rais.

Keywords: A Detecting System for Thrips and Orchid Midge, A Spraying Chemical Automatic

Control System, Dendrobium orchid
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sl isnsnsanniuvewhiausasdafe 120 dns/ls Fafusasnisinavesudashing
UDSAAIUANAIWINAR 7.5 AU.AY./AUNTUDSAAIUANAIIUAISPW usiazsidndall
ian 1
SPW = (1.0e+02)(4.9828 + 3.5572i), (1.0e+02)(4.9828 - 3.5572i) uag (1.0e+02)(0.0344 + 0.0000i)
i 2
SPW = (1.0e+02)(5.9196 + 1.3910i), (1.0e+02)(5.9196 - 1.3910i) wag (1.0e+02)( 0.1608 + 0.0000i)
an 3
SPW = (1.0e+02)(5.0010 + 3.3571i), (1.0e+02)(5.0010 - 3.3571i) wag (1.0e+02)(-0.0021 + 0.0000i)
han 4
SPW = (1.0e+02)( 6.7526 + 1.6604i), (1.0e+02)( 6.7526 - 1.6604i) iag (1.0e+02)(-0.1719 + 0.0000i)
dmiumsaiunu SPW idenldan SPW Aidiunald 1 Avesusiagida dmiuidad 1 14
SPW = (1.0e+02)(4.9828 + 3.5572i) fianud 10 Hz WOUNEIA 2.8 duty cycle 55% HANBUAUDITLNING
wssfulndi (Voltage) ldinruan servo motor dmiudiudnsinisdaiu 120 ans/ls Futaan wui

wserulviLNuTuaIn 0 Taad auds 2.8 Taad 191191981 Response Time = 9 fadiunil 4a9ian Delay

Time = 5 §ad3u1¥ 9394381 Rise Time = 3 H887U1% wagdaian Setting Time = 7 Jadiw1# laiiin
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AL (Overshoot) P wandluninil 13 nsnsnsiua (o) muduneu 2.2.1) = 7.53 au.gu./Aund
130 0.45 A5/UN7 LAZAIUIMENIINITANNUDZS (R) = 120.44 dn/l3
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2.2.1) = 7.55 aU.a./Au% %39 0.45 a05/U9 LagAIUIUERTINITAANUDSE (R) = 120.76 dn3/ls
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Time = 8 fiad3unfl lahiinAvjaiiu (Overshoot) Ju wandlunwil 15 ndnsnisiva (o) mudunou
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2.2.1) = 7.56 aU.91. /AU %59 0.45 3RS/U1T  WAZAIWIANDRIINITAANUISI (R) = 120.87 ans/ls

N15AUANEATIANTAANUYBIIRATY 4 117 AILAIEAIAIUVANKUY SPW WUIINANDUAUDY

serdnaussiulii (Voltage) MldAaunAu servo motor dwmsuususdnsinisaanu 120 dns/ls Auiaaid
< 1 . a a a aa al 1 a 1 1 a d’/ a o a 1

AUTIAL57 1A8YIaL981 Response Time fiAtady 8.5 Had3uil LiinAiaiuty d8nsinsdanuy
ALY 4 7 120.65 dn5/l3 AANMURANEIAINGNTINTSAANY 0.65 /s avsinainauToues
299501 wsnduanIuInnITrYUaneves servo motor wazdyaiasuniunteusn dadunnieg
UnAvean1svinauluanizte IngaIANURaNaInNERTNT wazdnIvIN1nenseausule fatu fn
AuANwuY SPW Tdauled

4. NAFIUTTUUAUANNITHUATSIATILUUERTuRTIuAUTTUUATIvdauwmEsn uazuandaeldly

TseFaudgnndeliiviSeuiisuiunssnuauy
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nareldneunatannisasivasunalelddiuiu 30 nNeuw launi1s@nnuasiail spinetoram Lay
thiamethoxam vuiunUgnnaielyd 1,240 ns.u. Wisuisuiunisidussnuaulunisdanuaisiad
U 4 AU WEAAILUAIS197 5 MU NNSBANUENSIAL thiamethoxam d@mSunidnulnalebiingeyin
189911150 529na28 Ao UN 16 TaeA3a9vinn1saanuasAlingaaInn1sasIanaleldnaun 17 Anduy
AURANANA 6.25% drunsinuauluiinuinnain Lagn1saanualsiadl spinetoram d1nsunidn
waglnszyinrdsannnisasianalelinoud 21 lnewwsaarinn1saanualsiailivadannnisnsianale sl
v a a & a | ° a | AN Py vy a
ABUT 23 AALTUAINURANAIN 9.52% AIULTITUANYININISRANUESATNEIINNTTNTIANAE LN UT
26 Antdunnuiianain 23.81% USuianisldaisiadl thiamethoxam Wag spinetoram v83iA30dlaeg

PN a ! a 1 o Y 1 a 4 IS .
wae 120.67 ans/ls wag 120.65 ans/ls auanau d@rulsyimnstdansiall thiamethoxam wag
. = a ] a ] o w M 9] =

spinetoram asussuaulnuRdy 172.61 ans/ls wag 16478 aas/ls muaisu nsesldiiarlunisie
WUa13LAL thiamethoxam Wag spinetoram 69.12 UM FINAUIAIINAITATINEDU 9.37 U9 (MN5199
4) FIUULAT I IR UNITATIVLALRANUANTAN 78.49 Tl drunssauaulgIatlunisannuasLadl
thiamethoxam wag spinetoram 74.25 ¥ SIUAUNIANINAITATIVEOU 21.22 WA (11591991 4) A9l
WSHIUAUNG 4 AUlTIalUNITRSIAALARN LA 95.47 U7

WINNTUINNNTHAAULINUATSLIAT NUIT BINTTBBUAIIINAITASIVFBUYNLEAAIAIURANAN

Q’ d’( 1 4 1 o U a 1 a 1 dll al

1INNNTNTIAULTIUALLANTY dnatranuwduglun1sdndulanuansieianas diuwesaedaning
adanelunisnsisgeuiivianuusiuglunsdndulanuaisialigandussnuauilonsiandiglyd
IUULINTU duUTIUN5ITa5AT spinetoram wag thiamethoxam vedLAIodRdY 120.66 ans/ls

! Y a = & A v i A a v =~
AlndLAes 120 ans/ls Fadumfidesnisaiual wanm199InLIIuALdUSuIanisidaisiad

jmd)}

spinetoram k@ thiamethoxam L2y 168.70 05/13 @1LUAANIINKIIUAUTINIY 4 AU
Tuniswuansedl wazensilunisiuansedunna19aiy danalninisidaisiaiusuiauintiualng

o [ a 2 A X < 1 = = a1 a a1 14
ANUU WAZNANITAULURBY WBNAINU mIuluNITHUANs ATV AT RIH AN 0.2 31./3U% danali

a v 1 o v ! ° a
Lﬂi@\ﬂaﬁL'Ja']ELUﬂ’WWUﬁ'WiLﬂﬂJu@Uﬂ'ﬁqLLiq\i’]Uﬂu"ﬂq‘U'}u 4 AU 5.13 UM
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FTUUAILANNITNUATIATLUUSRLURA11S0RANUATSAT spinetoram Wa thiamethoxam

[ '
=] )

pasunauiiunvannalelyd 1,240 ns.4. TulsaSeudannaleldanamnedeldanelunisasrwanaly
9 U q

Y

M3 6 LATNAILATIANINATEFANENTIAINTTULEATIUNIANLIN N
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3.2 HAKAATINIAYUD3Y (Output)

2. FUKUUTEUURIUANNTS
NP LUUS AR
TBITUTYUURTREBULLAS
Angiand el

(MAKLAN )

.. . . a . . DD UANANE S -
NANAMMUANSUSEY | 97U | WUBUU|  WakdalinaTuass | 97uou | wuiietu Y . WanauMnW
(WSouuuUvanNg )

1. nasANa 1 309 | NANUANLN 1 509 | STUUMUANMAUNA 4 UNY | NSENTIVINTNYRS

AU WAV dviurmaseuraell (TCI AU 1) Wou A, 2564
uszandelslund eliana
e
(MARLAN )

2. MIUTYIURENS 1 For | MaUssysiseuns 1 309 | PenuuU Uasiannszuy | MUseaAnmssea i
WAL NEWTW/FULUNTE AU asaoumasi uazh adefl 17 arAvendenems
AR WiauakuUNiUAY nerelilundaelifanavme | mans Inetusiuawe
Ynausuunan (MARLNAN ) 9Tl 2-3 5.0, 2563

3. RULUURARS U 2 | Auluy | AuluuRdnsiae 2 | AuUY | 1 AULUUSEUURTINERU 1. AUUUTEUURTIRERY
FRUMPEL FYAUMARLY unadngfiundglal wiagluazandelsl

walugmussnuAl 5.3%
WAL 4.8% MUE AU Warldy
nansPTREeULesnI
2827 Tundinenou

2. AURUUSEUURIUANMS
NN AR LUUS PLULTR
TATUTYUURTIREBULAS
Angfiund el S
wiudlumsaeaulanu
amAfiganiussnuay
4.02% uagdiUSinaumslay
ansll Sadealunsia
Wuamaditosninade
4804 de3/l5 wag 5.13 wndl
ey dlonBeudieutu
A nsaanuanseilag

LLﬁN’]Uﬂuﬁ’W‘UTU 4 AU
v sda X a ¥ A
3.3 NAaaNsNNAYUATY (Outcome) (a11)
v cada X a A a o g
NAAWINLAAVURIN UNNANAaNS
NAURANLN (Publications) @1uu 2 15849 2564
nanSuaTlnal (New products) 91U 1 WanAd 2564

*Waans : wadnsaniiinainnisdmandn (Output)lusiesan nswdsuglvemandalugsuuuuiliusslemiliogng

'
q

NTeUe visensindourananlUgianssufidellies Benelviinn1siudeuudas (Change) NUsngdn wazd

ANMAINIANATEENY AN wazdalInaen

Aa £ a =
3.4 HANSENUNAATIUDIY (Impact) (§13)

S a X o
NANITNUNNAVUIIN

VYiana

nN3ISNUY

ATULATYFAA :
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AU

AUFLINADY :

3.5 n1siwanuIdgluIduselewd

Bmy/nszuaumskanauuddelulduselenl (Usanuunangiudelszandnisiinaaululduselov)

AUULEUNE T0ELAT .o (SEULATIUEITULG) oo
o614ls..... GrywaiiAnanmshluldUs lovineliAANABENLD). ..o
AUFIAN 1AETAT. o (FEYIATTUEITIUL). .o e s
og4ls (srynaiiiAnannshluliusslovinelARRABENELD). ... o B
AATEFAD 10ETAT (FEULATTUTTU. o Bt
o614ls (srynaiiAnann s lUliUslostine AR ..o

AUIYINTT Lag UNITY UNIVINITINEAT ALIAINTNITINEAT

2e14ls.... WALINUITunegen
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unil 4 asunauazausIeHa

N1MAARN 1 99NLUU wazWRIUsTUUATIvdaUWALIW wazUndqeldllundieldiananing

szuunsvaeumdslil wastandeldlundrgldananne lngldlassnedssamiisuiuunau
Tigtuiteanuuulumsliasent wagduunnn wuil anansavihungeInsiaeantindieliideiany
walugn 78% uazinaglidenainuusiugn 86% lagile Precision Recall Uag F-Measure 82% 1163310
= 1% = 1 a L
nsiseuiseun 60 Liiin Overfitting

Slothszuunsaaeumisl uaztandreldumsaasundasliidiau 30 Aeululsadouugn
néglifanavmeIsuiiisuiunsldussnuaudiuiu 1 au nudn eesimnaiunsnlunsnsaaey
waslal 81.1% suvsdsiignitansaintandaoldl 88.1% wailunsasiadoutads 2510 Jurfiserion
dunsanuaufinuansalunisnsnaoumaslil 75.8% Fundsrigminaisaindindaelsl 83.3%
nanlumsnsiadeuiads 5337 Jundiderou lastausnvesmissansasiuauimnuRanaintosniy

wiAUEaUAAmAlAAIAURANEIALINTY Tnenan1InTIRdeUYeATesNYnINIiUgnndlelll wariin

=

Aginenvesnsuivinisinenseausule

1 4
< va v =

Y o a v & Y Y Yo & v
GUEJ‘r\]']ﬂWGUENLﬂi@ﬂmuuUUigUU@iQﬁ]a@ULW@UIW LLGSUQﬂaUHINWWWU’]mu mﬁﬂﬁnl’ﬂum@ﬂ{j@u

Y

AILUU (xy,2) eliuaunandsunlinsivasu ldaiuisandunisnsesnisnsageutodls 39899

[

auAToIRuLUUADlU diunanismadeutdumsiUsuiisudugdiuigns 1 AL Jemsadeutiufy

Y

[y

AU
Y

o

MWIYN1TRAEAU LD LANANITAEBUTIANULNBINTI LazUUEIINTY

N1MAARIN 2 WAISEUUAIUANNSHUE SRl s uszUURTRaaumwalln uwastndeldlundaeld
ANAaNNELUUINLNLIA

LASEITULUUSTUUAUANNTSNUESIaluuusnludAlulsuSeulgnndeldanannefidnuaelu

A = - a @ a a % ” A
wyunaAdeuNuuTawilawwIkUaslgn Tnguagurunafnswyuyudaviuansiail Usenauslgidaniy
LU cold fogger 31U 4 %I WATEONWUUAIAIUAN SPWM (Servo Pulse Width Modulation) Tunns
) A s s 1 d v - Y A oA @ A o
JundouireilinewasiIuTEUULamAvewindn Welvdniin1sdanulianviiny Weinisaasy
ANNAINTALUNITVINU WU

1. nanevauassenIusiulihnldaiuauweslwewesdmsuusudnsinsaany 120 dns/

15 fluranfianusinids lnegaeaan Response Time TAnade 8.5 fadiui lifnAmaiuiy 8057
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nBANLLRAEI 4 W 120.65 Ans/ls AraruRawainanndnsinisiany 0.65 ans/ls TasAraan
Annananumsng waziinivnanunseensuld fedusauauuuy SPW T nul#s

2. syuumsndeumaslyl wartndaelsd wnesaaeundreldl fmnuansolunmsnsaeumde
n 87.5% denoniignyiarsantandaslsl 93.3% natlunsnsiadeuieds 24.60 Juriirereu vz
usauaudiamuanasalun1msasunas iy 75% sunsiignyinansaintandaelsl 80% ranlunis
ATIvEDUIRAY 49.37 Tuiisariou

3. SYUUAIUANNTNUENSIATLUUERILR dauusdugilunisdadulaniuansiall thiamethoxam
93.75% waza13sAdl spinetoram 90.48% vz fiwsssuaudauwduglunisdndulonuansiad
thiamethoxam 100% waga154Ail spinetoram 76.19% 1A8YIUINVBINITATITUTSIUAUTAIAIY
Annanatiosnin wiruseudvhliaanufianaindiutu dwalieuudugilunsfedulauansiad
anas uansnsniasesiifiruasianslunisnsvaey vilimnuustiuglunsinaulaviuansiedigend
usauaudlenmandaelitiuumniy

4. szuumuauMsiuasialiuuusluiR fusinumdldanediods 12066 ans/ls waznand
THlunsdaviuansiadl 69.12 unil dunsanueuiiuTnamsidasiafieds 168.70 dns/ls uaznaild
lunsaeuansall 74.25 w9

5. S¥UUAIUANAITHNANSIATLUUBRLUTRALTIAT 183,800 UM kagA1d1ekT1UALluNITIY
asiafisnan 4 au 200 vw/l3 e B e /Ay fiduainuaiiesziniaasusmansiadesiuiuy

SPUUMIUANNSNUENSIATILUUSRLWTRTARAN U 307.61 13

q

v ° (.4 o

v ' v a 3
VBLFAUDLUSHABALNYIVBIAINRIUNIIAN Luumﬂuszawa‘lﬂ -
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Jaynnuazguassalunasvineu -
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ATINLEASNTN

N1MAARIN 1 99NLUY wasWausTUUATIvdaUWAYlW wazUndqeldlundeldiananineg

A1519989N15NAABH 1

A15199 1 NAN1SNAABUAIRIIR Precision Recall way F-Measure @1%5UNISINLUNATN

Type Precision Recall F-Measure
orchid midge 0.78 0.79 0.78
thrips 0.86 0.85 0.85
Mean 0.82 0.82 0.82

A15199 2 HANISNAADUAINNEINITALUNITATIVFBUVDITEUUATdoULNaY LY wazUndaeld

bl d (%
WUSHUMBUNULIIIUAY

No. Thrips The quantity of position damaged Detection of Detection of
Orchid by orchid-midge prototype human labors
(clump) Real prototype human Real prototype human (second/ (second/

value labors value labors clump) clump)
1 5 5 5 0 0 0 25 a6
2 2 2 2 1 1 1 24 43
3 7 5 7 1 1 1 28 52
4 0 0 0 0 0 0 20 41
5 8 7 7 2 2 2 28 62
6 3 3 3 3 2 2 24 a5
7 0 0 0 2 2 2 22 42
8 6 4 5 1 1 1 26 58
9 9 7 8 2 1 2 29 76

10 0 0 0 0 0 0 21 42

11 7 5 6 2 2 2 26 52

12 4 4 a4 1 1 1 24 48

13 9 7 8 2 2 2 28 65

14 0 0 0 2 2 2 22 48

15 0 0 0 0 0 0 20 44

16 6 5 5 2 2 2 26 55
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17 9 8 8 2 2 2 28 69

18 8 6 7 2 1 2 27 68
19 0 0 0 3 2 2 25 ar
20 7 5 6 1 1 1 27 54
21 0 0 0 0 0 0 22 46
22 a4 3 2 1 1 1 25 49
23 3 3 1 2 2 2 24 50
24 6 5 3 1 1 1 28 55
25 0 0 0 2 2 1 24 48
26 8 6 a4 0 0 0 26 62
27 7 6 4 2 1 1 27 61
28 0 0 0 2 2 1 24 48
29 5 4 2 1 1 0 26 56
30 9 7 3 2 2 1 27 69
Sum 132 107 100 a2 37 35 753 1,601
Error 25 32 5 7
Mean 25.10 53.37
T-test 0.32 0.33 15.91

Note: * = significant at 5% level, NS = not significant

A137199 3 AnlgInevmunlunisasiesessuluusruunTIsasumas il wastinaieldlundleldana

niIy

578019 FuUEY (M)
TanviuasasfuwuY
1. pvalillndmiuvinuvuna 20,000

2. @197 599 M #UInI19 9.5 1l wiauileawa 3,500
YR 1:1.5 §1U 2 ¢

3. svgilillondmsurilasasng uagsEuus 9 20,000

4. washinelwosvunuseln 5.8 JIAU-LUAT 12,000
WiounszUnAgIanNsIMe 1:20 31U 3 ¢

5. [WasNeWmasIUINLIITnN 2.2 TIRU-LUAT 3,000

WiounszUnifesansIng 1:25 91U 1 é
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6. lunanaes Sony A6000 9,000

7. gunsallnih uavaunsalinay 40,000

8. YadeduuuTergiiilond i 3 90 3,000

8. 3w 10,000
samﬁ’aqlumia%fmﬂ%m 120,500
AusaUsEnevas Ay 5,000
sAldaetammalunsadraedosiunuy 125,500

2000

AT 1 Aany 2 3R Orthographic YesszuunTIvd@eunaslvl wazvanaield
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AN 4 N5AADUNVDILIUNG 4 LN

RGB-D Camera Software »| PC computer <
v
Manipulator movement Arduifio Mega 2560
e

software

(Arduino 1.8.13 programing)

Servomotor Drive of

Manipulator

Microcontroller

The orchid pests monitoring system
software (Python V.3 programing) &

The targets were chosen by user

A 4

8 Channel Relay
Module

Analysis

A\ 4

Auto focus & Shutter of

RGB-D Camera

AN 5 BannsYuYeIsEuunsasunasln waztanaleld
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STAR » » i
Detecting the pests Zoom Automation

from digital camera
Found

Image Classification

by Covolutional Not Found

Nertiral Netwnrk

A 4

The counting of pests by

Image Processing

! '

They were shown on text box

END

AN 6 NENNITIATILI ATATINFDUVRITEUUATIa@ UM waztinaelyl

Medel Accuracy

troin

050 tost
0.85 -

0.80 -

-~

075

Accuracy

070

o |

0.55

0 20 40 40 80 100
Epoch

AN 7 N5 LEAIANNENNUSTENING accuracy WarTOUTRINISRNEDU
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Model Loss

train
taest

o1

Loss

04

Epoch

o % v ¢ ! ==
AN 8 NIMNLEAIANMUAUNUTIZNING LOSS kagIauIRInIsHnaau

N1SNAABIN 2 WAINITEUUAIUANNITHUEITANSINAUTZUUATIdaUWAL LW wasuandaeldl

1'% v o va
néngldiananneuuudnludi

15199 4 HANISNAFDUAINNAINITAIUNITHSIVEDUVDITLUUASIdULNAL LN wazUanarelsl

bl ) (%
WUSHUMBUNULTITUAY

No. Thrips The quantity of flower damaged by  Detection of Detection of
Orchid orchid midge prototype human labors
(clump) Real prototype human Real prototype human (second/ (second/

value labors value labors clump) clump)
1 1 1 1 0 0 0 22 43
2 0 0 0 1 1 1 24 45
3 1 1 1 0 0 0 22 aaq
4 0 0 0 0 0 0 20 39
5 2 2 2 1 1 1 29 62
6 0 0 0 0 0 0 21 a2
7 0 0 0 0 0 0 22 40
8 0 0 0 0 0 0 23 a2
9 1 0 1 0 0 0 24 46
10 0 0 0 0 0 0 22 a4
11 0 0 0 1 1 1 26 49
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12 0 0 0 1 1 1 24 48
13 1 0 1 0 0 0 28 56
14 0 0 0 0 0 0 22 46
15 2 2 2 0 0 0 28 57
16 0 0 0 2 1 2 26 58
17 1 1 0 2 2 2 27 51
18 0 0 0 0 0 0 25 a7
19 2 2 1 0 0 0 29 61
20 0 0 0 1 1 1 24 49
21 1 1 1 0 0 0 24 47
22 0 0 0 0 0 0 23 48
23 2 2 1 0 0 0 27 56
24 0 0 0 1 1 1 24 50
25 0 0 0 2 2 1 27 54
26 1 1 1 0 0 0 24 49
27 0 0 0 0 0 0 22 44
28 0 0 0 0 0 0 24 48
29 1 1 0 1 1 0 28 57
30 0 0 0 2 2 1 27 59
Sum 16 14 12 15 14 12 738 1,481
Error 2 a4 1 3
Mean 24.60 49.37
T-test 0.38"% 0.40" 19.78"

Note: * = significant at 5% level, NS = not significant

A15199 5 nan1svadsumsanaulanuansiadl Lagn1s@anuansiall spinetoram wag thiamethoxam

1A8LAS L UTUMBUNUNIT LTI UAL

Decision for spraying the Decision for spraying the Using the spinetoram Using the Time for spraying
spinetoram thiamethoxam (liter/rai) thiamethoxam (minute)
(clump) (clump) (liter/rai)
Real Prototype human Real Prototype human prototype human prototype human prototype human
value labors value labors labors labors labors
21 23 26 16 17 16 120.65 164.78 120.67 172.61 69.12 74.25
Error 2 4 1 0

36



M13197 6 AT IMUATUNTTATILATEIRURUUTEUUAIUANNIS LA SLATILUUSR LWTA lulsaSoudgn

nagldlananieg
318013 IUIURU (V)
JanyhLASsduLUY
1. svgiliflondmSuihuauna 30,000
2. Madlwdusynvila 2 19 U 8 Fn 8,800
3. prgiliflendmiuriilaseaing warsEuuTN 65,000
4. WS IUBMBSVUINLSIDA 30.5 TIRU-LUANS 30,000
WiounseUnifusdnsIng 1:20 31u 2 M
5. WBSINBMDSVUINLSIDA 0.85 TIAU-LUANS 4,000
wieunszYniesonsmae 1:10 917U 8 i
6. Wiaauu Cold Fogger 91uaU 8 da 8,000
7. gUnsalluih uavgUnsalinay 20,000
8. YadeduuuTerailillenduiu 2 4n 3,000
8. Bu 10,000
ﬁmﬁaqiuﬂ’ﬁa%mﬂ%;aa 178,800
AusaUsznevasuazdun 5,000
sAldaneualunisadanesiutuy 183,800

Servo Motor 2 m 500 mm

Position Sensor el

G | o
U 21 )—> Controller Unit 60,
: 0
m

1 Cold Fogger Injection

I‘ Three Way Valve

a Y | 1 = v @ Y
AINN 9 Iﬂiﬂﬁﬁ'mLLagﬁUUUﬁgﬂ@UT@Qi%UUWUﬁqiLﬂNLL‘U‘ULL‘UiNU@@iW"L@I
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A 10 STUUNUasALuULUSHUdns e nRanslulsusau

' 4

-
e

Fabricated

Solenoid Valve
Connection

AN 11 M PAULLARARINSDUNUIIRA
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The Variable Sprayer Controlling

Software (Arduino programing) & Set

point value were chosen by user

PC computer

A 4

software

A 4

The orchid pests monitoring system

(Python V.3 programing) & the

targets were chosen by user

Arduino nano

Microcontroller

A 4

Position Sensor 1

A

y

Module

4 Channel Relay

Position Sensor 2

A 4

\4

Boom Sprayer is driven by

Servo Motor

Opening 4 Solenoid

Valves

Voltage (V)

A\ 4

On - Off 3 Ways Valves

Closing 4 Solenoid Valves

& Closing Servo Motor

4 Nozzles (cold fogger)

Water Pump

Chemical Tank

AN 12 BENNIFIIIUYESEUUNUASAT W UULUSHUD RS LR

100

l 7\ Fi. 7 N
] ]
— Reference sienal
L . | ]
— Response S|gnal}
I \ \ \ |
’{
I |
L , [ | ]
‘1_ (\‘ | J‘ |
L : | 1 - ’| | L | : 1 L
10 20 30 40 50 60 70 80 920
Time (ms)
A9 13 N5LANIANLFUNUSTE NI NFY QI 19D ILar A Y1 UMD UAUDIIDIIAN 1
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Voltage (V)

Voltage (V)

5 T T T T T T T T T
S N % N\ ZB , £ T
/ \ /
3 ) | B!
— Reference|signal
il ‘ 1
:‘[ ‘ T Response signal ]
T ‘ ‘ ]
/
0 4 T
\ f
sl \ H
o o 7
[ \
4~ \n = \\— - g \\_/ — /—
5 | | | | | | | | |
0 10 20 30 40 50 60 70 80 90 100
Time (ms)
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ABSTRACT

Thrips and Orchid midge are major pests of Dendrobium orchid throughout the year.
Usually farmers found thrips after an outbreak had already occurred because of their small
size. Signs of orchid midge outbreak were the vitrification and distortion on the orchid flower
buds which were difficuit to observe. The objective of this research was to design a detection
equipment for thrips and orchid midge which could reduce error of the human labors. The
prototype had two major parts. Part | was a Convolutional Neural Network (CNN) which had
been used for images classifications. Part Il was a 4-DOF robot arm which could be moved
for insect pest detection through a digital camera. It was tested with 30 clumps of Dendrobium
orchid grown in a greenhouse at Mueang district. Nakhon Pathom province and compared
its performance with a human labor. Results showed that the efficacy of the prototype in
detecting thrips was 81.1%. for orchid midge was 88.1% and the average time of detection
was 25.10 sec/clump. For human labor, the efficacy of detection for thrips was 75.8%. for
orchid midge was 83.3% and the average time of detection was 53.37 sec/clump. Human
labor worked better at the beginning as compared to the prototype, but in the latter time
the prototype was better due to human labor fatigue.

Keywords: detecting system for thrips and orchid midge, Convolutional Neural } 4-DOF
robot arm
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