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ABSTRACT

Thrips and Orchid midge were major insect pests of Dendrobium orchid crops which could
disperse every year. Farmers found the thrips after an outbreak because they had a small size.
Orchid midge could detect an outbreak by considering from the vitrification and distortion on the
orchid flower buds that they difficult observed. The objective of this research was to design the
mechanism of detection for thrips and orchid midge which could reduce an error of the human
labors. A Convolutional Neural Network (CNN) had been used for images classifications. It was
tested with Dendrobium orchid as compared to a human labor. The number of growing media
was 30 clumps. 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. When a human labor
first detected orchid he worked it better than prototype but later on, he worked it worse than

prototype because he was fatigued.

Keywords: Thrips, Orchid midge, Dendrobium orchid, Convolutional Neural Network
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= _: IMG_2020072513  IMG_20200725_14
4548760 4930145 4948129 5106762 5137926 5159668 5330683 5411830

5657557 5949375 0751628 —

IMG_20200725_14 IMG_20200725_13 IMG_20200725_13 IMG_ 20200725 13 IMG_20200725_13 IMG_20200725_1 13 MG 20200725 .13 IMG_20200725_13 IMG_20200725_13 IMG_20200725_13 nymph thrips = VLW
4316 4623255 4648025 4742092 4754280 4800691 5054476 5525080 5547763 — LW a EJ
’ ) ¥ L .
nymph thrips adult thrips thrips on tips thrips on thrips palmi 05 thrips palmi thrips palmi0l  thrips palmi02  thrips palmi03  thrips palmiod —J
thrips_resize adult_resize tips_resize 05_resize

AN 13 fre819v89n AL lunsEinaau
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8. NsuULazkanINaIUIUNAY W wazundleldvasssuunsivadaumayln wasuanaleld

AWARIUNITLENTinveInmaIniaseUsEamieukuunauligiuazgninuduIumaey

Y

Tl wagvandreldnnulaglelusunsu Python V.3 laus13nlgAe NumPy, OpenCV, HSV wag
MessageBox lngfEnanNN13nTIUAWILTIngaIensieueuaA1veddlngwUase uUaTa9 NN

RGB 1Uu HSV Lil0aAKNaNI¥NUINAAIAIIMLTLLES 21T UNNISLENLAY LY ULUAFLINBYIN Binary

a o A

Threshold wagldnszuiunistu Count laedv1adu foreground 7is1aula d@audaife background

[
) =

wanslunnd 14 szuunisdudiuingilannuiduuanddunmi 15 uanwanisiuluguwuundes

q

ToAuuanslun1ng 16 lnanasstoniny thrips wansduIunaslniiny orchid midge WanIgIUIU

fundanignuiindleliiiivinans wag orchid wanndieliineuiingis

ATWA 14 (n) uans foreground waz background vosamnaglwlulusunsa Python V.3

(9) wand foreground way background vesnmdandelilulusunsy Python V.3
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»| Binary Threshold

Image input l
Convert _S> Binary Threshold | AND |—
RGB to HSV 4

A\ 4

(Image Classification)

V Binary Threshold

Result on < Count <

Text box

A 15 Block diagram vesszuunsiuduIuing

Number of pests

thrips orchid midge orchid
2 2 1

AN 16 wansran1siuIwIumaelil waztindieldluguuuu Textbox

' ' & asg =1 ] v ]
9. ﬂ'ﬁﬁ\‘ﬁlaﬁdaN']‘U‘JS'U‘ULu@lL'ﬁﬂ‘U@ﬂ‘J&’UUﬁi'ﬁ]ﬁa‘ULWﬁEﬂW LL?IS‘U'Jﬂﬂ’JEJI&I

MIAIUANFILVUILIUNG ¢ UNY wazdsdayan1snsIvdeurussuundsaioazaanlunisld

[

ululsaseudanndqelddl Router iludinardlunisieuredeyadyqyinnisaiuan Usenauaiy

U ]

ABNTIABTULUUNNANT (Notebook) Uazluna Mega 2560 R3 Ch340G Wireless Wi-Fi ¥84uainAiuay

Arduino Mega 2560 Tun133udyaanUssaIanan1sdunITnIIEULATAITUANNITYINIUYDILUY
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[
Y

nanuesamuAN NFouNIEIdyIMNNITIvERY wardyynnsmuaulungunsalansauasuandunin

717

Operator’s Arduino Mega 2560 Board +

Router
Computer Ethernet W5100 R3 Wireless Wi-Fi

Accelus servo 8 channal

driver relay module

4 DOFs

Manipulators

Sony A6000 RGB-

camera module

Al 17 msdsenedeyarnussuuilnisavasssuunsinasumasll uastandaeld

31NNN9BONKVUN T TRNABRAZAIA I8 ToyaN I UTEUUADUN AR SIEMITAT fnaaaiinis
panwuulvivesnAIuAL Arduino Mega 2560 yiwntiniilunisussulananendnman sniaudsdyniu
n1saruAuluNlunanaes Sony A6000 RGB-camera hagdQYIMAIUANNITYINIIUVDILVUNALUT

Accelus servo driver UpatonauIunawAazinu 61U Relay module lagvinutifiadeutduidniies
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(Server) SU’eNi%UULﬁG]L%%ﬂﬁ F9AESUAPILNLIUANBLTIUNG LagAFINIIATINEDUNIAINABUNIADITVDS

(%
=1

v PN a s 9] ° Y A & ¢ . & ac
AnuAn tnefineuiawesvasmuauasimiiilulaaieud (Client) vasszuuilniisadl

'
a0

51003 (Router) 1ugunsalnaufiaumesiviminidng IP Address Wifiu uasamauAu Arduino

[

Mega 2560 @ailluna R3 Ch340G Wireless Wi-Fi Tun153udnyay1od Wi-Fi Wausafindedayaiu
AoNIMDIUBLAILAL uazAUNILEUNIINTTdsToyaTEninsaIssnenfinnesiunisluduaies
Aeufinneslaten1eiidesnts Tneisnunesiléduife D-Link/DIR-612 faudadild 2.4 GHz arwisaly
nsdetaua 54 Mbps ei';umiLﬁ?j'amiaﬂauﬁamaﬁfmaaﬁmmuLsﬂ’ﬂﬁ’mzwLﬁmﬁ%ﬂé”mﬁm@m Wi-Fi 14
gunsal TP-LINK/TL-WN321G 1dugunsallunisidendensufininesvesfaivauidrfuisumes o-

Link/DIR-612

seuuiinisailazdl Defalut Gateway 10u 192.168.0.1 { IP Address dusunoufinnosvesy

AruAuu 192.168.0.2 uawdl Physical Address 1u 00-21-27-C0-C9-5F wanslunmil 18

Network Connection Detalls

Property Value

"?7',3!(;6 Address 00-21.27COLH-5F
IP Address 19216802
Subnet Mask 2552552550
Default Gateway 192.168.01
DHCP Sefver 192.168.0.1
Lease Obtained 1/1/2545 0:.10:15
Lease BExpres 1/1/2545 2.10:19
DNS Server 192.168.0.1

WINS Server

Al 18 seazBeamsideusiednisaresreuiiunaiveaiauny

yhnsidourevsianuAL Arduino Mega 2560 Li1fuuesn Ethemet W5100 R3 Wireless Wi-
Fi Whfuszuusimdsariiumisans LAN Tnesnelides nseld Adapter 7-12 V udsanntudlusunsy
Arduino IDE Weuldamunind 19 aslulusunsuiiioss Arduino Mega 2560 wnfuuasa Ethernet
Shield #11 Router W&nneulwdldn viinnsadniitju Serial monitor agil IP Address 1iu 192.168.0.3
wananauuIelunwd 20 Weanusaideusioruszuuidniisaldazanmnsadusiudeyasenineduldlae

Lidtedldans LAN annpeuiiinesvassaiun



#include<Ethernet.h>
byteMy MAC address[] = { OXDE, OxAD, OxBE, OxEF, OXFE, OXED };
voidsetup()

{

Serial.begin(115200);
Serial.println("Starting...");

// start the Ethernet connection:
while(Ethernet.begin(My MAC address) = 1)
{

Serial.print(".");

}

Serial.print("My IP :");
Serial.println(Ethernet.locallP();

}

voidloop()

{

}

i 19 TEndwsuideusiauesn Arduino Mega 2560 fiuuase Ethernet W5100 R3

r
y/IP *.1921168.0.3

] Autoscrol BothNL&CR « 115200baud «

A9 20 S1wazBeansWeNReaIsATEsUBSA Arduino Mega 2560
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10. NAFBUANUAINITO LUNITATIFOUVDITLUUNTIdaUNAL LN wasuandleld

AINAADUAIUEINNTOIUNITATIVEBUYBITEUUATIFd UYL wagUnaluld avuienns

& ! [ dy
NAFDUBDNLUU 2 @3U AU

v A

10.1 naaauauaIusalunisuenyiavesninlaglasetigUssamiieuuuunauligdua
sanwuu Joyanldiduainanglulsuiaudgnndieldananitediuiu 840 an usazainilvuin
128x128 finwa wuudu 2 nuae Ao waslil wazennisyargantinadeldl wasld 672 amlunns

Anasulireniinmesisoudidudiuiu 100 seu @ 168 MwldnadeuaugnApwauUTIaeY Faind

Y

[ 1

Telunisusediukuuingss Ae Precision Recall way F-Measure (ngiu DILLEg, 2561)

10.2 nageuaHasatunsaTaasundsll waztindglilulsaSeuvgnndeliivseuiiiey
funssuay nssvinlaeAmdennaeldanannglusseglinandnduiu 30 Ao (Fanugnndieldiden
Jufiou) Ineneuntsnageuimagevasidengundlgliiviadeundildandelnadlutenanndqelydl uas

v

- v vl ° & v v Py v val T o a v =
Wennagldndennisviaigantindieldl sudndelifauysalldiuuasdmgivanlinaasy gy

kY

'
Y

nageulIznIudeyansuntsnaasuindglineulaiiindglndiuiundd drundsnisiiateaindy
nagldisumis uazndglifeuladinuaniyel Wweldsuiguran1snsiraeuuazAANURANAIAT
Andu ndreldusazieunaissiafululsuseulgnnaieliananine lnedauuadu 2 ga dmsunis

n529aaUlnglULATDY LATLIIIUAL

10.2.1) nMsnsrvdaulaglaeiag szuunsvaaunaslin wazulnaleliagynnisnsiadeunaielal
nlawseulilude 6.2 Wendewvgevagludmunisuntivesmennaield vaintduaaduiindeya
IINNIATIABVVBUATOL Laln Iwumdsln Trunudunisignyiateaindindeld Aanuianain

INMTHTIVABU AL IANTLUNITHIIIEDU

10.2.2) mansvaeulagldissnuau azldussnuaudiuiu 1 au Nilautiwiglunimsadeu

& Y] v ) v vay v v Y] & v = v
waglnl wastindeliviinisasiaeundleldilawseulilude 6.2 vasaintuantuiindeyasinnis
M31980UVBITIUAY bkA Iurundsln Suruduniaignyhatgantindeld Aauiianaie

NNIATINEOU Lazhianfilglunisnsiageu
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lsa5audann@gliiananneilvlunisneasviidulsassulanndglivesaiunaleldvasin
Y 9 Y

gnewies Jwinuasugu Inesenirnmsnaaeuagliinunsnsiugnndieliananiediuiu 10 918 uae

Y

NIV BASVDIANTNITENAUINITDITAVINY NSUABINITLNEAT SIUAUNINTU

LIALAZENTUN

P = =~ P % P v A =
anuntunmegeudulsaseudannaeldananievesaiundieldyusin .o 2.unsUsy
nalelilulsasaulinonuiuussuin 3 U 4 U9931UIUANTIIYD 1IaNtUNNTYINITY Sua L duuLRDUY

AL.A. WA, 2562 DUFDY N.8. WA, 2563
HAN1INARaUATINTAl
1. nagauANENITalun1suenYlinvasnnlaglassineussamiiesnuwuunauligduiieaniuy

Tunsduunnmelaseieuszamiissivuasulhgiulaeivualfiaiesneufiomesisous
117w 100 50U WU Woriinduauseulunsinasunnuususilumsiunenmazgatusandunind
21 annsmlazifiuinseud 60-100 Asisiudilunisiunen e dmswasuuandisadnies
druen Loss 13umsil laanasfiseu 60 sisgeiinaeuuasyanaaeuuanslunini 22 Tnensmiduiiuuans
AuusiugangRnaeuilAn 91.26% FsunnniiAAnuusiudildanyannaeuiiien 82.06% Wieth

LUUINABDIUIAIUIUAN Precision Recall haz F-Measure 3¢ laNadnswandlum1sen 2 tngwuudnasd

AUNIavinuNgaNYAENNSINa18anTNa28 A ANLLL UG 78% wazindsliiiAnAdnuiugn 86%
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Accuracy

NModel Accuracy

train

toy

40 60 80 100

AT 21 ATNLEAIANAURUSIEINING accuracy HaIaUVDINISHNEDU

Loss

08

Q4

Maodsl Loss

train

o 20 &0

Epoch

tdl o v 6 1 =2
AN 22 NINLARIAIUFUNUTIENING Loss karIauvaInIsHndau

Usgansnmaeuudnaeuanainazgiidiaauiuglun1siuienimud awaan Overfitting

= I &l o ) v R LA o o gj
GNL“LJ'L!L‘MGJﬂWiﬂJ‘VILLUU"N@E]\‘I‘VﬂLﬂUlﬂﬂuqﬂiu%uﬁlﬁ)u‘ﬂ@ﬂﬂqiﬁau (Trammg data) WALLBUILUUINABDIUY
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¥

lusuiudeyaidesnisnageu (Testing data) Uszansanlunisitungdiuin dududeyadn

wuudaeslilimeiuinney wasdymainnisiideyaliiisselunisinaeulvineuiunesiSeus lneen

Y Y

loss MagaEnasuasyanaaeulianasoiuTunasa1nsaun 60 waneitliin Overfitting awiAuly

1%
e

AmsukuuIasalilnday 60 SaULNEIND

q' Y .. o [ o
M990 2 NANIINAFDUAINIIN Precision Recall Lay F-Measure @#IunNIIILLUNNIN

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

2. NAFUAINEINTIUNTITATIARUYBITTUUATIFRULNAL T wazUandaeldlulsasaudyn

14 v = = [
naaeldiuSsuiisunuuseauau

NaN1sNAaRUsTUUnIvdaumas il wazthnalelilaerinnisnsiaasunaqelidiaviun 30 nauly
lsaseudgnnmeldszuuilaannziiadeudgnasadssuiisuiunisldussnuaulunisasiaasunandly
A15797 3 WUl eagTWEIWIY 132 61 1AT8IRTIANU 107 2 asaakinu 25 é1 Asduainuianain
18.9% USHUAUATIINY.100 A2 Asalainy 32 67 Anidupnuiianann 24.2% drusiunisiigniinaty

Y} ¥ ¥ o ° | A ° ' | ° I a 2, a
91nUINAE LI UL 42 AILIUS LATBINTIANU 37 AwUe A5akinu 5 funrus AnduAnuRanals
11.9% WSMNIUAUATIINU 35 AU 51kInU 7 dunus AatduanuRianain 16.7% laegesaldingn
TuN15ATIARUNIMIUA 753 AU 138 12.6 W9 1@dy 25.10 FIU19senay kavkssnuauldaitung
ASIVABUTINUA 1,601 JUNT %58 26.7 W9 LRAY 53.37 IUNABNBY LASBIIYLIATIUNITASIVADU
naqeldifoun 9 urunge 29 ui deranuranatalunisasiunidelngan 2 67 uagdumiaign
o e:/ ¥ 4 o ] | ¥ Y Y d‘ % < d‘ a =1
anganUindieliiasan 1 sduvis dwndigliifeud 4 uag 15 Mdalunisnsiaaeusiiign 20 Tund

<, v val P X ) P v | = o e v Y] ¥
wazilundigldinauysalldfimasln uasdindiglyl wudeatuussuaunldnalunisnsvaeundield
a a0 a

o c{' d' a & o ™ a
ADUN 9 uqu‘ﬂfﬂ@ 76 UM Nﬂqﬂﬁqﬂmﬂwaqﬂii‘lﬂqimﬁﬁ'ﬂLWﬁﬂiWQQq@ 107 lmﬂﬂqqumﬂwaq@'ﬂqﬂﬂqiﬁijf\]

sunisiigniiateantanadelyl daundreliifeud 4 ussnuauldinanlunisnsinaeuiiiign 41 Junil
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waidundrglifauysallafmasln wastandelll Tnendreldfown 9 Wundelimfidnwaeiiuiu ndu

pondounu dundeldineud 4 waz 15 Wundeldnidenansinss ndusenlideuniu

A1519% 3 HANISNAABUAIINAINI5ATUNITASIEUVRISEUUMASIvdauLnae W wazTrnarelsl

WSy UMiguAULSI9UAY

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

value labors  value labors  (second/ clump)
clump)
1 5 5 5 0 0 0 25 46
2 2 2 2 1 1 1 24 43
3 7 5 7 1 1 1 28 52
a4 0 0 0 0 0 0 20 a1
5 8 7 7 2 2 2 28 62
6 3 3 3 3 2 2 24 45
7 0 0 0 2 2 2 22 42
8 6 a4 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 4 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 a4

16 6 5 5 2 2 2 26 55

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 a7

20 7 5 6 1 1 1 27 54
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21 0 0 0 0 0 0 22 46
22 4 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 4 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 42 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

idlefiarsananAauRawain natlunisasiadey wazauasiiauslunisaTIaaey WU
lurisusnvesnenmaussnueuiiceisianaintiosndt aunginnussnuauasnansIamaelii
yausgamwanmasUeINaUnenuIouTnadouTiuuvesndunenldlagldile wiied edlifiszuunaln
Tunisuminndunen drusunafigniaisantandeliindesanunsansiaaeulneddinnuianais
wirduusanuay udlinuuisiumislundagliifoud 9 uay 18 1esangusrsvesnonguiliinainnng
yhanvestndelifinstadertiesinn uiedesansadeudifuiuldanmstinaeulitusuudiaes
Feagvhlinisasradaruwiuguindy minsamasilasussnunuduiisanuianainnnniinig
nsaalneiedoudlonsandeliifeustoud 22 July Tnefidnaruianannannsnsamasngean 6 6
findneliifoud 30 Wueriumsasisiumisiigniansaindindeliifaanuiianainuinninns
nslnsinTessaudndaelifoudl 25 Tuly Fauandlidiuiemanufianainainnsnsalagussuy
diuduiiesinemsseudn winsanieiesdaruaihauslumnsiaaey uarlfnailumnsiasoy

3901520177 19ATIZUNEDF WU N159529na2818091U7U 30 AduAINANINITAlUNITHTIRERULNAE

d Y} ~

Il uwagsunmilsngnihateandinmslilasinsewasissuauliifianuwaneiu Nseauanugedu

95% WAILWANANULIDNSIVNAE LINUIUNINTU
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& Y] v v v & 4
33UUW3?Q38ULW681W uaSUﬁﬂaUUlﬁIUﬂajﬂlmaqaﬁjqanuqiﬂ@§3Qa@Uﬂi@UﬂQNVﬁXﬂﬂaﬂ

Y

naelianuiu 60 faululsuseu deanldanslunisasrwandlunisnai 4

A15199 4 AldAneimunlunisaieasestuluusruunTgeundelil waztanaelilundiuldana

NIy

el IUNEY (VW)
Famyiuedosdunuy
1. axgiiflgudmiuvinuauna 20,000
2. @9WIU3 589 M N9 9.5 Wi, wiauilaawma 3,500
YA 1:1.5 MU 2 @
3. prgiliflgnd miurinlaseaing uagseuuse 20,000
4. . waSIUDHBSVUIALSIUN 5.8 WIHU-LUAT 12,000
wieunszUniesansme 1:20 91U 3
5. eslLelMeTIUIALTI0n 2.2 dafu-luns 3,000
niounsEUniiesansme 1:25 3113 1 i
6. lumanaea Sony A6000 9,000
7. gunsallil wavaunsalinau 40,000
8. YAaeuuUTNRzaiitlnT LI 3 %0 3,000
8. Bu 10,000
s Tanlunsaiaedes 120,500
AusIUsENeUas AL BT 5,000
suelddenemalunsaiiaeseaduLuy 125,500

ayunan1svnaauaztalauauug

syuunsvdeunaslil uaztanareldlundieldanamine lngldlasswieUssanmiiuwuy
AouligtunsaniuulumMATIER uagduunA M WU ansaviuge N siatgantandle e
ANLINE 78% wazindulniiAtadnuuaiugi 86% lawilan Precision Recall Way F-Measure 82%

MHIINNSSEUITIBUN 60 Liifim Overfitting
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néelifanaveiieuiisuiunsldussnuausiuiu 1 au wud iedesdinnuannsalunisnsiadey
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ANsRBNRUULANAIUNIUSKASUdISURSadauwmas TN wazuandaels]
A59BNLUULAEHAIUNLUSWASUE S URTIdaunas il wazthnaqelddvunausadl
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1. vimsinudayamaslv uaztandelll siudsinuaendgliignindel uastiindieldidianely
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output layer

input layer

hidden layer

AMNNUIN N7 Neural Network Model

TWsunsudildiamnAe Python V.3, Anaconda laus37ild NumPy, OpenCV, Scikit-Learn uas

Keras #8391n91@ads Python iU Anaconda kaal#ldnsa Anaconda Navigator AusuaLden Launch

o v

#1 jupyter notebook &1 jupyter notebook a¥AR1Y IDE NlvildansafiuiAmdualiuszananards
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Huld uazduansnaansaeneynAaIUeItasiiug 67 notebook a@1uN3aLIU code uaz#a markdown
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You
(1]

{) ANACONDA NAVIGATOR

2nd reproducible computing, based on the
Jupyter Notebook and Archicecture.

L] ] ] -]
glueviz orange3 rstudio vscode
0133 13. 1.1.42 1274
Documentation o3 3130 . Y |
Multidimensional isualization across | Component based data mining framework A set of integrated tools designed to help Streamlined code editor with suppart for
files. Explore relaticaships within and among Data visualization and data anatysis for you be more praductive with R Includes R development operaions like debugging,
Developer Blog related datasets. novice and expert, Interactive workflows essentials and notebooks task running and version control.

) Anaconda Navigator

ationson | base root) v|  Channels R
L] -] ] -]
o
— P AW
Jupyter y
Q
.
jupyteriab notebook qtconsole spyder
0321 50 411 328
tensible environment foe interactive  Web-based, puting notebook | PyQLGUI that supports inline figure scientific PYthon Development

EnviRonment. Powerful Python IDE with
advanced editing, inzerzctive testing,
debugging 2nd introspection features

ting,

multiline editin
graphical calitips, and more.

environment. Edit and run human-readable
docs while describing the data znalysis.

with a lzrge toolbox.

AMNHUIN N8 Anaconda Navigator

na991nLd9n Launch Wa1 Anaconda axlUilnda jupyter notebook Juniag notebook

server Ag5uf http://localhost:8888/ andlun1nwin N9

_kitphon — jupyter_mac. — python « -bash — 149x31

Last login: Sun Sep 23 16:02:
kitphon@Kitphons-MacBook-Pro

[C 16:36:45.738 NotebookApp]

Copy/paste this URL into
to login with a token:
http://localhost:8888.

38 on console

~ $ /anaconda3/bin/jupyter_mac.command ; exit;

JupyterLab beta preview extension loaded from /anaconda3/lib/python3.6/site-packages/jupyterlab
JupyterLab application directory is /anaconda3/share/jupyter/lab

Serving notebooks from local directory: /Users/kitphon

@ active kernels

The Jupyter Notebook is running at:

http://localhost:8888/7t 730e48ee3183efd17186dfdbof

Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).

your browser when you connect for the first time,

5398:

/?tok 3183efd17106dfdb9f&token=5a9838 b696730e4Bee3183efd17186dfdb9f
Accepting one-time-token-authenticated connection from ::1
404 GET /apple-touch-icon-precomposed.png (::1) 6.75ms referer=None

404 GET /apple-touch-icon.png (::1) 1.43ms referer=None

06967,

PRI

ANWHUIN NI jupyter notebook

. X Y v v A A I3 I3 9] ] ° Y]
A jupyter notebook Fun e Wiasna folder LioNaziiulnduazvayasiagdmsu

N34 project Tuassll nasa1nadng folder waalnman New udaidon Python 3 wieadialwadluiians

Tunwuuwan n10
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localhost

" jupyter Quit | Logout

Files Running Clusters
Select items to perform actions on them. Uplcad |New = | O

~ W/ Documents / deep_leaming_worksho Nam —~rw k
0 P 9 P ame ¥ _ Python 3 .
&
he notebook list is empty Text File
Folder

Terminal

AWEUN N10 nsaselnadly Python 3

amildlunsasunuudrasafunmarelulsaeulgnndrelsianannediuau 840 awm usiay
amdeun 128x128 finea wundu 2 vana fo amndslduau 290 M waza kAR NYA
nthndeldiduam 382 am sauteun 672 mwlunisiinaeuliuvudtasa3ousduu 100 sou dw
168 amldnageunugniodvauUIIRed thnmvienuau Bluliamesideaiulug python vl
fedensFentd Inedetolnamasivaiin orchidséinsects antuinseuamanivainesalén

ANUAS

import cv2

import matplotlib.pyplot as plt

from imutils import paths

image_paths = list(paths.list_images('datasets/orchids&insects/"))
image = cv2.imread(image_paths[10])

new_image = cv2.cvtColor(image, cv2.COLOR BGR2RGB)
plt.figure()

plt.imshow(new_image)

NAANSNAINNITTULARILUAINHEIN N11
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In [2]: dimport cv2
import matplotlib.pyplot as plt
from imutils import paths

image paths = list(paths.list_images('datasets/orchids&insects/ "))
image = cv2.imread(image_paths[10])

new_image = cv2.cvtColor(image, cv2.COLOR_BGR2RGB)
plt.figure()

plt.imshow(new_image)

Out[2]: <matplotlib.image.AxesImage at 0x1134fla20>
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AMNWNUIN N11 91U maInNiaes orchids&insects Tu Python 3

nturhnsUTunmn anuazden wazdvesnainain 128x128 finwa 1u 32x32 finwa e

azaInlunsmsudeyanulAna a1 (AMMNWIN N12)

import random

import numpy as np

random.shuffle(image paths)

data =[]

labels = []

for image_path in image_paths:
image = cv2.imread(image_path)
image = cv2.resize(image, (32, 32))
labels.append(image_path.split(/)[-2])
data.append(image)

data = np.array(data)



labels = np.array(labels)

data = data.reshape((3000, 3072))

data = data/255.0

In [3]:

In [ ]:

import random
import numpy as np

random.shuffle(image paths)
data = []
labels = []

for image path in image paths:
image = cv2.imread(image_path)
image = cv2.resize(image, (32, 32))
labels.append(image_path.split('/')[-2])
data.append(image)

data = np.array(data)

labels = np.array(labels)

data = data.reshape( (3000, 30372))
data data/255.0

]
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waansusunmihamuwlaadudeyadiavgiuaeduumEndauin 1x3 auldnaiuais (Am

WNUIA N13)

from sklearn.preprocessing import LabelBinarizer

lb = LabelBinarizer()

labels = (b/fit_transform(labels)
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labels = 1lb.fit transform(labels)
print(labels)

[[0 0 1]
[0 0]
[0 10]

=

[0 10]
[0 0 1]
[010]]

o

awauan 113 wasnmbiludeyadiaguaetluamdnduun 1x3

Hewdanmludiavaeuiinnesazdilan abels lnadin orchid midge tUu [1 0 0] way

thrips 10w [0 0 1] uandlun1mwuIn n1d

In [6]: from sklearn.preprocessing import LabelBinarizer
1lb = LabelBinarizer()

labels = 1lb.fit transform(labels)
lb.classes_

Oout[6]: array([‘orchid midge’ ,“thrip’], dtype='<U5’)

ATNHUIN ﬂ14La%§Wuaa5h&mw%ﬂ%%u1ﬂ1x3%@ﬂ(Nchkinﬂdgeuazthﬂps

ilefiuiAnds (b.classes_ Liteaan labels Mansaduunyszian lngAmdnuunuszinnesnsidl
2 Uszinife orchid midge wag thrips @usafigauladn labels a1unsadiuunmnoussnunlias

wsold Tildeds b.inverse_transform Fadumdnisuvasanmiasnauluiludmisdefiduminoun

ALLURYUAILAVTIULD

lb.inverse_transform(np.array([[0.6, 0.4, 0.2]]))

#ERA il egldFmeudu orchid midge wsnzAn [0.6, 0.4, 0.2] fiAnlng [1, 0, 0]
output: array(['orchid midge'], dtype='<U5")

lb.inverse_transform(np.array([[0.6, 0.5, 0.9]1]))

#audun Al dmneudy thrips iws1zAn [0.6, 0.5, 0.9] falna [0, 0, 1]

output: array(['thrips'], dtype='<U5")
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&191nil data dvsuaeuuuUSIaesiy labels Mduusindneuazideyaiilesddumsu Tne
Tnsensiseidlang Image Classification lailé14 Neural Network #291U w#ild CNN (Convolutional
Neural Network) %ﬂLﬁugﬂLLUUﬁﬁwaﬂ feed-forward wardnidu Deep Learning Uszunnuils Tnadau
284 hidden layer 493 CNN 23l Convolutional Layers LﬁwﬁumﬂudwmsﬂumﬁlaLmai‘gﬂimsJﬁ
Kernel function Lﬁais’almaq@mé’ﬂwmz wazhenadUsznovseny wu veugU @ dnwargunse llusu
uazdl Activation Function fithsutasenledlusuiitesenisduiuuarldnadwsietu siwdedud
3unt Pooling lnsdautiagyimiifiusuleduesteyalidivuadnadlaefiseasdonvosdoyatusng
in (Fanseglildunniige) uarludiugavinede Fully connected layer ifausausiaz perceptron lu

LAASTULINPISTULAAILUATNNEIN N15

C1 51 Cz 52 n; n;
input feature maps feature mapsfeature mapsfeature maps output
32x32 28x 28 14 x 14 10x10  5x5

convolution 22 55 Hﬂ] \\ o fully \

\ subsampling  convolution \connected

\_____;sulﬂ“p'm_\ Y

feature extraction classification

AMMNNUIN N15 Convolutional Neural Network: CNN. or ConvNet.

(%
Y

Funeudenndunisauusiadulasinisinaiein orchids&insects Ingld keras 1@euidy

[

TAnmail

from keras import backend

from keras.models import orchids&insects

from keras.layers.convolutional import Conv2D

from keras.layers.core import Dense, Flatten

from sklearn.model_selection import train_test split

X_train, X_test, y train, y test = train_test split(data, labels, test size=0.2, random_state=>5)
model = orchids&insects

model.add(Conv2D(32, (3, 3), input_shape=(32, 32 ,3), activation="relu’, padding='same"))
model.add(Flatten())

model.add(Dense(3, activation='softmax’))
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MINUYesiames Kernel wandluninkuin n16 Lazn15vi19uYes Flatten wandluninuuan
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AMMKUIN N16 N15VNUVRINALNDS Kernel
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1

Pooled Feature Map 0
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ATNNKUIN N17 NI5VIN9IUVD9 Flatten

1AALUSWATULAASIUATNNEIN N18 kALIIUaLReAN Y TULUUINADILEAIIUAINEUIN N19
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In [5]: from keras import backend
from keras.models import orchids&insects
from keras.layers.convolutional import Conv2D
from keras.layers.core import Dense, Flatten
from sklearn.model selection import train test_split

X_train, X test, y train, y test = train test_split(data, labels, test_size=0.2, random state=5)

model = orchids&insects

model.add(Conv2D(32, (3, 3), input shape=(32, 32 ,3), activation='relu', padding='same'))
model.add(Flatten())

model.add(Dense(3, activation='softmax'))

nweuan n18 lantulusinsu python d@usunisldlausns keras

In [6]: model.summary

Layer (type) Output Shape Param #
conv2d_1 (Conv2D) (None, 32, 32, 32) 896
flatten_1 (Flatten) (None, 32768) 0
dense_1 (Dense) (None, 3) 98307

Total params: 99,203
Trainable params: 99,203
Non-trainable params: 0

AMNKUIN N19 S1agRgnngluluUIIanINas

° I3 [ = DX ° ' ° v 9 Y Iz . =
nsdmAInszuIumsiSeusiinuiuudtaesneuasi lldmsudeyameflendu compile d

[

TARRIT

model.compile(loss='categorical_crossentropy’, optimizer='adam)

model.fit(X_train, y_train, epochs=10, validation split=0.2)

MHRINNNTTUMAITiuNanIsTudayausay epoch Juin uazasiiuindideya  wsuvianue

840 Mege Ineilveyanlidmiunsvii validation 168 feguandluninxun n20
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In [7]: model.compile(loss='categorical crossentropy', optimizer='adam')
model.fit(X_train, y_train, epochs=10, validation_split=0.2)
Train on 840 samples, validate on 168 samples
Epoch 1/10
1920/1920 [ ] - 2s 952us/step - loss: 0.9770 - val loss: 0.7679
Epoch 2/10
1920/1920 [ ] - 1s 402us/step - loss: 0.6900 - val loss: 0.6954
Epoch 3/10
1920/1920 [ ] - 1s 329us/step - loss: 0.5945 - val_loss: 0.6858
Epoch 4/10
1920/1920 [ ] - 1s 485us/step - loss: 0.4927 - val_loss: 0.7360
Epoch 5/10
1920/1920 [ ] - 1s 384us/step - loss: 0.4325 - val loss: 0.7650
Epoch 6/10
1920/1920 [ ] - 1s 362us/step - loss: 0.3537 - val_loss: 0.6620
Epoch 7/10
1920/1920 [ ] - 1s 514us/step - loss: 0.3049 - val_loss: 0.7201
Epoch 8/10
1920/1920 [ ] - 1s 514us/step - loss: 0.2580 - val loss: 0.7172
Epoch 9/10
1920/1920 [ ] - 1s 457us/step - loss: 0.2135 - val_loss: 0.6680
Epoch 10/10
1920/1920 [ ] - 1s 35lus/step - loss: 0.1859 - val_loss: 0.7063
Out[7]: <keras.callbacks.History at Oxlaldfaael0>

ATNEHUIN N20 WARINANTSTTUTBYALAAY epoch

AEVRIINNTMTULUUTIReRtlddayamaninaae uliiuudiaesinnig classified Ineld

flaridu predict

y_pred = model.predict(X_test)
from sklearn.metrics import accuracy_score, classification_report

accuracy score(y_test.argmax(axis=1), y_pred.argmax(axis=1))

Naosld y testargmax(axis=1), y pred.argmax(axis=1) Tun1514 A9 uaccuracy score
A 1 av v . I | oAl I a 1 [ 1 < % 1 aill
\8997nA" y_pred fAl#ann model.predict \uriilsliSosratu wagliaansaerundudivedinig
classification 16 fandldAileidu accuracy score 1y test Lag y pred WUUSIINAREWUAU error

LUUTN9aN9

Valuekrror: Classification metrics can't handle a mix of multilabel-indicator and multiclass

targets

AunEneAnliausald label MuAmauwuuills Aesldfendu argmax(axis=1) ¥09 numpy
= . aa a s L4 ! 1 1 [ | I 1 s s aa .
Wiey index MAINTNgAT0I015L 5B YRY wazAgniangu Iy y_pred {WuA1915458 2 R axis=1

AoRLIONAN 2 Yo y pred tutes (@nJudifusn axis=0) uansluninuuin n21
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y_pred.argmax(axis=1)
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AMWEUAN 121 Adlaannslailentu argmax(axis

19 0.820 wanalukansluninxwIn n22
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Méﬁ%ﬂﬂﬁu accuracy score 3

from sklearn.metrics import accuracy score, classification report

In [10]

=1)

1), y_pred.argmax(axis

accuracy_score(y_test.argmax(axis

0.820

Out[10]

score = 0.820

AINNUIN N22 AT accuracy

lunweuwan n23

Y

¥

ANAIUATN LAZNANITIUTDLALEARS

Y v

Laelal

=
bR

(9
v

ILE@R9 classification 88198

1),

1), y_pred.argmax(axis=

print(classification_report(y test.argmax(axis

lb.classes ))

target_names
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In [11]: print(classification_report(y_test.argmax(axis=1), y pred.argmax(axis
precision recall fl-score support
orchid midge 0.78 0.79 0.78 289
thrips 0.86 0.85 0.85 311
micro avg 0.82 0.82 0.82 600
weighted avg 0.82 0.82 0.82 600

ANWKUIN N23 LARISI8aLLRen classification

P | < ! ° ' .. a 1o o N
LBLEAIAIDDNUIICLNUININNNANITNIUIUAN precision fanuuduglunisduuniade 82%
lnauuadu 2 Ussian fe orchid midge fiauusiugilunisduuneg 78% waz thrips dannuudugily

Ms3UNBY 86%

wuudnaesnldlunsieuiiuseansaman “Accuracy” Wiu 82.06% N1 save kuUTNADS
azlAuuuIaste orchids&insects model 91 Keras waaunlulalu Production Server Inaisanldanu

AILAAS

from keras.models import load_model
model # Joad.model( ' ./orchids&insects_model ')

WUUS1a94 orchids&insects model UnlUl4lu Production Server agiintinanvaslusunsuniy

AMNNUIN N24 ey N25
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POST v 127.0.0.1:8080/predicz
Body @
one - 1a n-urie ed 8
KEY VALUE
DSC_0042_3.jpg [0.4, 0.6, 0.9]
Pretr v -

{
“Prediction class” : [thrips]

No Environment v © o

“ I

DESCRIPTION

latency : 102.74 ms

AMWRWIN 124 TUTUNIUTEUUATIRARUYININTTsYn NG s Ifvin1seTIany
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127.0.0.1:8080/pregict o +

127.0.0.1:8080/predict

POST v 127.0.0.1:8080/predict
Sody @
one - 03518 x-www-form-uriencoded raw omnary
KEY VALUE
DSC_0053_7.jpa Sl [0.8, 0.5, 0.4]
Drerr v _:5

{}“Prediction class” : [orchid midge]

No Environment v ©

m Q ‘] "’ D i

DESCRIPTION

latency : 131.62 ms

W Q

MWHLIN 125 TUTLATHITTUUATINERUTIINITIEUN MUINTE ki snsIany



