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Abstract

At present, farmers are facing problems with increasing production costs, agricultural labor
shortage problems, lack of technology and most of the products are not of standard quality. This
research has studied and developed a smart farm system for the automatic feeding of dairy cows. By
bringing knowledge of information technology together with intelligent electronics to develop a smart
system for feeding dairy cows in-house. This research has applied Al to image processing to analyze
the current cow status and the positioning of robots in the cow house. The main purpose is to
improve the efficient feeding and minimize the energy consumption of the smart farm system for the
automatic feeding of dairy cows. The experimental assessment results of the image processing
efficiency for the analysis of the current cattle state showed that the MobileNet technique was the
most suitable for the application. It has the smallest size of 14 megabytes, has the fastest response

time of 0.001 seconds, and an accuracy of 97.22 percent.

Keywords: Smart Farm, Image Processing, Robot and Automation

Please cite this article as: A. Sonsilphong, C. Kaewta, S. Gonwirat and R. Sangmuenmao, Applying Image
Processing techniques for Automated Dairy Feeding Robots, "The Journal of Engineering and Industrial

Technology, Kalasin University”, vol. 1, no. 4, pp. 33-43, 2023




. &

d Joumal of Engineering

and Industrial Technology

UNAUIY (Research Article)

1. uni
awnsuazmsliownsduedeiiddalunis
Aesdnd esandunulunisiiesdnfussun
60 - 70% \Judunueremsidnideddlunis
AITITN N19LaSeLAule waznslinandnsg o
FofunslremslusSinaimnzan Welidn s
IasulayuIn1InIuAINAeINITluLAasdI907Y
warszasmsiinanandadudedndu vaiaas
AR NYAE N TNAILITDIVIDNI9AUD AT U
wiagsrevasyiiulaniy ludaqdunisld
LﬂﬂiuiaméfﬁuaEJ"NLLWi'ﬂa”IEJGUEJ’]EJVLUEjﬂ’liﬁ'@
MsnwAsLANA19a YR ULAL Luld
wssnruaulidsululduinnssy M3end
AN1SNINTUNTOINEATOIRI8E (Smart Farming)
Fadusduuunisuinisdanisniiulaeld
waluladarsaumeaduitionuduneu
NTEUIUNITAI LU N1TIATIBRRATATUAYY
n1sfndula (Decision Support System) A%
Frunvusaludfsesyuululasiusiwaes
(Microprocessor System) wazinlatleynineg
SyUUdansey (Intelligence System) 1Judu
wuIAATiaNIsauINIsTan il e Yl a
AuBanguldnaon antodinRULIIIY SEUY
T msdnTudAusem Lely Vector [1] Falu
wnAnfitautulneanusauiieantynives
RIS IATIANEINITOVDITEUUNTIRBINS
Tauy Ao nsildsudsunnnsteusmsieuas
530157 WasuwlawawSevdalunisliomisia
wuld n1slermisfiannuudugldusunad
womnziulaunusiazedn Taonisaeanaznns
Tdnuvesszuulifinududouasesenn day
ganguluni1siie1mslaul a1u15n KUY
wazdarlumslvermsiaunld annisldusan
LazaINIsaNIMUAEUNImIealunslionis
Tauuls nsliermisilumuainusesnisvesla
uy elklauninisaigdvlalduinsgiu

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

FULUA D 1M13INUTENAINEIT1AE99N
finsudnulganululszimelne

MuITe T suurfndnuinasitauissuy
annsnisuamsunisiiernislauudalula
Fadunsiienszuumaluladansaumaniug
dlannsefinddaniey LaziusuANIAIUANNIS
nuliemslaundnludfuasinudeyaluszuy
Fudoya wanwasieaudayadieg lunislv
8113 AT s umesiiaifioassnds
(Internet of Things : loT) W3on1IRIAIEINS
WUUSRLWTR MuLAnTEUUALNSNYNSUSIR3YE
Fasvuuierdresruneanuarmnuiinensns
waznaununIsIdL s U auariulauy suds
Wunisusuisdanaswasulauuedied
UszaAnsnm Tasuneuiazsjasiuianueud
o sonlud®@ laeiinisiaszianiugsunus
vaslauy Inein1sussendldleyyiuseivgun
dinuszansamlunisuszutananin fiaany
favguianzaufuniisUssaiave wjusudii
Fodriin uazindouiludsganlvomslulsaiou
lauulpagegnaauaziusednsam

2. n1sUsENRaNanINGEn1sUsEEnA LY
Unyeyruszheg
66) ¥ a 1 a b
n13Usrenaldlayniuseivinasnisiseus
= . . a
Y8IbATDY (Machine Learning) N#aIn#aIg941U
wagldarunitenuinduludagdu lng
= v A Y @ Yo
nsrUINNsBeusinsesdnslaenily wanslasagy
1 1 feumsiaseinseduundays whesEing
AMdnEMe (Feature Extraction) hagdunauil
Aoaflan18 1A e AN TEI IV Iy as19danaTiiy
(Algorithm) iiieldassnmdnyasimuisauduy
dune (Input) Yo9anesINUNISIIEUSIATEIANT
wazdenalilaiendnn (Output) NUsEANTEY
WNTu Janssuauasinudnvasiuiniy
Jednfanivainmsiavlanisiieuiiniesdng ms

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R



. &

d Joumal of Engineering

and Industrial Technology

uNAUIIY (Research Article)

L) v

38u1T98n (Deep Learning) unilsluusziam
danesuNISsEUsATeeIns Nlasuanudeuly

v A

‘ﬂ"ﬂ%‘U‘NL‘uaﬂﬁ]’WﬂLUUﬂiSU’JUﬂ’]iﬁﬁ’WN’]iﬂﬁ%}’N

9
LY

AavaNURlAmERLLEL USRI WA

Input Feature — et . Output
[ (Car) Extraction ] [ Classification (Car/Not Car)

MACHINE LEARNING

Input . . . . QOutput
[ (Car) H Feature Extraction + Classification H (Car/Not Car)

DEEP LEARNING

JUN 1 wananszuIuMIUsEaiaTeninensiteus
YDUATOIINITUALNITSHUSLTEN [2]

1595199991538 USAENTN UF VNN
IAsevneUszamiisy (Artificial Neural Network:

ANN) AUsznaulumievatedu Ineviatedulund

£9198909A21UEAN s?iqgm%ﬂﬁﬂ%wﬁadﬂ
198U T2 M98 (Deep Neural Network:
DNN) §slase91eUszarmisdndnainnans
Uszuan fregavedlaseneiiduiiten anfivu
Deep Belief Network (DBN), Auto-Encoder
(AE), Convolutional Neural Network (CNN),
Recurrent Neural Network (RNN), Long-Short
Term Memory (LSTM), Deep Reinforcement
Learning (DRL) b & ¥ Generative Adversarial
Network (GAN) tJugu

21 TasevrgUseanuuunaaulagdu
(Convolutional Neural Network: CNN)
Imqm"]wsva'mLLUUﬂauI';a%'umﬁ'nauaImsJ
3] Tud 1998 wazlagninluly
N9AY ABNAUABSITIAY N133T1NIN NITUUS

LeCun, et al.

d7u (Segmentation) N15M5333UTMY (Object
Detection) Wa¥n15t3gnAuIUAIN (Image
Restoration) \Uusu laelassasranliveduna

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

LARIRIIUN 2 Usenauniedusney s1eaziden
Aanaluil

. C3:1.maps 16@10x10

cature may S4: 1. maps 16@5xS
INPUT P,

3232 sazbas §2 1. maps

g1 FllmA chon | Oiapwaln coriacona
Full connecton

UM 2 lassasnsvedlassieussannuuy
moulgtu [3]

1) ﬂauIaQ%uLLuu%u (Convolutional Layer)
Hudunoundnveslassisussamuuuasulag
Fu Mdmivahaunuiinudnvuznionsioas
wun (Feature Map) fagssiunisaeuligdu
(*) uansdsaunsi 1 lnrvuald x° Ao Bunm
fififuru n gos (Channel) uagzagfiduadui
p, WALuaNIwmes (Filter Kernel) K fiflyuin
mxn 484 A@Mne (Output) ¥3oN3LI0TUUN
xP fifisuau m geq

XM =K, *xP (1)

mewm (Output) WFaosuundldanusay
%umwuwvmmmu Batch Normalization [4]
n3oflendunsgsu (Activation function) Luu
Rectified Linear Units (ReLU) [5] fisaun1sfl 2

RULU (x) = max(0, x) 2)

2) Pooling Layer tfun1seuinfiuiigos
(Spatial Computation) tfi8%28anT1uIUTLIA
aansimestulassnelagldisnis wu n1sun
ANgeqn APgaLazALade uana1n# Global
Average Pooling (GAP) finulueudde Network
in Network (NiN) [6] langusufiflduinnin
NARAUNI LTI wxh TaruRALLIM

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R



. &

d Joumal of Engineering

and Industrial Technology

UNAUIY (Research Article)

Anadumdonia Falassarslasaiguszam
wuuasuligfuilagiuisnld GAP unudy
Pooling

3) Fully Connected Layer (FO) \dunns
ousoynlvun (Node) 9ndunislugamnlnun
maasﬁxué’mlﬂl,l,az%uqmﬁw (Output Layer) 84
TnssingUszamuuuasuligdu 1die s
Amua T uulnuawIiuIIuINYeIlsTLAm
Taya laeldflandu softmax Tun1sAuIum
o dwALansfsaNnsi 3 lnefl x Ae nnes
ANANYE WAz | AD ABNLINLLUATDIINADT X
u ddud i

soft max(x) = Nexpi (3)

Y exp(x)

lasseUszamuuuaauligtuisulasuaiy

AdaulalasliBnENaiuNuITeN1wIunTIan
nwiluogegs fausluma AlexNet [7] 9l
a v v Y3 gj Va
Seudyadeya ImageNet [8] uaznasanuuladl
n1sUsulgsuasimunlasaselasaedsean
wuumauligdusduuudusg laun VGG [9]
A o Y o aa
Mhawensidneuligiu nlvuavedaiua 3x3
WINUY YNNI N NS mes N ldanad
N9IM5ITULU GoogleNet [10] lauanisidauin
YDLAATAINNANYIUIA NILUNITRLTIUIUTY
& =3 Yy A o % A a
Judnuilsgvuuulassairaiivinliussansaom
WAL A9t InceptionV2 Wag InceptionV3 [11]
17 14 Batch Normalization, ResNet [12] L& &
Inception-ResNet [13] 14 Residual Connection
AL LIUTUlauINNY 100 U

DenseNet [14] léjLauagﬂLLUU Dense Blocks
AN vazaInTuneuntdviiduiulasy
Tayaliuyu dnuwuIn1anilanisuiuse Ae ns
ANYUIANITATUIULAZVUIATIUIUUINT A

W19180tM0 5§ 1% U SqueezeNet [15] @ ¥

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

.1

InceptionV2 @4 InceptionVa lausu Touning
WUU Factorization wag MoblieNet [16] lal%
luganauligduiuu Depthwise Separable waz
MobileNetv2 [17] 1 vfiy Inverted Residual
wag Linear Bottleneck LmuﬁgULLUUﬂauhq%’u
1n91511 Tumenssdudiunismlassadnslaies
Luudnlufadie359 150091 n191ouves
\3nauuudnlusA (Auto machine learning) My
Tusruiddenisaunilaseadng (Network
Architecture Search: NAS) Tme NASNet [18] 1@
T9n15158uuUULaSUN&a9 (Reinforcement
learning) wag RNN tletauagjuuuuvasinseaing
fnzay wazlasewie AmoebaNet AuUMILUY
danesAULTIITa wuan1s (Evolutionary
Algorithm) wag EfficientNet Funinisifiesne
yun CNNs Hiaamning snauazvuindlegdu
(Resolution) vasTlamasAMEN ML ﬁqﬁgULLUU
NAS #1199 Ana1aun IfinUszansamnsse
qqs?’fuﬂ’jﬂumaﬁn"mumimm%’wum wiA a9y
naUsvnamauIuiy Wesaniisiuilaseedig
Frumisimndululsivainvats anfinaaun
lassaieveddasseuszamuuuasuligdulagn
Wauegramarnuanaifiodinuszdnsnn lned
udTedlduniauediedie 1 luina
MobileNetV2 [17] a5u1elassasiesiuazidun
Fadl

2.2 MobileNetVv2
iioflayldauuugunsalindiouil MobileNet
[16] TE1anN15aATIRIUTUIANISIHLABIAETT
maul1gduuuyu Depthwise separable 7
Usgnoauaae Depthwise ag Pointwise
Convolution fivl#nisansiuiunisfinedas
Uszanad 8 - 9 winanguuuulassrgyseam
wuuasuligduiiy dwwalvldiiainiseuin
toyasundsnsUszansnmnsidnfige

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R



. &

d Joumal of Engineering

&nd industrial Tech:

UNAUIY (Research Article)

@195uL0sTufl 2 MobileNetv2 [17] 1¢f
Wauilnold35v09 Inverted Residual @ <
Usgnounien13v1aauligduluy Depthwise
waz Linear Bottleneck wazlénisidenuuudng
(Skip Connection) anugUuuyU ResNet [12] wail
MobileNetV2 fguauduiiifiuduainnisiusi
Residual Blocks wasigruiunisnilinesitusyas
91 MobileNetV1 siitiiea1nnisldsuaudes
fiforas wivinnsvenetenfiuiudeunsvinou
Tgfuuuu Depthwise

laseas19lagsIuu09 MobileNetV2 Wanans
gﬂﬁ 3(n) Usznoudlodu 1@un Convaxs,
Bottleneck Blocks, Convixl, GAP L& zﬁf?u FC
mefleaidu softmax Ine Convx3 Fanauligdu
LUUN193157U (Standard Convolution) Afun
LALA 3x3 LAY C32 WNUTIUIY 32 909 T1ad
Tnssadramdnvesluimaiae Bottleneck block
LansdIuUsEnouds JUN 3 @) dregraty
Bottleneck t6 c96-n3-s1 Usgnausay t6 91U
AN1VLIYVUINYDY WINAU 6 111 c96 ABITUIU
96 94 n3 ABTIUIUASIVBINITYNT VB9 Blocks
#8513 a1 waz s1 Ae Stride 1 Tnoudenusn
289 Bottleneck Block a18in15l4 Stride 1 (s1)
9813u 18 Inverted Residual Block (IRB) &3
wansduUsENBUYDY IRB gﬂﬁ 3 () Usenausme
N15 YU18YUINYB4 (Explain Channel) Fredu
Convixl fifuaai@ae Nonlinear ReLU6 G4
A1 ReLU Function ﬁﬁmumﬁﬁmmqqq@ﬁm 6
ndusosedu DwiseConv3x3 fia Depthwise
convolution Yu1ALALYE 3x3 wazly relus
dw¥utuanielu IRB 14 Linear ¢ae Convix
\iol# U Channel anausinfu Input ves
Block ¥inl##@13158 Residual Connection A3g67
andiunisulnle lunsal Bottleneck BlockStride
2 (s2) 98130 @18 Transition Block 7113157

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

Residual Connection L1849 1NH8IN15aAL A
wxh ¢lagui 3 (1)

Comizh Bems

oy D v 31 Rk

Inveried Residual Block Tramition Black

| I

(RE)
Botticneck
MabdleNatV2 (stride 1)

m @) @ @

5Uf 3 Tnssa¥nswas MobileNetV2 (n) Core
block (9) Bottleneck Block (A) Inverted (4)
Transition Block

ad o a

3. A/ATUN1TIY

dedfyiimsidaddunsiaussuuaunsy
Wsudmsunistiemslauudnlud® fe ueud
Temstaundalud® usudazdlelafiivu
wdeudiluanndunidlussezvinafimunzanly
yugiifinisliemsiuninvesaendad Usunm
onsnvdesaslvazgninvualaeszuugovliugg
ABUNIADT TEUUNITTRUNAAMILILIAEYN
thanlfileludsgeiifesns wazszuuuszanana
afieliinislieomstaumdunuusnlugfozn
Usegnaldanu

Tussanduadoluiusznaudie sfusudli
91115 1AUNSRLUTH LUIARYOUNATANT
Uszanananmidunuszgndlday gunsalild
lunisdszuranan wazni1sinuszd@nsniw
(Evaluation Metrics) fai}

3.1 yiugualvionmslaundnlulia
usudliownslaundnludd azUsenausiy
2 dunan fe diulassainiaznaln wagdiu
JTUUMIUAY
AusvuusudalieInislaundnlud
Usznaumediuvadlastadiuasnalnuaiueus

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R



. &

d Joumal of Engineering

&nd industrial Tech:

uNAUIIY (Research Article)

Tonmslauugnluds annsaussgomsiauule
Uszanaulidifiu 50 Alansu Musudiinames
Fuindounazueimeiteusmaiduviauuulyiin
nszuanss fvuiaussfulni 12 Taad ey
wvasndsaulunistuindeu waziduuvas
WHIUYDIIRTAUANEUNIAIBIENNTOTnd
usudldlulasneaiass Arduino ilearugy
szuvduindeunazszuudeusims lasilulas
AaALaas Arduino dzdilayauazsutayasiig 9
fululasiusiwesions Raspberry Pi fialdouse
svunansiadeyatviitvonansuadoyad
VUBUS LagyUIf1anInanIuLATod Y
Buwesiin

nnsiudoyaiiiouieenuuusz UV
Tsadouidsslauy quéitonasiinousugde
umAngdenwdug laaevaugaualunislv
a1slauy wudn Tudagduiinisiiemisiauy
otaerTuavansivanunds uasdodldusnuny
sonislomismdadunauseunamisialus
yhlsdidunulunisrdnainussanuay 9uidsiids
Iiaunszuulromslauusalud@iieanduyu
LIILAY

luszuunisAvAuueudlie misiauy
SolusTh avanunsnnuny eeuFensiadouHy
fumosin Tnsiaseauitneasyinssudeyauay
wannadoyanieq dwivled atuisadids
Toyalddalnsdnsiindoudl iuuay ne
pouimes lnsvusudazdanisiugonlsinag
NUSZUUIASDILITEAAF Warazilszuuiinig
lneldidugesnsiaduidunidméin tlned
lulasroulnsaiaeiorsgdlu dunuueineideis
aoasnu WielijusudiAunisludsgadideanis
Jouorvnslilauu faguil 4

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

foT System

A O HE

(R —

5 ¥
N
L : Nediino Mogs 2560 {

LED

=8 o @ © 8

Motor Driver Right Navigation Sensor

JUN 4 unuransniswensiegunsalaiuay
YDIWULUA

N15YIN9UYBIUEUA D19 TLAULBRLULIR
Tnoiilulasneatass Arduino vimtnileuases
umnwesiwesduduusimdniileduindou
vuguislunudunugaifeanis lagayduen
MnszuUsEyAndundaiieliinjueuday
wdeuildlromsnssgalniliinngauiunis
Tomnslauninnitgauagitesion1sfiuenmsves
Tauy vidsniujusudagyinistiouomslau
wagsidunislvomnslasunnaamudiivunly
Fauanslugud 5

Guduniminnu

Fudrfimuaiaavinau

vususiiadouiinudulugegadousmis

sEuusEYRARAILIG >

-y =

n52F0UIEY wisli? Aae3Ems
Uszanananm

L'H

WM

UM 5 Tunounsvinauveusud

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R



. &

d Joumal of Engineering

and Industrial Technology

uNAUIIY (Research Article)

3.2 wwiAnvaunaiansUsEIaNan witau

Uszgnaldanu
friusnsUseyndldtayaussiviuasnis

Foufvenaiosiinainnatsaunazlday

narnadinduludagdu lnenssuiunisseus

309N slaealy wanafeguyn 6 nounIs
MY ﬁmamuuﬂmamaﬂ maaaiwﬂmaﬂwmv
(Feature Extractlon) LLa”%umauummWQW’la’lﬁa
’mm;dwumsmmaswaaﬂawu Wioldadng
@mé’wmzﬁmmzamLﬁuﬁuwmaq{)’aﬂﬁﬁmmi
a v A 'y} | P '3 aa a a
Seusin3edng wardwalvldiendnanduseans
guiiuTu Fanszuiuaiiaudnvasduiniu
Jadnianilavesnisiaulanisiseuiinsesing
= Y oa = & P ) a e
n1ssguidnilunilalulssinndanefunis

Seufnsesdnsilasuaulienludagdu

i < PN k% way v
L‘Ll’e]ﬂ"\]']ﬂLUUﬂi%‘U']uﬂ’liVIﬁ’]M’]’iﬂﬁiNﬂmﬁMUmiﬂ

MIEAULDIUUBALUITR
Adeildldnsdouiiddndeutymily
nsUszanananmlauslunen 5ldluma CNN
dmSuNIsAUMIANANYMELAZNITIIININ N3
WUIdIU (Segmentation) N15M5233U TR Y
(Object Detection) wagn1sisgnausuain
(Image Restoration) tJu@u Tnelaseadraialy
voslanauans Ka3uil 6 Usenaudaedusing

Uil 6 Tnssa¥aves CNN [3]

3.3 gunsafildlunisuszanann

Raspberry Pi 4 Model B @ U 8 30
AoufmesIUIMENTia uIsalousa iy
JoUBNINDSAIUDSALAEILNALS @115 UUN
Uszgnaldlunisinlassunissinudiannseding

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

NseulUsunsy wazdiaunsauseaiatoyals
ogfisyAvEn duunevmasausmdn 4 fin
nelud wazAusIveanileUszuiana 64 Un
1.5 Ainnzidsnd uadvuiadnIavanzanlung
Ansaiielduszanananwluviueus faguil 7

gﬂ‘ﬁ 7 Raspberry Pi 4 Model B [19]

v = =~ ! s

Payanldlunisneaesilsiusinanvueus
anlaunlumreniulseseunaudidouazinausy
QAW U Ing1den1udug Fenamun 99 A
A v a ¢ Y & o
ernasulvineufinmesiseus L UuTIuIu 100
59U WidFNNAMTNFEBN 42 ANUIMAFDY
Anugndadlunsdwun Astayalunisned 1

A15199 1 urudeyanldlunisinaouuay

NAFDU
Uy
ASTUIUNIS - -

1977 o) 573
N1SHNEDY 16 83 99
A15USUWIBU 6 36 a2
ANINAEDU 10 26 36
37 32 146 178

3.4 A139AUsEENSNAN (Evaluation Metrics)
Mnguuuuilymvedifei Ussneudeiins
Uszifludsgdninim nmsdndimnugnaen1sidn
(Accuracy Recognition: AR) ANAI1UQNABINTS
JuduiEinAAugNdeweIn1sFaInvadluing

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R




. &

d Joumal of Engineering

and Industrial Technology

UNAUIY (Research Article)

=< A

madoudidedniivssgndlden TnesnAdeilald
iWiensiauszansnmnssalaunlulsadeu i
LanaaNn1si 4 fdnsrdruioazuessiuiy
Toyanimilumanavldgniesdesiuay

Toyan nilinageurianie

_ #correctly recognized samples
#all tested samples

AR

x100 (4)

4. Nan15IY

4.1 Han15USEULNgUNAYDIDaN3INUNIS
UszalananIn
31NN1INAABINITIAIIZRA ML AULL O
vusuddousinisluudazya laegidunas
WSHULEUTDILAAEaNeSNNITUTZUIANAN N
ilovnsanesiiuiilannumuzanuinfiganuin
Fane3iu MobileNetv2 finnuivsngaisnniign

D

5 ¥ L2 a = d‘d 1 v -dl
Wﬂiu@qusuuqﬂmaﬂaaﬂaimuwuﬂquaﬁlWEﬂﬂ U
o o

AMILEIasan wazdnuwdugregluseAuna de
wanalunisen 2

o ~ a o a
A15199 2 NANTSIUSHUNEUNAYRIDANDINUANT

UszaananIn
matlAng WA gl Teivop) 1381113 189 FBns n3aY
Uszanananw wd uls Anaou ndsy Anaou Tounns
(MB) Geoud
VGG16 528 14,715,714 | 3m 30s 00035 | 97.22% | 97.22%
MobileNetV2 14 2,260,546 1md4s | <0.001s | 72.22% | 97.22%
NASNetMobile 23 4,271,830 5m 16s 0.002s 72.22% 100%
EfficientNetB1 31 6,557,801 3m 30s 0.002s 91.67% 97.22%

4.2 nan153tAs1gANLLue1 Tun159uUN
2N
PMNNTVRaINTINLEnIAIANULIugluAS
FIUNAN LHUFRAILAAIAIALRIUEIIINYA
Anaouiioldimaiin MobileNetv2 §9u2un1s
Syu3 100 dle1 1 wazldudileiuanA1ndIy
wiugnyanagey 0.9 aznuindeiinigld
wada MobileNetV2 Laiaranuuduglunis

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

Fuunamanyanaaeuiiings Tndidesiuanile
Mnyeiinaou uazfisiuiun1siioud 100 9z
wuIunalla MobileNetV2 aglviuszansanluy
mssuunnwidealunmsiunegniesgedu &
LLamgUﬁ 8

UM 8 nymlaniauduiussening accuracy,
loss AU epochs UadMALlA MobileNetV2

5. @gunan1Innay
SLUVANITNNISUA NS UNIST I BIUISLAUY
o wa I 66 ¥
anludld anilunisussenaldaunisussuians
Anunviedasiganuslaunlulsazaanly
Tsasaunilauunseli Ineldimaila MobileNet
AU ANUMUNZAUNTTUATUIUIA LA AU LU UE
Tunslanunululasinsiwaiwes Raspberry Pi 91
Usgansnsauiundnde Fllvuiatesnga 14
wnglud fanusiunniiaalunisnouausd
0.001 U1 uagiaduuiuegmegn 97.22
¢ & ¢ A v o oM v Y P
Wasigud ielvivusudladeusmisiaegied
JszansSnn lulienmseseranigluilaunds
wyliannsaydenasnureiugud

6. LNAITD19D9

[1] LELY VECTOR.

system."

"Automatic  feeding

https://www.lely.com/us/
(accessed 10 Nov., 2022).

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R


https://www.lely.com/us/

d Joumal of Engineering

and Industrial Technology

.

UNAUIY (Research Article)

(2]

S. Dargan, et al, "A Survey of Deep
Learning and Its Applications: A New
Paradigm to Machine Learning," Archives
of Methods  in
Engineering, vol. 27, no. 4, pp. 1071-
1092, 2020.
Y. LeCun,

Learning

Computational

"Gradient-Based

to

et al,

Applied Document
Recognition," Proceedings of the IEEE,
vol. 86, no. 11, pp. 2278-2324, 1998.

C. Szegedy, "Batch

Accelerating

S. Loffe W a ¢
Normalization: Deep
Network Training by Reducing Internal
Covariate Shift," Proceedings of the 32
nd
Machine Learning, vol. 37, pp.
2015.

V. Nair th a ¢ Hinton, "Rectified
Units Restricted

Boltzmann Machines," Proceedings of

International ~ Conference  on

1-9,

G. E
Linear Improve
the 27 th International Conference on
Machine Learning, vol. 10, no. 2, pp.
807-814, 2010.

M. et al
Computer Science.," pp. 1-10, 2013.
A. et al

Classification with Deep Convolutional

Lin, "Network In Network.

Krizhevsky, "ImageNet
Neural Networks," Communications of
the ACM, vol. 60, no. 6, pp. 84-90, 2017.
J. et al.

hierarchical

Deng, "ImageNet: A large-scale
IEEE
Conference on Computer Vision and
Pattern Recognition, pp. 248-255, 2009.

K. Simonyan L& ¢ Zisserman, "A. Very

image  database,"

Deep Convolutional Networks for Large-

Scale Image Recognition," Clinical

[10]

NsaFImnssLazmaluladgravingsy aninerdonidus 7 1 aduil 4 nsngnau - Amnau 2566
Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

Orthopaedics and Related Research,
pp. 1409-1556, 2015.
C. et al.

convolutions," in I[EEE Conference on

Szegedy, "Going deeper with

Computer Vision and  Pattern
Recognition (CVPR), 2015, pp. 1-9.
C. et al

Inception  Architecture for Computer

Szegedy, 'Rethinking the

Vision," in IEEE Conference on Computer
Vision and Pattern Recognition (CVPR),
2016, pp. 2818-2826.

K. et al. He, "Deep Residual Learning for
Image Recognition," in IEEE Conference
on Computer Vision and Pattern
Recognition (CVPR), 2016, pp. 770-778.
C. et al

inception-ResNet and the impact of

Szegedy, ‘Inception-v4,
residual connections on learning," in
Proceedings of the Thirty-First AAAI
Conference on Atrtificial Intelligence,
2017, pp. 4278-4284.

G. et al.

Convolutional

Huang, "Densely Connected
IEEE
Conference on Computer Vision and
Pattern Recognition (CVPR), 2017, pp.
2261-2269.
J. et al

Networks," in IEEE/CVF Conference on
Pattern

Networks," in

Hu, "Squeeze-and-Excitation

Computer Vision and
Recognition, 2018, pp. 7132-7141.

A.G. "MobileNets:
Efficient Convolutional Neural Networks
Mobile

International " Journal of Intelligence

et al Howard,

for Vision  Applications.

Science, vol. 11, no. 1, pp. 1-9, 2017.

BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R

a2



s L a = o o a ¢ aa o o =
d.EI'I' NINTIANTIULAzmMAlLLaTNaMNTT uNInendenwdus U7 1 atun 4 nsngieu - Sanau 2566
Joumnal of Engineeri

Journal of Engineering and Industrial Technology, Kalasin University, Vol. 1 No. 4 July — August 2023

&nd industrial Tech:

uNAUIIY (Research Article)

[17] M. Sandler, et al., "MobileNetV2:
Inverted Residuals and Linear
Bottlenecks," in [EEE Conference on
Computer Vision and Pattern
Recognition (CVPR), 2018, pp. 4510-
4520.

[18] B. et al. Zoph, "Learning Transferable
Architectures  for  Scalable  Image
Recognition," in IEEE/CVF Conference on
Computer Vision and Pattern
Recognition (CVPR), 2018, pp. 8697-
8710.

[19] Ltd. Cytron Technologies Co. "Raspberry
Pi 4 Model B 4GB and Kits."
https://th.cytron.io/p-raspberry-pi-4-

model-b-4eb (accessed 10 Nov., 2022).

- _________________________________________________________________________________|
BUTIN doURaNA WarAnz, NIsUsrendltaIunIsUsEnIaNan T MUY e AR5 lauNen R
43


https://th.cytron.io/p-raspberry-pi-4-model-b-4gb
https://th.cytron.io/p-raspberry-pi-4-model-b-4gb

