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Abstract

The development of a new design for a weighing and measuring system for watermelons using
digital image processing aims to create a system that can weigh and inspect the size of watermelons,
which are elliptical in shape, to provide information about both size and quality for consumers'
purchasing decisions. One of the challenges in watermelon grading is the difficulty in detecting
imperfections in the flesh, which cannot be seen with the naked eye. To address this challenge, the
proposed system was designed to take into account the primary factors for grading watermelons,
including size and weight, using only image processing and without the need for a traditional weighing
machine. During the image processing stage, a color image is obtained from a webcam and converted to a
black and white image. The black pixel area, which represents the size of the watermelon, is counted in a
720 x 1720 pixel 2D-image. To evaluate the accuracy of the system, 30 watermelons were weighed and
their estimated weight was compared with the actual weight obtained through image processing. The
results of this research will provide insights into the accuracy of the proposed method in estimating
watermelon weight and determining the quality of the flesh density, which will be compared with the
standard for trading.

Keywords: image processing, watermelon grade standard
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4. Camera models of detection watermelon

Tupad1sunsuUasauduiusainszsuuiinalu 3 §A (3D coordinate plane) Tudsszuruiidaluy 2 96
(2D coordinate plane) Lﬁ@ﬁ’l‘ﬁagaméjﬁnﬂ image plane 1ngl% pinhole model wdnn15wes E. Trucco and A.
Verri [11] avhmsUszanananin dsflanuduiug duandunnd 5 Taedumsanenin 2 §5 (2D image) vos
Nufivowndiniteuvhnsfnamiuiineaiuaasdurunvounsdy Lﬁ@ﬁ’]ﬂ’]ﬁ%q‘UU’]ﬂﬂ’J’mIWUaﬂLLGNISJ

| pinhole watermelon

< [ >a V4 »
image focal object
plane plane plane

A9 5 TUAANABIEINSUASIIIUNUARNLA [15]

nuAdeilaldnsusranadudnvugvesiiufiiniea 31nami 5 ArAue1lnda (focal length) v
Ndod 1nan15UssuIUANEVBIVUIARAILY (X, ) RANIIAILLNY X §agAIUNI19909vuInuwndlyl () fienia

auny y Smbedufingauy image plane Fszogmaniaanndasiaundy THnnmsneiumisesunsdaly
msateawluusaainfuntidueessuuas (Charge Coupled Device : CCD) v03ndos lnefiszarn1eaTanin
ndoafaundlilaifinafunisussnamnafiuiifines idesmnmsnasesgnuaniufidwmisiusuietuiissesy
430 findiuns Aaueaandeuiinwaduiididesinn et sumnsnveaumsTusi 3 1nsn SAuuansey
FemaUszunaituiiinigefiumudurunveaundisi 3 1030 awnsaUszanuaInAMUENRUSHINE uavansn

Analdanaunsi 3 wag 4
X
x,=f| 2 )
Y4

v = fgj @

)
9 AIAINNINVBIVUIAKAIIUAINLNY Y VUssUIURialy 3 T8

A
A ANSYEENI9IINAULAUANABIDILATLY
A

9 AANeIlAa (focal length)

5. afanlddmiunsinse
AuMsgIL (Standard Normal Score) lusniianunsaienliiSeuiiisudoyasenieyamsedn dusih
foyasosypunUiouiivuiuasdidymin Aedeliviiiu uardrudoauulivinduililisindeyayaldfininiu
wigisuUAsudeyalreglugUamnmsgiu iazuenlsviui inszdn Aunmsguasfiunsiasudwestoualvioy
Tunesguienfuioms aunsafuamaanasgu (Z-Score) Iiwsaunisil 5
7 - X-X
S.D.

Vol 7 NO 1 Jan - Jun 2023



Journal of Science and Technology Thonburi University 41

e X  fe Avesleya
X feo Aaduiavaiinvesioya
S.D. fin ardudeauuinnsgiuvedeya

ANRALLEUAMN (Arithmetic Mean : X)) @315af Ul lasaaunisi 6

e D x fio nasmwesdeyatiovun
n

Ao Iuvesloyavivua

AU dsauuNnIgIu (Standard Deviation : S.D.) @wnsaruimilafaunisi 7

Ao Avastaya
Ao AadevAtinvasloya
Ao uuvesloyavivun

S o

ATAINUARIALARRUTUNNS (Relative Error) #58@ Percent Error (%Error) 1 un150529@8UAI1Y

%Relative Error = |XM€”‘“;‘1 = X deua %100
Actual
(8)
e Xitousured 010 Afisaldannisnaaes
X CRRGRORN

Actual

ABNALARDUTBINIIANLENLNTAVBILAILN TA8N15UTTUIANENININITBUAUNUTININTFIUTVDINITANLENLAILY
ANUTDIRANN F@UNSAAUILeRIENNIST 8

Vol 7 NO 1 Jan - Jun 2023



42 Journal of Science and Technology Thonburi University

JUNDUNITNAADY
1. Tasead1aaSaefnLenUIvlNLA lUA28n15USEUIaN N

= | 1% Y H @
AN 6 a?uﬂi%ﬂauiﬂiqatiLﬂiﬁﬂﬂﬂ LLEJﬂuTV‘uﬂLLWQIﬁJ

il 6 daulszneulassaiiaedesdnuentmiinuedty Sl

wBLaY 1 naosmunu uthiiaausssruuieiesdauemimiinuad i}

wuieae 2 lasuades Mdmiuindsgunsainig q venadasdausndindnuasly Jauie
AMNNIN9 1,040 TadAT ANENI 650 LaALUAT waANES 1,020 dadiuns

VUE1aY 3 51uT0 Indafdiniuateunly Tvurnaiiuning 200 Hadwn ANE12
200 HaAnT LagAUNUT 200 JaaLUAT

vanela 4 uewod vimihiidsadigusenadeudludagaiunm

wea 5 ndeaduunu (Logitech C920) wiiisunmuine1$35 iieldlunsuszanann

vianeiay 6 Tl LED viwihitdesaindliunsly

N1SNARBIALIATIEING

wamsnaaesmavimiinvesusslilaglinsszanuiiuidfemstssananmeidfedlfuaue
unslaianunoondu 3 vun T suadn @dwiindesndn 3 Alansu) wuianans @dwiineglurassewing 34
Alan3u) wazrualng @dwidnainnt 4 Alansy) Srunuwausslufitamyiundudelddmsuivtoyaitetun
Anszmanudiiussriunaiuiivenddiufernavesunduwasimiinvesundulaesiuan 135 ua uaznin
lddmuhumegouszuumsuszananan ity 42 salaedeya fauandlunini 7

Vol 7 NO 1 Jan - Jun 2023



Journal of Science and Technology Thonburi University 43

VoyarHINVR AN

5.00
y =-0.0041x + 4.3399
4.50 R2=0.1151
£ 4.00
é y =-0.0003x + 3.2189
g 3.50
c R2=0.0016
3=
E 3.00
Ed 0:
2.50 B ES /Vji?ﬁi Ty P R 5 o
v 2-0.0006x + 2.6467
2.00 R?=0.0077
0 10 20 30 40 50 60
M

v v v s Y v s ¥ v o v
o YAveyal FAvaya2 YAveNa3 —1BITU (YATdYAL) 1B AUTU (YAT0YA2) 1B UTU (YATDYA3)

Al 7 Yy niinueaunsly

%aﬁ,ﬂamwﬁiﬁﬂumﬁmam Ao anuesludildannszuunsaienmiiiinnsivunseziaszrinandestu
wnsluaadi LLazﬁmsmuQuamwLLaﬂﬁmﬁImaiﬁfj'waam LED wag@iagnaniniadly 42 An Bn1suseulanin
umalasia 3 1un Tathnmunsluzda RGB-mage avin1susulssaanwuaanwlagld Unsharp Mark #dsain
Fulhasudunimszduam (Grayscale Image) wazsiinisinsaloas (threshold) oW dswduninluuns
(Binary Image) nnuaslufiiunszuaumsUszanananianm daudnslunmi 8 Tneldsnisiunuiniui

ANwada1v9n 1WAty Waw1n1s1Twasundn wasiunisSamuunsuninuasraduaunisanudunus
faNa?

A1) Small 9) Medium f) Big
29 8 ﬂ'W\lLLWQI@JﬁﬁJ7Uﬂ3$U'JUﬂ7§TJi33J'JﬁNa‘VVNﬂ'TW

INHANTNAABIRUTIiNaTeIn LA 3 ua WuT Sruruiuiifineavenmuedduiinng
nsvaneiogvaLEeusazAnmTnvesHauAslu 3 vue Wevhnisadaduuunliy (Trend line) wuih Jaya
Snnuiluiiineads Black Colour Pixels) vasnmwuadluiidnwazuUsiunssfuathuinvesundly Wedusua
dndnvesnaunstuniniy Tnonsmainudusiugsyninsininue duuasauinvesiufisiuiufinwaainnis
Uszanananani sauansluning 9

Vol 7 NO 1 Jan - Jun 2023



44 Journal of Science and Technology Thonburi University

v ¥ v
\J ] 04 I

ananuduRusszrInhTunaly 2-3 Alansu uazvuinvesiiun
NuruNmsaInmsdszurananIanw
54000
52000 %

50000 . s /
? . y = 11092 + 17856

48000 * * P - .
. » R2 =0.4979

46000

unnnsa(Pixel)

L A2
*

X
n

44000
42000
24 2.5 2.6 2.7 2.8 29 3.0

MnIn(ke)

AN 9 ASINANUFTUNUSTENINUNUTNLA LA VUINVDINUN I UIURNDAINATUTLUIANAN AN

ANSAIUMANUNMENVBINARALLI N UIUTUTS HIUe T uinadsvasn nwnalulaainauinig
ANUELNUSTEIN9N TN WAL AL VUNNVDINUNIGS AIEUNIST 9

y=13,450x+11,671 (9)

o Y fg Suununfinigavean muadly
X Ao A

9 AUUINUBINaLASLY (ke)
3.50 3.30
3.00 2.75
2.50

2.00 1.84

1.52

Lavel

1.50 1.09

1.00
0.50

0.00

Small Medium Big

B Avarage Standard deviation
A 10 nansneasalasiuianuianainvaansussanaivinlagldnsussananan1anm
NN15USEUEIMUNVRIHALALNNE 3 U9 Tagldn15USELIaNaNI9NIN ANAIURANAIAVBINTS

Uszanauhntinveswaundlulaenisuseuianan e uiunadiunn sgiuveinsfnuenuadlunuyiemaln wuid
AuaduradniiAInuRaNaIn 3.30% AMNAluIEIANa1 SA1ANUAANGIR 2.46% Lazn LAl

Vol 7 NO 1 Jan - Jun 2023



Journal of Science and Technology Thonburi University 45

TngifiAnanuianann 1.84% Juwiliusiauianaintesas Wodwinuaunsluuindu nan1snaasalosidud
AMURANAIATRINTITUITINATNTeelEn1sUsZINARNaNaN N AakanslunIwg 10

dyunan1Innay

AFuFun1suUasn mdilunineiadi (Threshold) arsiarlddesiAuluifioandymiaiudaay
(Sharpness) fivaufinlfsvotunaly (Curvature) dioliiAnnmiidina1uduass (Elipsoidal) wazldaasdaiuin
Auly Lﬁaamﬁq;mmiLLﬂanﬁ;mmrﬁiumL‘fluﬁmszja (Pixel) A Fao1admaliilomidunmaiusiuiufiniea (Pixel)
wdRInTnTingin e sy nuiAEudunnUdsuwUasnmEiduninead (Threshold) e a
mmvama suaslunsmaaesluemiseiidufidanamamssaudim Grayscale Image) Imﬂmmwmmmuam
3u (B) A1 120 5[uiumwmmwamﬂumq 0-255 ffanan frAnuianaavesntssyananiminvewawala
Tnemsuszanananinlaliin 4% vk 3 auin nsviinvesadalngldmsuszanaituingdenisdssanana
amidtetisandyminisinussnuaulunisdnuuin LLazaﬂﬂ’]i%ﬂJL%EJJJuth“UENLLGNILI‘W%@Mﬁﬂ%ﬁ%’]ﬁﬂ?’mﬁuiﬁl
Tiuguslananmudfedinaniagdielinisussnaniminvoudluuas fsanunsaldnisuszinananndauen
AN MaLAUlaBNNI

AnAnIIuUITENA

YovoUAM MATIATMARTgRAMNTTILazINATARNY 1Y1IMINTINIATBINARMEATANARTgNAMNTIY
wninerdomaluladsvusaangam Aaduayusulszanalunsifouazafiaurineuns uazuson nindisy
wa 910 fiag] 60/189 nyffl 16 siuanassausunanasma YmiaUyusni 12120 faduayuiiogiaundla
dwfumamnassuasdaiausuuriiluusslomidenuddofinan wasvovounuiuaniuiidmivainieilo
NAABY NMPATIAgMARSiATeINa AuzATAanTgramnTIN uvinedumaluladnszaenindmszuasinie

LONET81989

dinauasugianisinng. (2565). adfn7sasean. AUAUAIN http://impexp.oae.go.th/service/index.php

TYNTIMIINU, (2565). 895IAI91Tus. FURLN hitps//www.mol.go.th

QTR FINAUG, qUU Uuanas wag Ju509 nadsaal (2565). MM3eENKULLATAS AT DRI AR T IVAA.
158715398u INg 1aeinaluladsivaaaniive, 14(1), 103-116.

Uudin a3lunna, quiws ouven way Sgvs gassaUseiiv. (2554). n1sufuusuaIesdavuianaiisng.
373875391M510M3, 19(2), 121-131.

TLYNT dIA, UNAA 817 waz Yus15e nedRauAs. (2564). N153IUUNAIINANVBINAIERIUAIBINATIANIS
UsEaIananIn. 27597599 maluladenarvinssuuaz IMNsy un1Ineae 51wy iyaasnsia, 3(1),
55-67.

fiswa fiug, osdly Juva waz 3513010 WBeuaenn. (2562). 1sUstendliludiBounasmsUsyanananindmsy
nsARueNuzang. 2158153 YImsimaluladenaInTsuuas IMINTIU UNIINYIAYTIVAYTYAaIATIY, 1(2
(2019)), 1-11.

malulagasnaUau. (2565). arwumaly. @UAuain https//www.technologychaoban.com/wp-
content/uploads/2018/01/11-2.jpg

dA19NUNINTFINAUAINBATLAZBINITRIITIR NTENTINNBATWAZANNTAL. (2555). 4maly. AUAUIIN
https://www.acfs.go.th/standard/download/WATERMELON.pdf

McAndrew, A. (2004). An Introduction to Digital Image Processing with Matlab Notes for SCM2511. Image

Processing.

Vol 7 NO 1 Jan - Jun 2023



46  Journal of Science and Technology Thonburi University

Otsu, N. (1979). A threshold selection method from gray-level histograms. /EEE transactions on systems,
man, and cybernetics, 9(1), 62-66.

Trucco E., & Verri A. (1998). Introductory techniques for 3-D computer vision. Englewood Cliffs: Prentice
Hall, 201, 10-5555.

199 Fafy wag uydng a1unea. (2557). n1sAnuennIRgIIIs kSR TulelTIEn s Us aanasawn .
Anendnusimnssumansumudia). anninedemaluladsivaseasyys, ynusiil.

159l 99U wag BAngan Tavnsua. (2561). MINALILAZNARIARLENNTALAILLAIENITUTENIaNNATNRA. 777
Usr g 3vInsauIpImanssuinyn suaUszmalne.

9399 199U uavAue. (2563). winadaueninsnuadagldnisasaviaiminuuuludaludd. 275975a07900
Imnssunyasuiyszmalne, 26(2), 15-20.

Kunghun, W., & Tantrapiwat, A. (2018). Development of a Vision Based Mapping in Rubber Tree Orchard.
Proceedings of The 4th International Conference on Engineering, Applied Sciences and
Technology -ICEAST(IEEE), 2018, 206-209.

Hartley, R., & Zisserman, A. (2003). Multiple View Geometry in Computer Vision. In 2rd (Ed.), Cambridge
University, 153-177.

Translated Thai References

Office of Agricultural Economics. (2022). Export Statistics. Retrieved from http://impexp.oae.go.th/service/
index.php

Ministry of Labor. (2022). Minimum Wage Rate. Retrieved from https://www.mol.go.th

Langkapin, J., Parnsakhom, S., & Kalsirisilp, R. (2022). Design and Fabrication of Lotus Seeds Sizing
Machine. Rajamangala University of Technology Srivijaya Research Journal, 14(1), 103-116.

Jarimopas, B., Niamhom, S., & Suwanapratheep, T. (2011.Improvement of =~ Mangosteen Fruit Sizing
Machine. Thai Agricultural Research Journal, 19(2), 121-131.

Surekhum, W., Amdee, N., & Pongpatfanasili, C. (2021). Banana chips ripeness classification with image
processing techiques. Industrial Technology and Engineering Pibulsongkram Rajabhat University
Journal, 3(1), 55-67.

Kumpun, P., Peehae, A, & leamsaard, J. (2021). Bayesian approach and image processing technique for
mango classification. Industrial Technology and Engineering Pibulsongkram Rajabhat University
Journal, 1(2 (2019)). 1-11.

Technology Chaoban. (2022). Watermelon. Retrieved from https://www.technologychaoban.com
/wpcontent/uploads/2018 /01/11-2.jps.

National Bureau of Agricultural Commodity and Food Standard, Ministry of Agriculture and Cooperatives.
(2012). Watermelon. Retrieved from https://www.acfs.¢o.th/standard/download/WATERMELON
pdf

Kunghun, W., & Janthong, M. (2014). Grade Classification of Ribbed Smoked Sheets Using Image
Processing. [Master's thesis]. Rajamangala University of Technology Thanyaburi, Pathumthani.

Kunghun, W., & Lohaphrom, I. (2018). Development and Experimental of Watermelon Grading
Separation Using Image Processing. TSAE National Conference.

Kanghun, W., et al. (2020). The Watermelon Grading Machine with Automatic Weight Measurement. Thai
Society of Agricultural Engineering Journal, 26 (2), 15-20.

Vol 7 NO 1 Jan - Jun 2023



