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Abstract

This paper proposes the quality of Thai banana using computer vision by lighting electrical engineering
method. In this method, the CIE-L*a*b* (Commission International de U'Eclairage) is used for RGB color conversion.
Three types of Thai banana are tested including Cavendish, Lady Finger and Pisang Awak. The results demonstrate
that the L* and b* values of three types of banana indicate the quality of the banana, L* represents the brightness
of the color, b* represents the color from yellow to blue and a* represents the color from red to green and it
changes color from the green of the raw banana to the yellow of ripe banana. Each banana provides a different
maturation time to notice the ripening cycle of banana. In simulation result, it can be concluded that it is very
useful for exporters to plan for exporting banana considering the ripening cycle of banana to solve the problem of

banana ripening before reaching customers.

Keywords: Banana quality, color system CIE-L * a * b *, lighting electrical engineering, image processing, computer
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Unamananiifinanin naenaumsiiaunaneiug néde
#ou (Cavendish banana) naaela (Lady Finger banana)
Larndau13n (Pisang Awak banana) vesUszinelne
néwiiieagn ay Swiniedseen [1]
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RGB Alawizvaindae Wuinsgu wildlévinAeatunis
11A1983 RGB uwUandudrves CE-L*a*b* [3] 910
uATsvosAngITEved I Markovic liltiaTosiloTann
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Yo9ANEITeVO V. Eyarkai Nambi Mé@nwiefunism
A1 RGB wlasuiludn CE-L*a*b* vesuziag lng
vinsAnwnUAsuuTasue sz UILNLI9ENT
il TndiAssiuAmnnsgiu [5]
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2. nqufiieatas
2.1 WnaInLUALEY waadhA
waon uwoadi nsinnsliiindnuastneldlalonuasua
woadh flengmslinunazuszavammsldlwihgadnng
T#iAvafugramnIsuLazoIMsIINNIMaeAYacIg
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Uaayeanu1uinndl 300 giuudeind n1siauILaENIS
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14 weadh og 2 viln Feuasdund (Day Light) uazwasddy
(Warm White) [6]
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LED Batten 31180 SlimLine 10 W) Tlnuuasuian 1Ju
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Figure 3 The elements of Thai banana quality

predictor by computer vision

Black | «=»
L=100 Table 1 Setting Variable
gee” P Variable Value
bve &’ Red, Focal distance 20 mm.
p A +a
Zoom 24,35,45
Black Flash off
L=0
— lamps LED
. Lighting Day light, Warm white
Figure 1 Color system CIE-L*a*b*
Box size 70x70x50 cm.
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Image Processing
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Visualization & remove background &
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(Xp,» Ve, Zp,,) WHOWIAY XYZe A9aUNIST (3)haz(4) [9]

Xc] [1.0098 0.0070 0.0128] [%bes
Yol = [0.0123 0.9847 0.0033] X | Ypgq (3)
Figure 2 The model of Thai banana quality predictor Zcl 10.0038 —0.007 1.0892] |Z),
by computer vision i
Xc 1.0098 0.0070 0.0128 QR
. Yo |= [0.0123 0.9847 0.0033] x| Yr, @)
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A1 CIE-L*a*b* s Figure 2

aun1s7 (3)uaz(@) e XYZe thuwnen CIE-L*a*b*
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116
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1

L =116x (%)5—16 (5)
a* =500 (Xi)é - (YL)E] )
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3.HANINARD
3.1 AT WINUEAMNINYBINEE NN ITeTIAL
ARUNIMDS

Figure 4 Thai banana quality predictor by computer
vision with proposed program

910 Figure 4 WWuLA3oaviuIeAMNIMT8INade
neanidedirdaouinmes Asnisiindlrawdlulilu
= Aa & aa a vy aa =
WASY NIRAAIWaeA waadn 2 Nald Toun woadh (wasd
aa ay = a ' &
917) Lag Leadh (LWanddy) Feduosuas dnanonisIAuE
YDINAIYVOIAEAIUY IR Laziin1991191ukI
TUswnsu T¥szuud RGB wlandu CIE-L*a*b* Fanafile
sonuluan Ao CIE-L*a*b* vaendae

Figure 5 Color quality analysis program from

computer vision

910 Figure 5 \ulusunsu Iiasizvinuaind
aunmid 1lunisuasdvessuniwnday fiogluand
RGB 1YuA1d CIE-L*a*b* Feldlunisiuiouiiiouen 3
UIRTFIUVBINTIY

3.2 dndqenunisiasundadidlunsasu

Table 2 Comparison of colors of three type’s bananas
and two types of light sources in seven days

Day Cavendish Lady Finger Pisang Awak

Day Warm  Day Warm  Day Warm

light white light white light white

4 K

210 Table 2 Wuin wraanasdaanuvinlelaa

YInINNaIENA TuLaEIIaIliNadedv0 NG Y
nsfnwnisiasuwlaswesdlunnsndiegn 3 viia

3.3 Han1Inaadg

Table 3 Results of CIE-L * a * b * of Cavendish

Day Day light Warm white
L a b’ L a’ b’
1 39.7  -15 405 343 42 435
2 53 -152 48 36.7 8 a5.7
3 441 -10 433 418 7 50.2
4 arr  -12 4713 448 7.7 53
5 536 -38 535 481 136 56.8
6 49.2 -58 411 422 172 583
7 55 -5.4 55 a9.7 24 58.3
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Figure 6 Results of CIE-L * a * b * of Cavendish with
day light
Figure 6 wanensasuulasuesndievenui
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awumaa 7 quieuil 6 ma@auaﬂuaa LLauauw 781
m?ﬁuwam wazAn a* antudl 1 detud 7 umawulﬁaa 1
i1 a* fpdrdyannlunsdsunlasendiefiu-an 3
frpinuansmnaesiiuliindn a* fefigadudony ua
b* Afeddunuiuiesnind b* Fududmdesdien
geiudonq B b* snnndaefBegninnwindu dauen L*
foreseuaing Yukansi ndaevenlaenislduasann
viaon uasdvn tusmnwvesndeveniianiia Aetuil 5

Figure 7 Results of CIE-L * a * b * of Cavendish with

warm white

Figure 7 wanen1sidouluasvasnaleveniui
1 f93uf 7 annndreviendu-an A1 CIE-L*a*b* Feium 1
AN L* uazen b* galuides 9 audeiudl 6 Aanandnties

Re

WAz U 7 A1gedunan uagan a* 91nTui 1 DeTun 7 4
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LYY
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Table 4 Results of CIE-L * a * b * of Lady Finger

Day Day light Warm white
L a b’ L a b’
1 657 -173 468 762 25 77.5
2 619 -197 39 71 3.5 713
3 61.1 -57 447 714 78 74.5
4 637 -1 517 895 6.7 86
5 658 24 54.1 78.1 11.8 81.1
6 584 103 454 825 94 808
7 544 10.3 454 693 9.7 69.5

Figure 8 Results of CIE-L * a * b * of Lady Finger with
day light
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o A ' ' o o = o o a &
FUN 7 AIFAAY ATAT a* AINIUN 2 IUN 7 llﬂrlgﬁf’uu
= = < [ ' ' P
6388 € “Uﬁwaﬂ’liwmaa\‘imulmﬂ A1 L* wagAn b* llﬂ'l?,j\‘i

Aaniiodann dve9An L* way b* Adusg1au1niuns
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wasdv tununveIndelunanif Aedui 5 Funileu
ndeveNlinmn I NgNNA

Figure 9 Results of CIE-L * a * b * of Lady Finger with

warm white

Figure 9 wansn1silasunlasasndelaudi 1
fetuil 7 9anndaglafu-an fn CIE-L*a*b* Fetudi 1 e L*
uay b* anidey q qudeiui 3 LLameq'ﬁu Fuil 4 wagen
anastuil 5 Be3udl 7 uazan a* 91nTud 1 Aetudl 7 Sidn
Qaﬁulﬁaa 9 MnRanIaasLulaInAes L* way b*
Failindeiidaniian dnfuuansi ndelelaemsld du
AN mueIndwlufignia Aotuil 4 Fessainndaeain
néelunann uasdvy wsietudl 4 ndrelunaon uadd

o
v 0 AN Y =

fu dulasemaen dadu JevihlinisAmuinvedusunsy
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UANMNNAINNVBINADA LAY

Table 5 Results of CIE-L * a * b * of Pisang Awak

Day Day light Warm white
L a’ b’ L a’ b’
1 859 -404 536 684 0.66 66.1
2 823 -239 576 546 096 5438
3 762  -229 504 504 2.1 521
a4 839 -267 593 585 44 59.9
5 85.4 -135 653 728 54 711
6 913 -135 631 728 54 71.1
7 972 4.09 769 809 103 782

Figure 10 Results of CIE-L * a * b * of Pisang Awak
with day light

Figure 10 waneni1siUdsunlasresndasiinin
fuil 1 Betufl 7 aanndagiidu-an a1 CIE-L*a*b* 3
$uil 1 futuil 3 é L anasaufielud 3 uagAgatudes
9 udatudl 7 wazen b* Juii 1 mﬁa%uﬁaa q uiatudi
5 uaztuil 6 Aanandnties wiigeiudniuil 7 uasen a*
9nfuil 1 fetuit 7 ﬁmgﬁfﬁuﬁam MNWaNITVIAaes Tui
7 fndves L* uay b* gefian Tewegnanniunsiasud
voende 1osane b* Banndadudimdes wagmseiud
vosndeaniiaaviedinunmilandotuil 7 fafuuansdy
ndeiilasmsliuasinvaen uavdvn tunmuninues
ndenihilandia Aotuil 7 Swhsnndreveudidauam
fgniie Aetuil 5 uazsinafundeluiianiid Aotuil 5

Figure 11 Results of CIE-L * a * b * of Pisang Awak

with warm white

Figure 11 L@nn15LUasULUaI989NA281U11
Fui 1 8a3ul 7 nndiwdninAu-gn A1 CIE-L*a*b Jeiui
1 A1 L* uaz b* ansey o audeiuin 3 uasengeiu Juq 4
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4.a5Uuasdoaiauauuz

unawiiiiaue Bmsmauamuesndas 3
YU MNANAWAINTARAAINIAIE CIE-L*a*b* AaunIn
néw uaz nsthedvessunmiegluszuudves RGB
wiasAdlveglussuud CIE-L*a*b* Feszuvdues CIE-
L*a*b* anansamamun1nweendsls silfiAnausile
fufdeuazfune uenniundsuasdvindiuninwuly
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