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Abstract

This research presents a feasibility study of the NIR Spectral Sensor AS7263 for banana quality testing by analyzing
the reflective optical spectrum. 30 Bananas were tested with the fabricated optical reflective NIR portable device. In this
experiment, a NIR Spectral Sensor was developed to be a non-destructive testing device of the fruit. The NIR Spectral
Sensor Model AS7263 has 6 wavelengths, 610nm, 680nm, 730nm, 760nm, 810nm and 860nm. Each wavelength
provides different reflective intensity values with different banana skins. This reflective value of the different bananas

can be analyzed and calibrated with a standard Brix refractometer.

From the experimental results, spectral values of each wavelength are possible to separate the color levels
and predict the sweetness of Kluai Hom Thong. The results of each spectrum are good and consistent with the values

obtained from the Brix refractometer.
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Figure 6 The position of banana tested by NIR
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Table 1 NIR and%Brix result

R(610 nm) $(680 nm) T(730 nm) U(760 nm) V(810 nm) W(860 nm) %Brix
all green 0.490 0.000 0.000 0.000 0.000 0.000 14.270
more green than yellow 0.204 0.908 3.373 4.751 4.279 3.484 17.010
green equals yellow 1.190 1.209 5.493 6.268 5.273 4.760 16.900
more yellow than green 2.015 4.347 8.446 8.465 8.006 7.089 18.363

all yellow 6.286 9.911 11.103 11.176 10.381 9.516 21.140
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Table 2  Defining variables
Ripeness banana Mean 610 nm Mean 680 nm Mean 730 nm Mean 760 nm

all green Th1,1 Th1,2 Th1,3 Th1,4
more green than yellow Th2,1 Th2,2 Th2,3 Th2,4
half green / half yellow Th3,1 Th3,2 Th3,3 Th3,4
yellow with green tips & green necks Th4,1 Th4,2 Th4,3 Th4,4

all yellow Th5,1 Th5,2 Th5,3 Th5,4
Dif ferenceepe, , = Zis=1—5|1i - Thi,l—Sl = {|11 -

Thyys|+ |l — Thyy—s| + |ls — Thay_s| + |l — Thyy_s| +

|15 - Th5,1—5| + |16 - Th6,1—5|} (1)

ad 3 s s o v
ATMIMUUAILLIAY Table 2 R1UIDWINNFIN
aumn‘ﬁa‘fnmswamsmaaﬂﬁmmumsﬁ 1

AaNIINaaayg
N1IAIVFdUANNIT (Validation Set)
Naﬂ’]iﬁ’]%’]ﬂ‘ﬁ%ﬁﬁ]’mﬁuﬂ’ﬁ Calibration Set
"Bz‘ﬁ'lﬂ'li‘ﬂ@]ﬁaUU%Lﬁma’JTaﬂﬂﬁlﬂLLﬂZi%LL@iG:QﬂLLﬂZ

§7 Prototypes NIR ﬁi:ﬂ:ﬁwszmwﬁaﬂﬁmagﬁ 10
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m3¥nune (Prediction Value) luudazassldina 30 Fundi
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mmaﬂﬂauuu‘nnmmlumsnwamimaaw 3



Vol 39. No 5, September-October 2020 Cavendish quality testing by a non-destructive method ~ 567

Table 3 Prediction Value

R(610 nm)
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
All Green 0.467 0.467 0.700 0.933 0.000 0.000 0.233 1.167 0.233 0.700
More Green 0.670 0.467 0.000 0.233 0.233 0.233 0.568 0.000 0.000 0.000
Half Green 0.467 1.400 1.400 1.400 1.400 0.233 1.400 1.400 1.400 1.400
More Yellow 2.770 2.055 2.175 2.185 1.838 1.400 2.095 2.095 2.095 2.160
Yellow 6.295 6.275 6.295 6.295 6.295 6.262 6.288 6.282 6.282 6.288
Dayl6 21.828 1.635 1.635 1.635 7.923 1.635 1.635 6.145 6.544 18.032
S(680 nm)
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
All Green 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
More Green 0.373 1.108 0.925 0.925 0.925 1.295 0.557 1.110 1.110 1.110
Half Green 1.110 1.500 1.110 1.110 1.110 0.925 1.240 1.370 1.370 1.240
More Yellow  5.063 4.845 4.530 4.845 3.600 1.110 4.845 4.845 4.845 4.845
Yellow 10.005 9.905 10.005 10.005 9.395 9.978 9.972 9.938 9.938 9.972
Dayl6 2.510 2.715 2.640 2.715 2.488 2.649 2.685 1.848 2.715 2.217
T(730 nm)
Bl B2 B3 B4 B5 B6 B7 B8 B9 B10
All Green  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
More Green 1.943 3.807 3.963 3.777 3.777 3.588 3.425 3.240 3.240 3.697
Half Green  3.048 6.230 6.230 6.230 6.163 3.777 4,558 6.230 6.230 6.230
More Yellow  8.117 8.778 8.775 8.775 8.012 6.230 8.775 8.775 8.782 8.778

Yellow 10.193 11.780 10.760 10.760 10.760 11.110 11.093 11.427 11.467 11.113

U(760 nm)
Bl B2 B3 B4 B5 B6 B7 B8 B9 B10
All Green  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
More Green 2.257 6.962 4.375 4.485 4.535 4.213 4.722 5.668 5.668 5.345
Half Green 3.752 7.180 7.285 7.285 5.633 4.535 5.333 7.215 7.215 7.250
More Yellow  8.427 8.740 8.740 8.740 7.447 7.285 8.740 8.740 8.740 8.740

Yellow 11.170 11.170 11171 11.347 11.130 11.270 11.170 11.323 11.150 11.350

V(810 nm)
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
All Green  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
More Green 1.900 6.153 4.292 3.620 3.777 4.463 4.372 4978 4978 4.807
Half Green  4.635 5.680 5.665 5.665 4.615 3.777 5.670 5.675 5.675 5.670
More Yellow  7.660 8.492 8.425 8.425 6.988 5.665 8.617 8.425 8.425 8.425

Yellow 10.300 10.200 10.300 10.300 10.550 11.158 10.267 10.233 10.233 10.267

W (860 nm)
B1 B2 B3 B4 B5 B6 B7 B8 B9 B10
All Green  0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
More Green  0.833 5.033 3.570 3.150 3.150 3.780 2.727 4.617 4.617 4.198
Half Green  4.197 5.035 5.030 5.030 5.030 3.150 5.032 5.033 5.033 5.032
More Yellow  6.610 7.400 7.417 7.750 6.193 5.030 7.400 7.400 7.400 7.517
Yellow 9.448 9.525 9.457 9.440 9.240 10.153 9.518 9.463 9.463 9.452

INHANITNAREY Table 3 waadldlfindong  Model PEN-PRO Cat.No.3730 AaNUFNNUTNALaz&131ID
mMydwefldnnmssnssumsuazaimidiuwode vonenaiadudalllaai
Wisusunuafldann Brix Refractometer % Type
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Figure 9 The 610 nm wavelength relationship
of NIR with%Brix
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Figure 10 The 730 nm wavelength relationship
of NIR with%Brix
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Figure 11 The 680 nm wavelength relationship
of NIR with%Brix
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Figure 12 The 730 nm wavelength relationship
of NIR with%Brix
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Figure 13 The 760 nm wavelength relationship
of NIR with%Brix
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Figure 14 The 810 nm wavelength relationship
of NIR with%Brix
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Figure 15 The 860 nm wavelength relationship
of NIR with%Brix
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Figure 16 The relationship between wavelength
610 nm-860 nm and%Brix.
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