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ABSTRACT: The number of whole kernels, head rice and broken rice are important indicators of the physical quality
and value of rice trading in Thailand. Currently, there has been developing image processing technology to determine
the number of broken grains to enhance the rice quality inspection process. Therefore, this research aimed to
developmentally fabricate a prototype machine by using an image processing method and develop a function for
image processing programs to measure the quality of rice grains. The prototype machine was designed with a size
of 51x28x30 (width x length x height) cm, with a sorting area (image stage) of 1,400 cm?, with a field of view of the
camera of 78° at a height of 30 cm. Khao Dawk Mali 105 cultivar at 14.32 %w.b. was chosen as a sample for
inspection. The rice grains were separated into 3 groups viz whole kernels (and head rice), broken rice, and small
broken C1 by using a standard sorting machine (SATAKE). Then, the three were measured in the three-dimension to
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create reference image data. The function was created by using the program. Developed functions have a procedure
that operates as follows: 1) photo conversion to grayscale, 2) object edge detection, 3) contour writing, 4) border
area calculation and axis measurement, 5) object box detection, 6) box counting, and 7) calculation of the
characteristics of each group's rice grains as a percentage. The prototype machine was used for rice quality inspection
at 5-70 g using the indicator as time and accuracy. The results showed that the prototype machine was run with an
average of 8-13 seconds per image. The optimum weight of grains was 5-20 grams per time. It has an average
accuracy of 91.63-99.57%. This suggests that the developed prototype machine accurately assessed the quality of
rice grains. This method will be useful for guiding the development of sorting the grain quality in terms of rice grains
sorting to determine a reasonable price in the future.

Keywords: rice quality; rice quality measurement; image processing
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Figure 1 A prototype to measure quality inspection of rice using image processing techniques.
(1) Laptop, (2) A prototype box, (3) Webcam base, (4) Webcam, (5) Breaker, (6) Adjust brightness, and (7) Adjust

vibration motor
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Figure 2 Inside a prototype box
(1) Brightness Off, (2) Camera base, (3) Webcam, (4) Brightness On, (5) Rice Seeds

A59LATIZIRAN (Image processing)
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1) Photo conversion to grayscale.

1

2) Object edge detection.

|

4) Border area calculation and axis measurement. 4mm | 3) Contour writing.

|

5) Object box detection. =) | 6) Box counting,

|

7) Calculation of the characteristics of each group's rice grains as a percentage.

Figure 3 Algorithm workflow for inspection of rice grain quality

NINAHBUAMNLIUEGIVBISANDITIN Fefaag1981989 100 Wwan

delasaneiuilddmivdssmananmud ssvhmavaseuauuiudiesiuvesdaneiiiu Tasns
wisngudiegsdeeniu 3 nqudieis leun 1) Tradumdanazsuda G1, 2) 91990 G2, wag 3) Uaed @iy G3 du
Areg1euAaNauTIwIL 100 WaA N1IATWIAAIINNTIE AINETT WATAIINNUITBANEATT wazdamiingreiaTesduuy

= [
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)

(0)

Figure 4 Reference photo example (100 seeds)

(a) G1: Whole kernels and head rice, (b) G2: Broken rice, and (c) G3: Small broken C1
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Table 1 Physical characteristics of rice seed (Sample data)

Group  Width (mm) Length (mm)  Thickness (mm) Weight 100 seeds (g)
G1 1.768 6.614 1.526 1.6226
G2 1.706 4.423 1.467 1.2853
G3 1.709 3.074 1.471 0.8745
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Figure 5 Image processing reference photo example (100 seeds)

(@) G1: Blue box, (b) G2: Green box, (c) G3: Yellow box, and Error (n): Red box

Table 2 Result of Image processing reference photo example (100 seeds)

Group  Count(n) Error(n) Accuracy (%) Real Weight (g) Processing Weight (g)  Weight discrepancy (%)

G1-1 90 8 91.11 1.6226 1.5226 6.16
G1-2 87 8 90.80 1.6226 1.5373 5.26
G1-3 90 6 93.33 1.6226 1.6046 1.11
G1-4 90 5 94.44 1.6226 1.5102 6.93
G1-5 92 4 95.65 1.6226 1.6670 2.74
G2-1 93 5 94.62 1.2858 1.2331 4.10
G2-2 80 1 98.75 1.2858 1.3488 4.90
G2-3 83 0 100.00 1.2858 1.3813 7.43
G2-4 94 10 89.36 1.2858 1.1693 9.06
G2-5 97 4 95.88 1.2858 1.1882 7.59
G3-1 88 3 96.59 0.8745 0.8543 231
G3-2 94 0 100.00 0.8745 0.8050 7.95
G3-3 93 0 100.00 0.8745 0.9383 7.30
G3-4 88 1 98.86 0.8745 0.8094 7.44
G3-5 88 3 96.59 0.8745 0.8005 8.46
Average 89.80 3.87 95.73 1.2610 1.2247 5.92

Note: G1: Whole kernels and head rice, G2: Broken rice, and G3: Small broken C1
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Wiovinisiingudieg st 100 wéa 9 3 ngudiegs laud Srafuudasaziud (G1), 41990 (G2), wavday
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aunnsi 2 uazradeyan1siasigiaunisanaey lanansiasigideyansil (Figure 6, Table 3-5)

Y = -0.000404069A + 0.00196044B + 0.003068491C -0.000481072 (R?=0.70) (2)
Tned Y Ao twtinwEadn ()

A A9 ANUNIVRLLER (13.)

B Ao AUNIVDILAR (331.)

C Ao AUNUNTRUNER (3.

Table 3 SUMMARY OUTPUT

Regression Statistics

Multiple R 0.837621354
R Square 0.701609533
Adjusted R Square 0.698585305
Standard Error 0.002005845
Observations 300
Table 4 ANOVA-1
af SS MS F Significance F
Regression 3 0.00280025 0.000933417 231.9962651 0.00
Residual 296 0.00119093  4.02341E-06
Total 299 0.003991181
Table 5 ANOVA-2
Coefficients Standard Error t Stat P-value  Lower 95% Upper 95%
Intercept -0.000481072  0.002181047 -0.220569402 0.825579786 -0.004773396 0.003811252
A -0.000404069  0.001209611 -0.334049045 0.738579093 -0.002784597 0.001976458
B 0.00196044  8.05815E-05 24.32866981 1.40508E-72 0.001801854 0.002119025

C 0.003068491  0.001286229 2.385650096 0.017677768 0.00053718 0.005599803
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Figure 6 Relationship between the predicted value and the actual value of seeds weight
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Table 6 The right amount for the prototype

S?:)d Count (n) Error (n) Accuracy (%) Processing Weight (g) Weight discrepancy (%)
5.00 465 2 99.57 5.47 9.31
10.00 789 21 97.34 10.92 9.22
15.00 1118 49 95.62 16.40 9.36
20.00 992 83 91.63 18.20 8.99
25.00 1488 159 89.31 27.35 9.40

30.00 2085 469 7751 25.43 15.24
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Before analyzing After analyzing

10¢

20¢

30¢g

Figure 7 Image Processing Prototyping Analysis

INNTNAABU WU wileUSuaieg1slun e e TuiUSINMINN T deabimudatiduiinnuledauasIanuuin

oY
=% o

g9vu mlﬁmﬁmiwﬁmaﬂﬂmﬂwﬁwmsaﬁulﬁﬁmwmmqvfu Tnefiedidudanuududuusunduiuimingaeg g
Auns1eak Taensiaszsiii 99.57, 97.34, 95.62, 91.63, 89.31, uaz 77.51% Fadurwesimingaeeis 5, 10, 15, 20, 25,
Way 30 N. MUEITY YaNIINALLLUEIaRAIMILTIINFIE 1 T I T uLdq Msviunetndn e ddsunsufiany
AaALAReUgsTuBNdY el Teddudsiniafannssuunsnsznewded 1 lfldsaviam todelunsinesdusenoy
Tunwenelilamedaudadafilidaiu suiafiunising dvanwadniodumesiathmin Weduiwaglunistudin
foyathminueshesdliiiussavinmm wnzuinislénuiasianndesonsely
nansadeuIeufisuiuasnsaaa

dothdsiiwanniumn shansmeseuilieudsulumsmauninvesudadnasluiurestumdadniiuian

ANINENIVDINEAR MNNGUIBEadaUaIBA Y 3 3513 Taud 1) mdeisnisldeIesdlodauen 2) maeisnsdauen

MBLTIIUAY Wag 3) neagTBnsldiasasiuluuysEaianan MANmuIAY Wensivdeudeyauseaninnuedisnis lagax



U s 51 atiufl 4: 756-768 (2566)./doi:10.14456/kaj.2023.xx. 766

MnsiSeuiievlusuvawianlunisyinau Guid) wazanuwiuglunseawendfumdntasauing (G1) F9asldnue
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