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Rice Variety Identification Using Morphological Characteristics of Paddy Seed via Decision Tree

and Fuzzy Logic
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Abstract
The collection of various rice varieties is a way of rice seed conservation. The conservation of rice varieties
solves the problem of shortage of pure and good quality rice seeds as well as helps to conserve rice varieties from

being lost. Moreover, the selected rice varieties can be used as good breeders for future breeding. The
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morphological characteristics of rice varieties were used as the components for rice variety identification. Therefore,
rice specialists and tools are an important role in rice variety identification. The aim of the study was to present
the idea of using computers to build an artificial intelligence method for rice variety identification. The fuzzy logic
and decision tree techniques were used to perform the proposed system for problem-solving rice variety
identification. The morphological analysis of paddy seed is composed of two steps. In the first step, the decision
tree technique was applied to filter the quality data of the paddy seed morphology. Subsequently, the other
quantitative data of the paddy seed morphology were processed with fuzzy logic techniques to identify the rice
varieties. A total of twenty-six rice varieties were used in the experiment as the proposed method and twelve
characteristics of paddy seed morphological data were evaluated to identify rice varieties. The results summarized
that the computer system and artificial intelligence technique in the proposed method successfully identified rice
variety identification. The eighteen rice varieties of twenty-six rice varieties demonstrated a proportion of true

prediction of more than 70% from a total prediction.

Keywords: Rice variety identification, Morphology, Decision tree, Fuzzy logic
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Table 1 The morphology of twenty-six paddy varieties

Texture of Lemma

Number Code Color Shape Length (L) (mm.) Wwidth (W) (mm.)
1 LLR 005 Black Bold 8.50-8.99 3.44-3.66 Smooth
2 LLR 006 Black Bold 9.96-10.60 3.40-3.72 Smooth
3 LLR 015 Black Bold 8.28-8.99 3.24-3.57 Smooth
a4 LLR 019 Black Bold 8.72-9.14 3.28-3.66 Rough
5 LLR 022 Black Medium 10.00-10.90 2.76-3.05 Smooth
6 LLR 026 Black Bold 8.59-8.94 3.25-3.48 Smooth
7 LLR 027  Brown Bold 8.41-8.97 3.14-3.36 Rough
8 LLR 028  Brown Bold 9.00-9.89 3.17-3.35 Rough
9 LLR 030 Black Bold 8.57-9.31 3.40-3.60 Smooth
10 LLR 039 Black Bold 8.73-9.46 3.24-3.51 Rough
11 LLR 065 Black Bold 9.04-9.56 3.09-3.49 Rough
12 LLR 069 Black Bold 9.03-9.45 3.20-3.60 Rough
13 LLR 073 Black Bold 8.99-9.36 3.44-3.67 Rough
14 LLR 075 Black Bold 9.00-9.38 3.47-3.67 Rough
15 LLR 077 Black Medium 9.30-10.60 2.66-2.96 Rough
16 LLR 078 Black Bold 8.48-8.87 3.59-3.61 Rough
17 LLR 079 Black Bold 8.13-8.76 3.15-3.75 Rough
18 LLR 080 Black Bold 8.65-9.12 3.29-3.59 Rough
19 LLR 081 Black Bold 8.98-9.38 3.41-3.62 Rough
20 LLR 139 Brown Bold 8.57-9.05 3.01-3.28 Smooth
21 LLR 145 Black Bold 8.71-8.88 3.11-3.30 Rough
22 LLR 182 Black Bold 8.65-9.12 3.29-3.59 Rough
23 LLR 262  Brown Slender 10.30-11.30 2.41-2.75 Rough
24 LLR 284  Brown Medium 10.20-10.80 2.60-2.84 Rough
25 LLR 292 Black Bold 8.66-9.17 3.09-3.29 Rough
26 LLR 298 Black Bold 8.56-9.05 3.42-3.68 Rough

*JayaNTeNUNMIANENEUENITNTIVINguazn g MamansvesiUFent i waulunans fusenideanie

Ypalsemnelng (53¢ wavAy, 2555)
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Table 2 The morphology of twenty-six brown rice varieties

Number  Code Shape  Distribution of Black  Length (L) (mm.) ~ Width (W) (mm.)  Peel thickness
1 LLR 005 Bold Irregular 5.92-6.50 257-2.92 15.0-17.5
2 LLR 006 Bold Irregular 7.06-7.41 2.63-2.78 15.0-17.5
3 LLR 015 Bold Irregular 5.59-6.17 2.60-2.79 22.5-25.0
4 LLR 019 Bold Regular 5.96-6.12 2.38-2.93 10.0-15.0
5 LLR 022  Medium Irregular 6.72-7.40 2.15-2.44 22.5-25.0
6 LLR 026 Bold Irregular 6.21-6.54 2.54-2.79 22.5-25.0
7 LLR 027 Bold Irregular 5.95-6.16 2.51-2.68 22.5-25.0
8 LLR 028 Bold Irregular 6.60-6.97 2.32-2.73 10.0-17.5
9 LLR 030 Bold Irregular 6.11-6.55 2.66-2.80 22.5-25.0
10 LLR 039 Bold Irregular 6.18-6.64 2.57-2.79 22.5-25.0
11 LLR 065 Bold Regular 6.28-6.55 2.48-2.77 15.0-17.5
12 LLR 069 Bold Regular 6.32-6.55 2.48-2.89 12.5-17.5
13 LLR 073 Bold Irregular 5.97-6.45 2.50-2.80 15.0-17.5
14 LLR 075 Bold Regular 6.01-6.49 2.68-2.87 15.0-17.5
15 LLR 077  Medium Irregular 7.17-7.55 2.30-2.45 10.0-15.0
16 LLR 078 Bold Regular 5.89-6.28 2.70-3.02 22.5-25.0
17 LLR 079 Bold Regular 5.58-6.00 2.58-2.89 22.5-25.0
18 LLR 080 Bold Regular 6.11-6.46 2.62-2.83 22.5-27.5
19 LLR 081 Bold Regular 6.03-6.50 2.62-2.80 12.5-15.0
20 LLR 139 Bold Irregular 5.69-6.19 2.32-2.53 10.0-15.0
21 LLR 145 Bold Irregular 5.93-6.43 2.14-2.67 12.5-15.0
22 LLR 182 Bold Regular 6.11-6.46 2.62-2.83 12.5-17.5
23 LLR 262  Medium Regular 6.98-7.61 1.89-2.22 10.0-17.5
24 LLR 284  Medium Regular 7.16-7.74 2.02-2.13 12.5-17.5
25 LLR 292 Bold Irregular 6.04-6.30 2.40-2.62 22.5-27.5
26 LLR 298 Bold Irregular 5.84-6.24 2.63-2.83 22.5-27.5

*JoyansenunsAnmanvusmsdug N warnginamansvesiiliondidmwanlunany Tueenidvunile

Ypalsewdlng 85y wavmue, 2555)
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Table 3 Data for the fuzzy set from histogram data analysis.

Feature 1 Feature 2 Feature 3 Feature 4 Feature 5 Feature 6 Feature 7

Group 1 9.51 3.56 6.72 273 16.25 21.75 407.50
Group 2* 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Group 3 9.66 3.17 6.74 247 13.75 20.50 425.00
Group 4 9.59 3.18 6.49 247 23.75 19.50 445.00
Group 5 8.94 3.37 6.21 2.64 25.01 20.33 475.00
Group 6* 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Group 7 8.95 3.47 6.35 274 15.00 20.00 460.00
Group 8 8.63 3.45 6.02 2.80 25.00 22.50 420.00
Group 9% 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Group 10* 1.00 1.00 1.00 1.00 1.00 1.00 1.00

* The group of rice varieties can be classified with the decision tree
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Table 4 Result of the experiment

Number of Not

Number  Code of Rice Varieties  Number of Correct data Number of identified PPV
Correct data
1 LLR 005 5 125 5 1.00
2 LLR 006 5 125 5 1.00
3 LLR 015 5 125 12 0.42
4 LLR 019 5 125 15 0.33
5 LLR 022 5 125 5 1.00
6 LLR 026 5 125 7 0.71
7 LLR 027 5 125 5 1.00
8 LLR 028 5 125 10 0.50
9 LLR 030 5 125 6 0.83
10 LLR 039 5 125 4 1.00
11 LLR 065 5 125 17 0.29
12 LLR 069 5 125 19 0.26
13 LLR 073 5 125 5 1.00
14 LLR 075 5 125 8 0.63
15 LLR 077 5 125 5 1.00
16 LLR 078 5 125 5 1.00
17 LLR 079 5 125 5 1.00
18 LLR 080 5 125 9 0.56
19 LLR 081 5 125 5 1.00
20 LLR 139 5 125 5 1.00
21 LLR 145 5 125 5 1.00
22 LLR 182 5 125 30 0.17
23 LLR 262 5 125 5 1.00
24 LLR 284 5 125 5 1.00
25 LLR 292 5 130 6 0.83
26 LLR 298 5 130 I 0.71
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