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Comparative analysis of visual automatic recognition technology and
traditional human eye recognition in rice appearance
quality inspection
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ABSTRACT: Objective To explore whether there is a difference in the results between the human eye inspection
method and the instrument inspection method in the appearance quality inspection of rice. Methods The “whole
rice rate”, “broken rice rate” and “chalky grain rate” of 35 batches of rice samples were determined by the human eye
method and the instrument method, and the results were compared and analyzed by SPSS statistical analysis method.
Results In the inspection of the whole rice rate, for the inspection of japonica rice, the results obtained by the 2
methods were systematically different, and the human eye inspection method was recommended. For the detection of
indica rice, there was no systematic difference in the results obtained by the 2 methods. In order to improve the
detection efficiency, it was recommended to use the instrumental inspection method first. In the broken rice rate and
Chalkiness rate test, the results obtained by the 2 methods were systematically different, and the instrumental
inspection method was recommended. Conclusion At this stage, the visualized automatic inspection technology
cannot meet the inspection requirements of the whole item of rice appearance quality, and it needs to be used with

caution.
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Table 1 Whole polished rice determination method by artificial
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Table 2 Comparison and analysis of japonica rice percentage by
human eye test and instrument test

(N HRAG B 121

BkgRS ARG/ % UL/ % B %
1 76.21 64.37 11.84
2 77.04 62.05 14.99
3 83.17 66.01 17.16
4 78.90 67.87 11.03
5 85.03 59.34 25.69
6 82.74 69.32 13.42
7 82.92 63.49 19.43
8 79.26 70.63 8.63
9 79.97 65.65 14.32
10 83.67 65.26 18.41
11 68.33 61.81 6.52
12 87.36 69.89 17.47

EERE
Hgk2
S e ; . ; (AR A7k -AY
HRGS  AIREER/% (UERIE% AT %
13 71.84 58.91 12.93
14 90.84 63.92 26.92
15 72.95 68.82 4.13
16 73.90 57.58 16.32
17 70.13 71.29 -1.16
18 68.84 58.42 10.42
19 64.29 60.70 3.59
20 77.30 70.55 6.75
21 79.13 57.32 21.81
22 81.84 71.75 10.09
23 34.78 42.96 -8.18
24 72.94 57.80 15.14
25 70.50 61.46 9.04
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Table 3 Comparison and analysis of milled rice with human eye
test and instrument test of indica rice
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1 41.28 31.38 9.9

2 64.03 47.68 16.35

3 52.60 46.50 6.1

4 45.55 46.19 -0.64

5 33.86 40.44 -6.58

6 40.57 50.69 -10.12

7 53.74 45.59 8.15

8 40.44 48.99 -8.55

9 68.89 50.58 18.31

10 55.86 45.72 10.14
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Table 4 Shapiro-Wilk test of whole polished rice rat
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Table 5 Paired sample inspection of rice whole rice rate(n=25)
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Table 6 Analysis of the difference in the determination of the whole rice rate
e JCAR R Bk sk
1 HIK ARG 7% 5 A SR AG 307 2 1A 22 S I I H 5T 0 AADCREAR T X t Kz <0.001 T4 T
2 K A HRAS 3812 5 ARG 305 22 I % T 0 AHOGREA T X t Kz 0.216 TR TR ik

RT ERARBEZSUBQE AR LB S
Table 7 Comparative analysis of japonica rice human eye test
method and instrument test method for broken rice content
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Table 8 Comparison and analysis of broken rice content in
indica rice by human eye test and instrument test
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HokgS  AIRKEE%  AUEKRTE/% . Hiokgms  AIRAGIE/% AL/ %
KGR K o ANER IR o BT % illP 7= K o ANERIEEE o Ko )%

1 7.52 5.66 1.86 1 45.16 45.64 ~0.48
2 9.57 6.48 3.09 2 31.72 27.67 4.05
3 7.92 4.74 3.18 3 32.70 35.66 2296
4 9.73 3.97 5.76

4 34.68 30.25 4.43
5 8.38 5.87 2.51
6 6.93 312 331 5 46.37 36.89 9.48
7 7.21 532 1.89 6 24.65 27.29 —2.64
8 7.69 3.41 4.28 7 41.42 36.51 4.91
9 5.98 3.96 2.02

8 33.71 25.69 8.02
10 7.53 532 221
11 14.09 9.41 4.68 9 23.91 22.06 1.85
12 8.63 327 5.36 10 41.51 30.38 11.13
13 13.65 7.84 5.81
14 2.89 2.25 0.64 20 BREEASKE
15 9.88 4.33 5.55 Table 9 Shapiro-Wilk test of broken rice rate
16 15.65 9.07 6.58 - ; -

Ei=L7N gt B B
17 7.82 4.25 3.57
TR HRAS 36 3 A
18 15.89 7.25 8.64 Mx%ﬂ;qé{f 0.972 25 0.697
19 13.60 6.43 7.17 PLRLIS
RIK N R ARG 36 72 -l

20 7.85 4.61 3.24 *11%‘%;;/% 0.950 10 .
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23 29.90 23.91 5.99
24 17.48 11.54 5.94 12 10~11 Ui, RF BT REACES AT t K256, T (E3H
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Table 10 Paired sample test of broken rice rate(n=25)

SEHIE% PRI 22/ % FRUEFS R 248 /% t P
A B A 2R HIR ARG 3 A8 4.576 2.138 0.428 10.701 <0.001
A T K 2R AR AR I - 2 3.779 4.885 1.545 2.446 0.037
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Table 11 Difference analysis of broken rice rate

AR K W PLifi
1 R MR AG G 1 55 AN A B vk =2 1) 25 S A A (S5 T 0 AASCREARCXT t 156 <0.001 g ok A s
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Table 12 Comparative analysis between human eye test and A A0
instrument test for Chalkiness rate of japonica rice HE K G 5 MR A /% ARG TE/% OIS 524X 2
NI B 7 el
P = AT 7o, ¥ B - o o U 125 -
*ﬁ*zﬁﬁ‘ }\HE@{D"J//O ﬁ(%%{{i//o &%{Z)/% 6 8.81 20.26 ~11.45
1 14.72 17.89 -3.17 7 8.24 15.70 =746
2 12.31 19.76 —7.45 8 12.29 18.50 -6.21
3 7.64 20.47 -12.83 9 12.58 16.75 —4.17
4 10.38 19.61 -9.23 10 7.61 18.07 -10.46
5 6.60 15.02 —8.42 11 17.18 24.95 =1.71
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— . Table 16 Difference analysis of rice chalkiness rate
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15 16.83 13.05 3.78 I 22 R ESE T 0 0.046  EEXMMBL
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4 HR5The
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Table 13 Comparative analysis between human eye test and
instrument test for Chalkiness rate of indica

(ON 3L 27

e A s A T
RIS MK/ % ARk /% PR %
1 12.66 21.95 -9.29
2 22.59 23.46 —0.87
3 14.11 16.24 -2.13
4 18.42 21.81 -3.39
5 17.94 21.59 -3.65
6 32.75 20.67 12.08
7 4.15 13.58 -9.43
8 23.92 24.20 -0.28
9 5.77 25.53 -19.76
10 21.91 23.79 ~1.88
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Table 14 Shapiro-Wilk test of rice chalkiness rate
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Table 15 Rice chalkiness rate paired sample test(n=25)
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