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B B A 25 23 21 19 17 15 13 11 9 7 5
-12 -12
-11 -11 -11
-10 -10  -10  -10
-9 -9 -9 -9 -9
8 8 8 -8 8 8
7 7 7 -7 7 7 7
6 6 6 6 -6 6 6 6
5 5 5 5 -5 5 5 5 5
4 4 4 4 4 -4 4 4 4 4
3 3 3 3 3 -3 3 3 3 3 -3
2 2 2 2 2 2 -2 2 2 2 -2 -2
1 1 1 1 1 1 -1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0O 0 0
1 1 1 1 1 1 1 1 1 1 1 1
2 2 2 2 2 2 2 2 2 2 2 2
3 3 3 3 3 3 3 3 3 3 3
4 4 4 4 4 4 4 4 4 4
5 5 5 5 5 5 5 5 5
6 6 6 6 6 6 6 6
7 7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9
10 10 10 10
11 11 11
12 12

E#ALEER 1300 1012 770 570 408 280 182 110 60 28 10
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-5 -27 5 5 -5 -5 -5 5 5
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6 -16 6 6 6 6 6 6

7 3 7 7 7 7 7
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11 69 11

12 92

ERME 26910 17710 33649 6783 3876 6188 1001 429 462 42 7
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622~ 8156nm (2B F 5 Wt B — R o E, 5 59 18 & W ot B — K4
BEEHWTORAT v 7 U A4 XEHWMWMIEICELDBERBRBREZ ETLIE,
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SUMMARY
1. Development of nondestructive technique for detecting internal
defects in Japanese radish

Internal defects always can be found in many produces such as
Japanese radish. It is impossible to be detected by human eye.
Nondestructive measurement is suitable technique for detecting
internal defects like black heart, and air cavity after harvest time,
which makes the radish root unmarketable in Japan. This study
developed the nondestructive detection algorithm for internal
defects of Japanese radish by Vis/NIR spectroscopy. Using the first
derivative, selected wavelengths were calculated by stepwise
forward selection method. The selected wavelengths were used as
classifying parameters in multiple discriminant analysis and
neural network. Multiple discriminant analysis and neural
network were used to build the detection algorithm based on
leave-one-out cross validation. Using the multiple discriminant
analysis for the prediction set (removed samples), 128 of the 130
normal radishes were correctly discriminated, giving a
discriminant rate of 98.5%. The internal defect radishes were
correctly discriminated for 45 of 62 samples, giving a discriminant
rate of 72.6%, the overall discriminant rate was 90.1%. When the
error goal was 0.05 and the number of hidden neurons was 13, the
discriminant rate of the normal radish, the internal defects radish
and the total sample were 97.0%, 82.9% and 92.4% respectively.
These results show the potential of the proposed techniques for

detecting and predicting radish with internal quality.
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2. Determination of Astringent Fruit in ‘Le Lectier’ Pears Using
Visible and Near-infrared Spectroscopy and Neural Network

It is impossible to distinguish the astringent fruit in ‘Le
Lectier’ pears by visual inspection. This study aimed to develop
nondestructive determination of the astringent fruit and quality
assurance of the intact fruit using neural network classification,
visible and near-infrared spectroscopy. For this study, 51 pears
harvested in Sanjo City and 46 pears harvested in the Tsukigata
area of Niigata City, 97 pears in all were collected. The recognition
ratio was established by neural network learning and validation
repeatedly using leave-one-out cross validation. The average
recognition ratio was 81.1% when the neural network was
discussed using 15 hidden layer units and set an error goal to 0.11

and calculated by 10 times cross validation.
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= (%)

OB f R % P i o
PR PR .

2 0.03 94.2 81.5 90.1
2 0.04 94.8 84.0 91.3
2 0.05 96.2 81.6 91.5
2 0.06 95.6 79.4 90.4
2 0.07 96.0 78.2 90.3
2 0.08 95.3 75.6 89.0
2 0.09 95.0 72.9 87.9
2 0.10 95.6 70.3 87.4
2 0.11 96.3 69.4 87.6
2 0.12 95.8 65.0 85.8
2 0.13 94 .4 65.2 84.9
2 0.14 93.7 58.5 82.3
2 0.15 95.5 54.7 82.3
3 0.03 94.5 82.3 90.5
3 0.04 95.0 82.9 91.1
3 0.05 96.2 81.5 91.4
3 0.06 95.8 80.6 90.9
3 0.07 95.2 79.2 90.0
3 0.08 96.1 76.3 89.7
3 0.09 95.6 73.7 88.5
3 0.10 95.8 74.0 88.8
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PR PR .

3 0.11 95.4 68.2 86.6
3 0.12 95.1 66.0 85.7
3 0.13 94 .4 63.7 84.5
3 0.14 94.5 60.8 83.6
3 0.15 94.8 54.7 81.9
4 0.03 94.7 81.3 90.4
4 0.04 95.7 82.7 91.5
4 0.05 96.2 81.8 91.5
4 0.06 96.0 80.5 91.0
4 0.07 95.8 76.9 89.7
4 0.08 95.8 75.3 89.2
4 0.09 96.5 73.9 89.0
4 0.10 96.2 71.8 88.3
4 0.11 94.7 68.5 86.3
4 0.12 94.4 65.8 85.2
4 0.13 95.0 64.5 85.2
4 0.14 95.6 57.7 83.4
4 0.15 94.8 53.9 81.6
5 0.03 95.3 82.1 91.0
5 0.04 96.2 82.3 91.7
5 0.05 96.8 82.3 92.1
5 0.06 95.7 79.9 90.4
5 0.07 96.2 78.4 90.4
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B (%)

PORE R f R R % P i o
PR PR m

08 96. 75.9 89.
09 95. 73.9 88.
10 95. 71.0 87.
11 95. 67.6 86.
12 94. 65.3 85.
13 95. 64.2 85.
14 96. 56.8 83.
15 95. 57.7 83.
03 94. 79.7 89.
04 95. 80.5 90.
05 96. 81.1 91.
06 95. 80.2 90.
07 96. 79.0 90.
08 96. 75.8 89.
09 95. 74.8 89.
10 96. 70.5 87.
11 95. 69.0 87.
12 95. 66.1 85.
13 95. 64.2 85.
14 94. 57.9 82.
15 94. 55.0 81.
03 94. 81.0 90.
04 96. 80.6 91.
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B (%)

PORE R f R R % P i o
PR PR m

05 95. 81.8 91.
06 95. 79.5 90.
07 95. 76.9 89.
08 96. 75.5 89.
09 94. 79.7 87.
10 96. 71.1 88.
11 95. 68.4 86.
12 95. 64.7 85.
13 94. 60.0 83.
14 94. 61.0 83.
15 94. 54.5 81.
03 94. 80.8 90.
04 95. 82.4 91.
05 96. 80.3 91.
06 97. 80.5 91.
07 96. 78.5 90.
08 95. 76.5 89.
09 96. 74.7 89.
10 95. 71.8 87.
11 95. 69.5 87.
12 95. 65.3 85.
13 94. 63.2 84.
14 94. 60.8 83.
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B (%)

PORE R f R R % P i o
PR PR .

8 0.15 95.6 55.6 82.7
9 0.03 95.5 80.3 90.6
9 0.04 96.0 81.5 91.3
9 0.05 96.8 82.3 92.1
9 0.06 95.8 79.4 90.5
9 0.07 96.2 77.9 90.3
9 0.08 95.7 4.5 88.9
9 0.09 96.0 74.9 89.0
9 0.10 96.2 70.8 88.0
9 0.11 94.9 71.0 87.2
9 0.12 94.8 68.1 86.2
9 0.13 95.3 62.3 84.6
9 0.14 94.5 61.1 83.7
9 0.15 94.3 56.5 82.1
10 0.03 94.8 80.5 90.2
10 0.04 95.0 82.3 90.9
10 0.05 96.8 81.5 91.9
10 0.06 96.2 79.8 90.9
10 0.07 96.0 7.7 90.1
10 0.08 95.6 74.8 88.9
10 0.09 96.1 74.8 89.2
10 0.10 95.8 71.1 87.8
10 0.11 94.8 71.9 87.4
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B (%)

PORE R f R R % P i o
PR PR e

10 12 94. 66.8 85.
10 13 95. 62.4 84.
10 14 96. 60.8 84.
10 15 95. 55.8 82.
11 03 95. 80.6 90.
11 04 95. 82.3 91.
11 05 96. 83.1 92.
11 06 96. 79.0 90.
11 07 96. 78.9 90.
11 08 96. 76.3 89.
11 09 95. 73.1 88.
11 10 95. 71.8 87.
11 11 95. 69.8 87.
11 12 94. 67.6 86.
11 13 95. 65.0 85.
11 14 94, 63.1 84.
11 15 95. 57.9 83.
12 03 94. 81.5 90.
12 04 95. 82.4 91.
12 05 96. 81.3 91.
12 06 96. 81.1 91.
12 07 96. 77.7 90.
12 08 95. 76.0 89.
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B (%)

PORE R f R R % P i o
PR PR e

12 09 95. 75.0 88.
12 10 95. 72.3 88.
12 11 96. 71.3 88.
12 12 95. 66.5 86.
12 13 94. 64.0 84.
12 14 95. 59.5 83.
12 15 95. 56.8 82.
13 03 95. 81.0 90.
13 04 96. 81.9 91.
13 05 97. 82.9 92.
13 06 96. 79.5 91.
13 07 96. 77.1 90.
13 08 96. 76.5 89.
13 09 95. 74.9 88.
13 10 95. 71.0 87.
13 11 95. 69.0 87.
13 12 95. 66.6 86.
13 13 96. 66.3 86.
13 14 95. 60.8 84.
13 15 95. 57.7 83.
14 03 95. 80.5 90.
14 04 96. 81.1 91.
14 05 97. 82.4 92.
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B (%)

PORE R f R R % P i o
PR PR e

14 06 96. 80.5 91.

14 07 95. 77.6 89.9
14 08 95. 76.3 89.
14 09 95. 73.9 88.
14 10 95. 71.1 87.
14 11 95. 70.8 87.
14 12 94. 66.5 85.
14 13 95. 64.2 85.
14 14 95. 59.8 84.
14 15 95. 57.1 83.
15 03 94. 81.9 90.
15 04 95. 82.4 91.
15 05 96. 81.8 91.
15 06 96. 80.3 91.
15 07 96. 77.7 90.
15 08 95. 75.8 89.
15 09 96. 76.3 89.
15 10 95. 72.1 88.
15 11 96. 67.6 86.
15 12 95. 66.0 86.
15 13 96. 63.7 85.
15 14 96. 59.2 84.
15 15 95. 56.1 83.
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T2 ==2—1FXy NU—ZICX2HIER
(‘v v 7F=’)

ol = (%)
SANCINE! A A& R8O R

1E B SE S e
3 0.05 73. 75.8 74.9
3 0.07 74. 76.9 75.9
3 0.09 75. 76.1 75.7
3 0.11 73. 80.0 76.9
3 0.13 76. 79.4 77.9
3 0.15 78. 80.6 79.3
6 0.05 75. 73.5 74.3
6 0.07 74. 75.4 74.8
6 0.09 76. 79.6 77.9
6 0.11 77. 82.7 80.1
6 0.13 76. 80.4 78.5
6 0.15 76. 79.6 77.9
9 0.05 74. 72.3 73.6
9 0.07 75. 77.1 76.1
9 0.09 78. 78.5 78.3
9 0.11 77. 80.6 79.0
9 0.13 77. 82.5 79.7
9 0.15 75. 79.2 77.3
12 0.05 74. 77.1 75.7
12 0.07 76. 79.2 77.6
12 0.09 76. 81.3 78.9
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B (%)

SANCINE! i & RN A
1E H R B SE S R
12 0.11 77.4 80.9 79.
12 0.13 78.0 81.7 79.
12 0.15 77.6 79.2 78.
15 0.05 76.8 72.9 74.
15 0.07 74.5 78.4 76.
15 0.09 80.8 79.8 80.
15 0.11 80.0 82.3 81.
15 0.13 78.6 80.0 79.
15 0.15 76.3 80.2 78.
18 0.05 76.1 75.6 75.
18 0.07 76.7 78.4 7.
18 0.09 78.8 80.0 79.
18 0.11 79.2 79.8 79.
18 0.13 78.4 79.4 78.
18 0.15 76.1 81.3 78.
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