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Figure 1. Near infrared refraction spectrum of samplés-7.
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Figure 2. Near infrared refraction spectrum of sample®-12.
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Table 1. Elution induce time and 80%elution time (day) of 12 polymer-coated manure samples

Sample NO. Ind. Time(day) 80% eltn (day)

1 27. 180.
2 28. 200.
3 12. 41.
4 47. 101.
5 68. 139.
6 70. 165.
7 55. 110.
8 40. 102.
9 58. 137.
10 62. 152.
11 63. 150.
12 93. 210.

Table 2. Slope and Cross sections of 1/f fluctuation analysis on 12 polymer-coated manure samples

Sample No.  Slope  Cross Section
1 -2.51096 -1.65557

2 -2.19985 -2.09506
3 -2.92691 -0.94487
4 -2.96842 -0.92185
5 -2.92435 -0.97957
6 -2.75236 -1.24469
7 -2.84342 -1.08294
8 -3.09626 -0.80936
9 -2.94326 -0.96791
10 -3.11999 -0.68728
11 -2.96057 -0.88428
12 -2.85455 -1.04914
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Figure 3. Plot of Slope and Cross section of fluctuation
analysis (See Table 2 for details.)
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Table 3. Estimated elution induce time and 80% elution (days) by neural network

Sample No. Obs. Calc. Error(%)*
Ind.time 80% eltn Ind.time 80%eltn Ind.time 80%eltn
1 27. 180. 56.6 140.6 107.4 22.0
2 28. 200. 9.3 214.6 -66.8 7.3
3 12. 41. 25.2 34.7 110.0 -15.4
4 47. 101. 43.3 116.2 -7.7 15.0
5 68. 139. 62.5 159.2 -8.1 14.5
6 70. 165. 71.6 159.2 2.3 -3.5
7 55. 110. 50.9 129.7 7.5 17.9
8 40. 102. 43.6 99.4 9.0 -2.5
9 58. 137. 63.6 132.6 9.7 -3.2
10 62. 152. 53.6 167.2 -13.5 10.0
11 63. 150. 68.3 142.8 8.4 -4.8
12 93. 210. 80.8 193.2 -13.1 -8.0

* relative error: (calc.-obsx100.0/obs.
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Figure 4. Correlation between observed and calculated elution induced
time.(days)
gray line: y=x, black line: regression line y=0.9223x+3.55%7-R.6862
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Figure 5. Correlation between observed and calculated 80% elution.(days)
Gray line: y=x, black line: regression line y=0.9539x+6.294-R.8617
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Table 4. Estimated elution induce time and 80% elution (days)"gl&s interpolation

Sample No. Obs. Calc. Error(%)*
Ind.time 80% eltn Ind.time 80%eltn Ind.time 80%eltn

1 27. 180. 48.8 160.12 80.7 -11.1
2 28. 200. 41.3 229.42 47.4 14.7
3 12. 41, 50.8¢ 168.52 321.3 310.9
4 47. 101. 48.8 93.12 3.8 -7.8
5 68. 139. 59.% 164.12 -13.0 18.1
6 70. 165. 63.1 146.4 -9.8 -11.2
7 55. 110. 52.2 126.72 -5.1 15.2
8 40. 102. 34.3 138.02 -13.7 35.3
9 58. 137. 64.3 123.6 10.9 -9.8
10 62. 152. 59.# 153.12 -3.7 0.7
11 63. 150. 69.3 1222 9.9 -18.5
12 93. 210. 73.86 187.82 -20.9 -10.6

* relative error: (calc.-obs»100.0/obs. 02 :out of definition area.
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Figure 6. .Correlation between observed and calculated elution induced time
by CX class interpolation
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CX class interpolation
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Table 5. Slope, cross section anél & regression lines in Figures 4-7.

Elution induce time
Method  slope cross section 2R
Neural Net 0.9223 3.5517 0.6862 Figure 4
ck 1.4927 30.838 0.5878 Figure 6
80% elution time
Method slope cross section 2R
Neural Net 0.9539 6.294 0.8617 Figureb5
CK 0.6597  40.914  0.2433 Figure 7
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Estimation of Elution Induce Time and 80% Elution
Time of Polymer-Coated Manure by a Neural Network

and CX¥ Interpolation Scheme
— Development of a Neural Network Simulator for
Structure-Activity Correlation of Molecules: Neco (5) —

Tomoko FUKUDA®P, Sumie TAJIMAS, Hisato SAITOH, Umpei
NAGASHIMA®* Haruo HOSOYA and Tomoo AOYAMA

aDepartment of Life Arts, Faculty of Home Economics, Japan Women'’s University
2-8-1 Mejirodai, Bunkyo-ku, Tokyo 112-8681, Japan
bBestsystems Co. Ltd., 4-15-2-1-204 Matsushiro, Tsukuba, Ibaraki 305-0035, Japan
‘Department of Human Culture and Sciences, Graduate School of Ochanomizu University
2-1-1 Otsuka, Bunkyo-ku, Tokyo 112-8610, Japan
dMitsubishi Chemical Kurosaki R&D Center
Kurosaki, Yahatanishi-ku, Kitakyusyu, Fukuoka 806-0004, Japan
®National Institute for Advanced Interdisciplinary Research
1-1-4 Higashi, Tsukuba, Ibaraki 305-8562, Japan
fFaculty of Technology, Miyazaki University
Gakuenkihanadai Nishi, Miyazaki 889-2192, Japan
*e-mail: umpei@nair.go.jp

We present a method to estimate elution induced time and 80% elution time of
polymer-coated manure using 1/f fluctuation analysis of near-infrared reflection spectrum
and a perceptron type neural network and/biir@erpolation scheme in order to reduce
the evaluation time of elution induce time and 80% elution time. Usually, the evaluation
time of elution induce time and elution speed is more than 20 days.

In the case of the neural network, relative error is almost less than 10%. Furthermore,
the slopes of regression lines for the correlation between observed and calculated values
are almost 0.9. For thekGnterpolation scheme, the error is a little bit larger than those
of the neural network but less than 20%. This method is applicable for actual use because
more than 10% error is included in the observed values. This method requires almost 10
minutes so that the evaluation cost of elution induce time and elution speed of polymer-
coated manure will be significantly improved.

Keywords: Polymer-Coated Manure, Elution Induce Time, 80% Elution Time, Property
Estimation, Neural Network, Multi-dimensiona¥f @terpolation Scheme, 1/f Fluctuation
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