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Fig.2 Moisture ratio of yam under different radiation
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Tab.1 Comparison between experimental and predicted temperatures

T b 7]/ R I B s/ Bk FEACRBESZIN SGDM 3 B il SGDM i il L— M B L—M i
min cm {i/C {i/C M 22/ C {H/C M 22/ C
1 69. 4 74.9 5.5 68.5 0.9
10 2 64.1 66. 6 4.5 63.8 0.3
3 62.9 61.0 1.9 61.6 1.3
1 67.3 70.8 3.5 66.9 0.4
5 15 2 62.5 68. 4 5.9 63.5 1.0
3 60. 1 64.0 3.9 61.4 1.3
1 65.9 69. 1 3.2 65.2 0.7
20 2 62.1 65.7 3.6 61.3 0.8
3 60. 7 64.2 3.5 60.9 0.2
1 83.2 87.17 4.5 82.9 0.3
10 2 82.1 86. 8 4.7 81.9 0.2
3 81.7 84. 4 2.7 81.5 0.2
1 81.5 85.9 4.2 82.5 1.0
25 15 2 81.0 82.2 1.2 81.7 0.7
3 80.9 81.9 1.0 82.2 1.3
1 80. 1 85.8 5.7 81.3 1.2
20 2 80.0 81.9 1.9 81.0 1.0
3 79.8 80. 5 0.7 80. 3 0.5
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Abstract; The frequency domain of ultrasonic pulse-echo signal obtained from carbon fiber reinforced
polymer (CFRP) was studied. First the frequency domain feature of reflection coefficient for the fiber
layer and resin layer in CFRP laminate was analyzed. The result shows that normal and porous fiber
layer, and normal and thick had different influence on the acoustic reflection coefficient. Based on the
result above, the frequency domain model for the pulse echo signal acquired from CFRP laminate was
established. The pulse-echo signal spectrum was composed of normal fiber/resin layer response, porous
fiber layer response, thick resin layer response, probe response and noise signal response. Then the
numerical simulation of CFRP laminate was implemented based on the model. The simulation signal
spectrum of CFRP laminate with voids as well as the spectrum of CFRP laminate without voids was
obtained. The results show that the simulation signal spectrums had the same main frequency components
with the corresponding experimental signal spectrums.

Key words: Carbon fiber reinforced polymer Void testing Ultrasonic pulse echo method Frequency

domain
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Temperature Prediction of Yam under Infrared Drying
Based on Neural Networks

Zhang Lili'?  Wang Xiangyou’ Zhang Haipeng’
(1. College of Engineering, China Agricultural University, Beijing 100083, China
2. School of Agriculture and Food Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract; Infrared drying experiments were carried out and the temperature data of yam were collected
under different infrared intensities and infrared distances. The experiment results showed that the infrared
intensity, infrared distance and drying time played an important role on the surface temperature and
internal temperature of yam. Thus, infrared intensity, infrared distance and drying time were chosen as
the input layers vectors of BP neural network model. A 3 x9 x 1 single hidden layer BP network model
was established. The model was trained by steepest gradient descent method and Levenberg — Marquardt
algorithm respectively based on temperature data of yam. The maximum prediction error of optimized
network model using Levenberg — Marquardt algorithm was 1.3°C, while the traditional algorithm of BP
neural network was 5. 7°C. It was indicated that Levenberg — Marquardt optimization method was superior
to the steepest gradient descent method in the predicting temperature of yam with high precision.
Therefore, it is feasible to predict temperature variations of materials during infrared drying process by
using BP neural network model optimized by L —M algorithm.

Key words; Yam Infrared drying Temperature Levenberg — Marquardt algorithm Neural network



