3T A3 TR KXKFEFROT F R) Vol. 37 No.3
2007 4 5 H Journal of Jilin University (Engineering and Technology Edition) May 2007

BT R PR B K K 2l E

AR ATE IS mwT

(LEFEHRAE MR TEFR.KE 130022; 2. FMhAF £ F/F5THEF R, K& 130012)

W EAAFTLERBEREIAFEGEAGAFE MRS EREHAENEFEFF HFE
FREEHMARATAE RRFRETRE DX B E BB AEREERYAEES. LA
ZUEMEA AT ERNEETERTLEON. RELEREW.FRETEREY
EEGEREBREEFAEESEAR NS KEZ N FEARBNEAE . EPEFREM XK
BA, FIAXBEMEEGEHMN TG RKE L P AKX EFTHEA R R ENE,
EXBR.EEBNIEA A RKEMNE; FEM;EREAKE

REHEKS.TS210.7 S ERARINED . A XEHS:1671-5497(2007)03-0726-05

Corn moisture measurement based on acoustic analysis

Sun Yong-hai', He Xiao-ping',Sun Yu®
(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China; 2. College of
Electronic Science and Engineering, Jilin University, Changchun 130012, China)

Abstract: A method to measure the corn moisture by acoustic analysis was proposed. The sound wave
was acquired by a computer system equipped with a sound sensor. After the filtration of noise from
the sound signals, the features, such as the acoustic intensity, spectrum energy and peak value were
calculated to describe the sound waves. Multiple linear regression, binominal regression and neural
network methods were applied in the analyses. Results show that there exist prominent relationships
between these features and the moisture content, and among these features acoustic intensity is the
most significant one. Using these relationships the corn moisture content can be accurately measured.
The predicted data by the binominal regression model is the closest one to the real data.
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Fig. 1 Scheme of the acoustic acquisition system
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Fig. 2 Chart of the acquired acoustic signal series
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Fig.3 Chart of the filtered acoustic signal series
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Table 1 Acoustic intensity of Sound signal series

HAKE/% 11.261 12.709 13.395 15.058 15.796

E/dB 0.2404 0.2294 0.1977 0.1649 0.1517

HAKE/% 16.779 18.899 19.543 21.108 22.121
E/dB  0.1443 0.1553 0.1332 0.1051 0.0932
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Table 2 Spectrum energy of Sound signal series

K/ % fig i/ dB Ve /dB I E /0
11. 261 21.9714 40. 2250 314
12.709 21. 8394 40. 1501 304
13. 395 21.7735 39. 4139 356
15.058 23. 4815 42,0391 296
15.796 23. 5841 41. 8020 297
16.779 23.2734 41.5104 296
18. 899 23. 4304 41.5101 316
19.543 23.4528 41. 3637 307
21.108 25. 0627 43.1772 312
22. 121 25. 9028 44, 4157 338
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Fig.4 Scatter chart of features and corn moisture
34 TR S A K E A A O R
B 2o 2y Zs 2y O3 RN AR T R ) R
(R S W



% 3

R EFETERMELRS KIS « 729 -

®3I BHEESSKEZENEXREY
Table 3 Correlation coefficients between the features and

corn moisture
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Fig. 5 Relationship betweenAcoustic intensity and

corn moisture
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Fig. 6 Comparison of predicted accuracies in three

analysis methods(Samples:30)
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Fig. 7 Comparison of predicted accuracies in three

analysis methods( Average)
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