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Fig.1 Apparatus of activity sound sampling of

insect in stored grain
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Fig.2 The power spectrum of activity sound of rice weevil (A) and maize weevil (B) adults in wheat
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Fig.3 The power spectrum of activity sound of maize weevil adults in wheat (A) and corn (B)
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Fig.4 The power spectrum of activity sound of

rice weevil larvae in coix seed
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Table 1 Frequencies of activity sound power spectrum peaks of

rice weevil larvae in coix seed in different temperatures

TS B
t/°C 1 I} I No. of
spectrum peaks
23 323.0 1
24 344.5 1
25 193. 8 323.0 775.2 3
26 301.5 947.5 2
27 344.5 990. 5 2
28 301.5 753.7 2
29 344.5 753.7 2
31 193. 8 301.5 818. 3 3
1) . % — 3% & 45 8 /Hz First frequency of spectrum peak;

I : 55 3% WM /Hz Second frequency of spectrum peak;

II . %5 =44 %/ Hz Third frequency of spectrum peak (N

%[ the same as following tables).
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Table 2 Frequencies of activity sound power spectrum peaks of

rice weevil adults in wheat in different temperatures
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Table 4 Frequencies of activity sound power spectrum peaks of

maize weevil adults in corn in different temperatures

U5 TR IR R
t/°C 1 1T il No. of t/C 1 Il I No. of
spectrum peaks spectrum peaks
20 172.3 387.6 1 055.0 3 24 193. 8 1034.0 2
21 172. 3 366. 1 1034.0 3 25 301.5 1141.0 2
22 990. 5 1 26 1 055.0 1
23 172.3 366. 1 1077.0 3 27 236.9 1012.0 2
24 172.3 1 055.0 2 28 236.9 947.5 2
25 193.8 409. 1 1034.0 3 29 236.9 775.2 990. 5 3
26 215.3 947.5 2
27 1723 409.1  1077.0 3 3 i B
28 215.3 409. 1 1012.0 3
2 18 7z 10300 : RRBTRIET 2 B UK 2R F KR 103
31 193. 8 301.5 947.5 3
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Table 3 Frequencies of activity sound power spectrum peaks of

maize weevil adults in wheat in different temperatures

UK
t/°C 1 il I} v No. of
spectrum peaks
23 172.3 366.1  602.9 990. 5 4
24 301.5 1012.0 2
25 215.3 581.4 947.5 3
26 172.3 409.1 1034.0 3
27 193.8 430.7 990. 5 3
28 150. 7 387.6  624.5 925.9 4
29 215.3 387.6 1012.0 3
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Detection of activity sound from two species stored grain insects

and analysis of its power spectrum

QIN Xin GUO Min

College of Com puter Science ,Shaanxi Normal University ,Xi an 710062 ,China

Abstract  The activity sounds of rice weevil Sitophilus oryzae (L.) adults, maize weevil Sitophi-
lus zeamais (Motschnlsky) adults and rice weevil larvae in wheat,corn and coix seeds were respectively
sampled. The power spectrum characteristics were analyzed and their differences in different tempera-
tures were studied. The result shows that at 27 °C, the frequencies of activity sound power spectrum
peaks of rice weevil adults in wheat are 172. 3 Hz, 409. 1 Hz and 1 077. 0 Hz. The frequencies of activity
sound power spectrum peaks of maize weevil adults in wheat are 193. 8 Hz, 430. 7 Hz and 990. 5 Hz.
The frequencies of activity sound power spectrum peaks of maize weevil adults in corn are 236. 9 Hz and
1 012.0 Hz. The frequencies of activity sound power spectrum peaks of rice weevil larvae in coix seed
are 344.5 Hz and 990. 5 Hz. On the other hand, the study result also shows that both the insect species
and grain species affect the activity sound characteristics of grain insects, and the frequency ranges of ac-
tivity sound power spectrum peaks in different temperatures are different. The experiment results pro-
vide data for the establishment of sound characteristic database of stored grain insects and the establish-
ment of insect automatic detection.

Key words rice weevil; maize weevil; activity sound; power spectrum; detection
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