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Abstract

Acoustic emission ( AE) signals of tomato plants were collected with AE signal detecting system.
The collected data were processed and analyzed by using the upper machine software. By statistical
analysis on changing of AE signal count with tomato late blight disease stress level, it was concluded that
the plants with AE signal would not occur in physiological cycle like healthy plants. In the prophase of
blight disease, the AE signal frequency dramatically increased, but decreased slowly in the crop disease

progress. The multi-peak phenomenon emerged. Then, noise source location could be identified with
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time difference between two sensors and changing frequency distribution between different signals.
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Fig.1 System hardware structure diagram
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Fig.2  AE frequency diagram of diseases stress
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Fig.3 Principle diagram of acoustic emission source
identification
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Fig.4 AE signal detecting interface

HEAT A B [ 2 252 W W0, oF R AL R S B 4
YEREAT G o0 Br , vl RAARROAS [R5 FEBE R, 6 48
BRAS TR B P 24 SRS 5 8 0 A1 15 0, DA T AR R 7
HEAT BT AU B 36 o

I AR A R S S B o TR A B, A )
PR IHE T BA — 2 1Y a8 o0 A AL, A [ B[] A
(7] B AL P A B4 0 A A AN TR A o B 2 A
AR T, 5 R GHE SRR ERERT 5
2 SRR B e AR AL R AR T ALK R 173 Ak, K
Jem T /3 4k AR TR AR 1/3 Ab & TR R = 1/3
AbHY 2 ~4 5 FEHABTE DL T A=A LG
2,
3.2 FMAHEBERERNEEM

F R R G545 5 b BRBPE AT LLARAS 75 R 5
F SRR TR . BT ] SR R A i G it 4y
A GO0 o ARG — > Y i 2 s D i 3 H P 1 2
B, I b % SHOH B R £ 4R 5 R AHE S
RARAE,



162 1 R | = SR

2011 4

SRS TEAE Y R A A8 1 P R A5 5t T A 2
4k RS R E K 5F 2 MO AT AE T
F T A A AR AR I P AR 1 15 S B AR L
AR 22 U 1 45 2R R A, B R R R 4%
G E LU RO A A — RE AR AL ALY P ) S
{14 3 Yk AR A AR, b TP ] 4R 52 B [ AR

H1 TR S A 5 A A A h s R A
UL, (R A S R TR 5 T 1, i P TR A
AT A RS DU 5 R B ) 22— B8 A AR A A I
R R IY 22— 86 %k W i 7 A o Sl o AT S
AT, AR R A 22 B X IO R A R K
86 AT R R G S A T B A AR W . a0
X U P A S A 5 B R A3 A B AT R Bl TS R A
o PR PRI A MU, n] LS G 3t 22 e 7R R A%
SRR, LLARAT S AT Y A A B R

4 it

(1) 308 3 Xk A 0 3 T 30 7P 2k 31 5 1R SR B A
GEAT BRAT T R T B D da R AR AR 4

oA o R R0, P R R S A e L
55 i FE AR PR 9 S 0L (E FC R 2 S 0t o B e, ikl 5
A, SRR LA o G v 0 1 A R P A S R
YR RS I AWy B AZ BE G, BRIV 25 K B
R GHE T o0 A 5w, B AT B G . Y AE
FOFR S o A B 2 W B, R b 2 A i
PE | eI 7 225 A PG

(2) MR H e 00 25 T 25 L, 6 P R A 5 K
WA TR A, XA 0 114 7P A S0 0 A BT o 7 A
S B0 U 0 {5 1 B ) WL O AR PR © R R
T o R AT DA A R i ke B 1 O HL ST AR
I A1 5] 45 7t

(3) Bt X T W 38 75 e S A 5 i 4R TR
e SHE 7 R IR O 9k o 18 U B A AR T
S JFHT IS A508 53 B 7 3 BEAT o 5 P SRR BRI
B R A T I 22 T O A R AR RN B R R
S AR S5 A 5 Bk R, AT X L B T
S5 RIR] B P IR A . A AR A I R R
S B B, e B i SR AR

2 £ x Wt

1 Swart W J, Conradie E, Wingfield M J, et al. Effect of water stress on the development of cambial lesions caused by
Cryphonectria cubensis on Eucalyptus grandis[ J]. Plant Disease, 1992, 76(7) :744 ~746.
2 Blodgett J T, Kruger E L, Stanosz G R. Effects of moderate water stress on disease development by Sphaeropsis sapinea on red

pine[ J]. Phytopathology, 1997,87(4) . 422 ~428.

3 Kuroda K. Acoustic emission technique for the detection of abnormal cavitation in pine trees infected with pine wilt disease

[ C] // International Symposium on Pine Wilt Disease Caused by Pine Wood Nematode. Beijing: Chinese Society of Forestry,

1995 53 ~58.

4 Kenji Fukuda, Shin Utsuzawa, Daisuke Sakaue. Correlation between acoustic emission, water status and xylem embolism in
pine wilt disease[ J]. Tree Physiology,2007,27(7) : 969 ~976.

5 EFWE IR ER, . RPN E WS ZHET SN [T]. KR R4 ,2010,25(6) :54 ~57.
Wang Xiuqing, Yang Shifeng, Liu Yuliang, et al. Analysis of crop disease stress acoustic emission signals and environmental
factors[ J]. Journal of Tianjin University of Science & Technology, 2010, 25(6) : 54 ~57. (in Chinese)

6 R AEY KA 75 A B A I R SRS LT ] Ak AR AE 4R ,2001,17(5) :150 ~ 153.
Yang Shifeng. Test of water stress in crops with acoustic emission technology and automatic irrigation system[ J]. Transactions
of the Chinese Society of Agricultural Engineering, 2001, 17(5) : 150 ~153. (in Chinese)

7RG EYIAK A R R ST R SR BTFE L] RS A5 2 W7 ,2001,21 (B ) 123 ~ 127.
Yang Shifeng. Research on water stress monitoring system based on acoustic emission technique for crops[J]. Journal of
Vibration Measurement, 2001 ,21 (Supp. ) : 123 ~127. (in Chinese)

8 AL MY SAEYAEFLIM . Jb AT J AUR A R , 2007

9 Yang Shifeng, Guo Jianying, Zhao Jimin, et al. Study on detecting system of crop disease stress with acoustic emission

technology[ C] // Proceedings of the Joint Conference of the 2009 Symposium on Piezoelectricity, Acoustic Waves and Device

Applications and 2009 China Symposium on Frequency Control Technology, 2009 107 ~111.
10 VR B  XIRL R SHE R EOR (1], ARG ,2002,24(3) 1233 ~236.

Shen Gongtian, Geng Rongsheng, Liu Shifeng. Acoustic emission source locaiton [ J]. Nondestructive Testing, 2002,

24(3) :233 ~236. (in Chinese)

UL MRSREA:, ROy L, I IR 35 7 T8 23 B 0 75 R A5 5 A BREOR [T]. B A& I ,2002,24(6) :257 ~261.
Geng Rongsheng, Shen Gongtian, Liu Shifeng. Acoustic emission signal processing technique based on waveform analysis
[J]. Nondestructive Testing, 2002,24(6) :257 ~261. (in Chinese)

12 Wang Xiuqing, Yang Shifeng, Zhang Chunxia. Analysis and mathematical modeling for crop acoustic emission signal with

disease and water stress[ C] // Proceedings of the Joint Conference of the 2009 Symposium on Piezoelectricity, Acoustic

Waves and Device Applications and 2009 China Symposium on Frequency Control Technology, 2009 280 ~ 283.



