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Fig.1 Diagram of the underwater ultrasonic

distance measure system
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Fig.3 Waveform of a measurement point

mT A B AR AR R R — A, 8 Xt
IR AR S BT i 2 M MG T, R &5
FEHFHRER S0 MR, HBEERREGFS
PEAT BT R B, BRELAT 500 A G EXT R & b
#F L BEFHES T, REHRFNESFIS
guass /)N B AR, AR B AAE X 7 B9 B 8] 5 3
J 10 35 B 8 ) A, AR SRR A R AT LATH 5 1
R RA B AR IMEAKX (D) &, iR
T BE . A BE AR 4 b X AR S BT R
B 2 AP B ] £ B B AR 2 8 T MATLAB
RUmELHm.

BFBTSRER 88 K ER B HRAE A
B24452, HEBHANEER R 1 211. 5 mm.



78 BMREZHM(TEMW)

2007 4¢

TP 158 LG 0 s ) kU BE RS O 1 220 mm, 38 5 52451
W E AT A, /NB A iz R RV A S BE R G, W)
LAAS B B85 g B 300 A E

bries s 2l B kKU N B 1R R Y
TR SF- 8 0 K R B R % AR G A B s AT
B, 8o B8R 50k 1,2,3 FioR.

1 APRERAUBSEBS N BRBBR L
Tab.1 The comparison with segmental measure data

using the two methods of silver sand bottom
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1 600 602. 56 2.56 620 20
2 700 707.71 7.71 720 20
3 800 809. 67 9.67 0 - 800
4 900 910.94 10.94 630 -270
5 1 000 1004.10 4.1 1010 10
6 1100 1106.10 6.1 1110 10
7 1200 1211.50 11.5 1 220 20
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Tab.2 The comparison with segmental measure data

using the two methods of simulated sea mud

mm
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1 600 602.30  2.30 910 310
2 700 702.70  2.70 0  -700

3 800 806.16  6.16 0  -800
4 900 908.32  8.32 0 -900
5 1000 1003.20 3.20 0 -1000
6 1100 1110.10 10.10 420 -680
7 1200 1218.50 18.50 1230 30
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Tab.3 The comparison with segmental measure data u-

sing the two methods of flat cement
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6 1100 1093.90 -6.10 1120 20
7 1200 1201.50 1.50 1210 10
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Research into Distance Measurement Method With Underwater Ultrasonic
based on Wavelet Transform

DENG Yue - hong, NIE Shuang - shuang

(College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract; The disadvantages of traditional ultrasonic distance measure method by detecting threshold of echo
are analyzed, and the distance measure method by underwater ultrasonic based on wavelet transform is pro-
posed. With the digital signal processing technique, the digital pass — band filter based on Hamming window
function is designed and the sampling signal is filtered. Gauss wavelet is constructed. An underwater ultrasonic
distance measure system is presented, which catches the echo time accurately with the wavelet transform by
convoluting the sampling signal and the wavelet. The experiments are done using the traditional method by de-
tecting threshold and the ultrasonic distance measure method based on wavelet transform separately in the labo-
ratory pool and the measure data are compared. It proves that the distance measure method with underwater ul-
trasonic based on wavelet transform can gain higher precision and excels the traditional method by detecting
threshold.

Key words: ultrasonic wave; wavelet transform; detection of threshold ; distance measurement
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Interval Algorithm of Distribution Reliability Evaluation

WANG Xu - dong, CHEN Gen - yong

(School of Electrical Engineering, Zhengzhou University, Zhenzhou 450001, China)

Abstract: An interval arithmetic based approach to evaluate the reliability of complex distribution networks is
proposed. To simplify the nétwork model, according to the complex distribution network characteristic, this pa-
per obtains the simple radiation pattern network using the network-equivalent method through upward equiva-
lent and the downward equivalent process. This algorithm analyzes and processes the primitive distribution sys-
tem component reliability parameter, based on which it obtains various component reliability primitive interval
parameters and working-out the load and the system reliability interval indices and the power cut economic loss
interval value. Through the application of the proposed algorithm in the evaluation of RBTS-BUS2 system, the
results show that this algorithm is flexible, highly effective, and has practical engineering value.

Key words: complex distribution network ;reliability evaluation jinterval algorithm ;network-equivalent



