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Design of ultrasonic direction testing device based on FPGA

ZHANG Guo-zhi, LIU Wan-dong
(Henan Transmission and Transformation Construction Corporation, Zhengzhou 450051, China)

Abstract: A method is presented here which is about utilizing doppler effect of ultrasonic to monitor the laying direction of
overhead conductor. The central implementation unit of the frequency shift measurement is a FPGA device which compares the
wavelength difference of the ultrasonic signal’s emitted and received to decide the direction signal output. This output signal is to be
used by the laser velocity and length measuring equipment. The two devices together complete the process of conductor-length
measurement. Internal design and working principle of the chip are introduced. Its error and precision are analyzed. The simulation

result demonstrates the validity of the method.
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Fig.1 Ultrasonic direction detecting principle
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Fig.2 Direction testing device constitution

3 FPGA JAZ LLEG 85181t

Wit A T ALTERA A&]#) CYCLONE %751
FPGA 2814 EP1C3T100C6N. %284 N & PLL H%,
A AR S RIYERE, AEREREIX 400MHz, WA
STIRERGRTE . R LB B — RIS Ent
2%, BIAEFER. BiFES. WERRTHAm, B3 A
P BB R L B P

[ s&wHIR T ——y oursry

up count

[CRYSTAL oS~ R [octk

lockea

TSIORRZRK T 1
I S —

tinertt

B 3 S LR IR

Fig.3 Frequency
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Fig.4 Simulation waveform
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