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Design of Capture and Echo Reconstruction Circuit for Active Acoustic Detection Signal

ZHANG Haitao, LUO Jian, NIE Yizhao, LIU Yaping, ZHAO Yalei
( Navigation College of Northwestern Polytechnical University, Xi'an 710072, China )

Abstract

For the sporadic, short-term, ultrasonic, single-frequency and large dynamic features of active

acoustic detection pulse, the traditional weak signal acquisition circuit can not meet the needs of its detection and

capture. This paper proposes a multi-stage amplifying and multi-channel synchronous acquisition circuit system,
which implements multi-stage amplification on the pre-processed signal. The multi-level output signal is collected
and recognized by the DSP at the same time, and a collected channel of appropriate signal is analyzed and
reconstructed. This method effectively improves the real-time performance of the system and satisfies the capture and
analysis reconstruction of the active detection pulse in practical situation.
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Schematic diagram of working principle of active
sound detection system
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Fig. 2 Overall block diagram of system
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Fig. 3 Signal preprocessing scheme
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Fig. 4 Amplifying circuit scheme
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Fig. 5 Signal acquisition and trigger scheme
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Fig. 6 Signal acquisition scheme
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Table 1  Output signal of amplifier
8 Mg % Fog 3K B4R
WAFS/NV 116 1.12 0.651 0.621 0.623
RS /V 6.3 2.08 6.44 6.16 6.44
JRALEL 5.431 1.857 9.892 9.919  10.337

SR FH SBT3 0 U A A A e 7 AR e ot
g, WE 7 s B ssim R 2 vl A, BB Y
M J7 7 DA T 14 L3 B e, O 2 g o )
{ELVE R U8 #5% H P e E IREL, BX 2.17 Vo BT LLUE
W Aniy-3 dB £k 19 kHz 5 92 kHz, 1= BB 2
Ik 18.4 dB, {KiE AYBHA RN 20.4 dB, wF INEL
Wk 2.3 dB, i R IE BRSNS K

| ———
09} \\
08t | \

0.7r
0.6 -

05| | \
04l |
03f | \
02f | AN
o1t |

& HE/V

0 /’ 1 N N 1 N " 1 " N —
0 20 40 60 80 100 120 140 160 180 200
4% /kHz
B 7 IR 2% M 55 R I 4 1 e 4
Fig. 7 Amplitude-frequency response characteristic
curve of filter
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