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Velocity measurement based on combined waveform in
acoustic Doppler current profiler
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Abstract: In the measurement of current velocity profile, the depth resolution and velocity resolution are the important
performance criteria. In order to satisfy the increasing requirement of high resolution measurement, this paper proposes
taking the combined waveform as the emitted signal based on the ambiguous function, and further provides the corre-
sponding signal processing method. Theoretical analysis and numerical simulation results show the effectiveness of the
combined waveform, and it is seen that: 1. compared with the sinusoidal signal of the same length, the combined
waveform provides much higher depth resolution; 2. compared with one of sub-waves, the combined waveform
achieves better velocity resolution and better signal-noise ratio under the premise of providing the same depth resolu-

tion.
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Fig.1 Measurement principle of current velocity profile
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Fig.2 Ambiguous diagrams and contour maps of CW signal (a)
and LFM signal (b)
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Fig.3 Time resolution and Doppler resolution of the combined
waveform
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Fig.4 Schematic diagram of depth resolution achieved by the
combined waveform



6 M

Wi ot e YAtk ) T 0 v (1 R S e R B 525

g WU FEE 1 BsF ) T 9 6 R 9 45 5 5 R S 5 kAT
ZAIRAE, AR AF /2 W% 38 I b
B, FHARYR BE A B9 2 A HEAS SR - =R
f 22 2 B AR B At DRI SR P 4 B i A it
PITE & R 55, TR CRIEE B 4 HE R DL R A
FHPE B 0y 3 al b, 3R 5 0 IR E o B R
Ah=cW /2, TistFAEG RS &N s,
IR HERLIN Ah=c-N-W /2 .

22 ELRIESRIESE

MR CA 8538, AISRASIE T A6 % i R
ERE S iR

(1) FEUsHe Be 2 15 & 5 48 B 2 SR FH A 9] R A
e, WEIEAES y T v, 5T x,
— AR5

(2) FHE A B XS S @ AT R 55, A By Ta) 7 08
FE RGBT R, BN %R, B
() B (PO R S 7K e S T PR B

(3) BRHMET x SEBUE T y AT EIRAE,
FEE IS AN AF /2 WARIEE A

(4) X AT S AT IS A, FLAE BT R
WIS N F, WARRGEEA S N v=cF/2f), H
W REREHE T P

3 fHEIGE

AR B B, SR AR E A
R o BOK AR RN 2.5 m/s, I ¢ =1500 m/s,
KBS £ =400 kHzo Wit 20 &9 x 1F Aiid )
HNENRIHES, HPREAIN=3, FHEER
FERNW=0.02s, #iZEN f,=39kHz, Af=1kHz,
W &7 BN f,=39kHz , f,=40kHz,
f,=41kHz . N ENEZRES A v, ¥R
WES x 5BRGS y TR R, Zid ik
N 500 Hz BMIRIEER 3, I FFT 18 Z(f) . 45
R 5 fon, EEESFRFSIR F=134Hz , ik
AR AR AR v=2.51 m/s , RS S 1
SFRISIR f=40 kHz .

Bl 6 N ZAT R IEZAE 5 (M %
W=0.06s, R f=40 kHz WWE N KEHE S0 Z(f)
R, FHEARRRRIE v=2.51m/s » XA,
WA WA 5405 5 BAMFERERE SR, (|
M 2.1 RN AL, BUE IR E R 2 e
i3 4%

Bl 7 B Al F At N R — AN TR
WL W=0.02s, $ER f=40 kHz VENEHE S

1.0
09 1
0.8 8
0.7 &
0.6 -
0.5 =
0.4 / |
03 1
02 A1
0.1 Al

i3

A

JH— Ak

RPAVYA TV AN A i

O, AN VN | § v v\ AVAVAYAVRVA

0 50 100 150 200 250 300 350 400
FZR/Mz

B 5 AT AR E S r

Fig.5 Spectrum of taking the combined waveform as emitting signal
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Fig.6 Spectrum of taking a long sine wave as emitting signal

1.0 I
0.9 N
0.8 B
0.7 ‘
0.6 N
0.5 [ \
0.4
03 1
0.2 g"“\‘ ‘f‘\\

.|

0.1 VYA R RATA AT

i3

A

JH— Ak

o Lo VAR R UV VNV NAAANAAAAAA

0 50 100 150 200 250 300 350 400
ARz

7 PN RSHE S AR

Fig.7 Spectrum of taking one of sub-waveforms as emitting signal
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