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Design and implementation of embedded acoustic Doppler
current profiler system based on OMAP platform

SHI Jing-peng, PENG Dong-li, ZHU An-jue
(Shanghai Acoustics Laboratory, Institute of Acoustics, Chinese Academy of Sciences, Shanghai 200032, China)

Abstract: The embedded Acoustic Doppler Current Profiler (ADCP) system has been developed on the basis of TI
OMAP-L137 dual-core platform, and the measurement precision and performance are verified by experiments. Building
complex echo signal first through intermediate frequency quadrature sampling, and then deriving water velocities by
detecting the frequency shifts with complex correlation algorithm, and the principle of the algorithm is studied in the
paper. The DSP core of OMAP is mainly responsible for echo processing, system design including system control, data
communication, signal processing, etc. Combining the simulation tests, precision and performance of the equipment are
verified by underwater experiment in Qian Dao Lake. Good results of flow measurement and stability of system are
obtained, and the desired design index is achieved, which has a certain reference value for the development of the em-

bedded platform sonar equipment.
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Fig.2 Architecture diagram of signal processing
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Table 1 Statistical average of water measurements in the same area

GPS /% /kn ADCP /¥ /kn  rvfEiR ZE/kn
Bk 7.917 7.932 0.036
IR 8.107 8.125 0.038
=R 7.961 7.963 0.042

ATy 8.023 8.036 —

3o FEAAEEEERIIEN T, BN RIK
S BT g S R B — 2 IR g R
He—27E 8 m 43 )2 JEEE, BeE M 4 kn R
H, REEI 20 m ZKIE ALK E s BRI
HAESE— I 2 B T R ISR, T HE AR % ih 2k
AERS LGB RS, ] UK 4R 5848 i N Y A, 7E4E
T B0 B Y. SR FH B 30 1) T 3 S0 B AR A ol B k)
ARG M . %R GPS A5
JE 4 434 kn, %5223 mls, EASKEF ST AR,
GoiT 19 B bR UE R 22 0,001 mis, HIXTiRZIEE
T 4% R ELE, AROKHL AR T B 2O 4
N R TS SRS E O i s P A R s X
SV i g AR 200 0.014 mis, AR 22
B4k 0.6%, 1Z 4 S 6 I E i il 2k P i 6 o

2 3T T T T T T T
= | ' ' |
5
_:5 0 1 ' 1 1 1 : ' 1
g 0 50 100 150200250 300 350 400
AL 3 H

(o) TBRE e 1 e 2
£ 2B T T
g L e R R S
= 224
B 222 i R B ,
j% 22 i H H H H i i H
= 0 50 100 150200250 300 350 400

LI R 4
(b) T b AL 1) e 2
6 OB R M U 2 AR A

Fig.6 Velocity curve with abnormal data
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