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Realization of MM-MUSIC algorithm with AccelDSP and its
application in multi-beam bathymetry sonar

ZHOU Tian"?, YANG Cheng’, LI Hai-sen’, YAO Yong-hong®
(1. National Defence Key Laboratory of Autonomous Underwater Vehicle Technology ., Harbin Engineering
University . Harbin 150001 » China; 2. Science and Technology on Underwater Acoustic Laboratory . Harbin
Engineering University , Harbin 150001 , China; 3. Unit 92373 of PLA, Dalian 116500, China)

Abstract; Conventional MUSIC algorithm is hard to be applied in MBBS for its great computational load, and
most of the beamspace MUSIC algorithms need the estimation of the covariance matrix and eigenvalue decomposition,
which leads to complex signal processing platform. To solve this problem, a MM-MUSIC algorithm is proposed on the
combination of the fast subspace estimation based on MSWF and a MSB-MUSIC algorithm. Compared with MSB-MU-
SIC algorithm, the proposed MM-MUSIC algorithm has much fewer computational load and higher parallelism at a cost
of a little loss of performance. The realization of fast subspace estimation with AccelDSP and the processing results of
experiment data prove the efficiency and practicality of the MM-MUSIC algorithm.
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- Utilization

Slices 15654 of 24576 63%
Slice Flip-Flops added for Registered Inputs 2

Slice Flip Flops 19361 of 49152 39%
4input LUTs 18684 of 49152 38%
bonded 0Bs 3045 of 640 475% ()
GCLKs 10f32 3%
DSP48s 69 of 512 13%

- Performance Information

Clock Name Requested | Estimated | Estimated Max Input
Frequency | Frequency Period | Throughput | Sampling

Clock 20.0 MHz 26.3 MHz 38.0090 ns 395 66.606 KSPS
- Timing Path Information

Clock Input to Register 106.3 MHz 9.4100 ns

Clock Register to Register (worst case) 26.3 MHz 38.0090 ns

Clock Register to Output 213.0 MHz 4.69%40 ns
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