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FPGA Implementation of Unitary MUSIC Algorithm for DoA Estimation
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Abstract
In this paper, the DoA(Direction of Arrival) estimator using unitary MUSIC algorithm is studied. The complex-valued
correlation matrix of MUSIC algorithm is transformed to the real-valued one using unitary transform for easy implementation.
The eigenvalue and eigenvector are obtained by the combined Jacobi-CORDIC algorithm. CORDIC algorithm can be implemented
by only ADD and SHIFT operations and MUSIC spectrum computed by 236 point DFT algorithm. Results of unitary MUSIC
algorithm designed by System Generator for FPGA implementation is entirely consistent with Matlab results. Its performance is
evaluated through hardware co-simulation and resource estimation.
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Table 4. Calculated Eigenvalues and Eigenvectors for 2

inputs in 4 elements
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Table 5. Estimated DoA as a funciion of input angle gaps

Azt A | A =94 A1) (F #4944
(% 8447h Matlab System Generator
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(-20, 1) | (-20.11, 944) (-20.15, 991)
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Table 5. Estimated DoA as a functlon of input angle gaps
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