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Abstract; To estimate the Direction of Arrival (DOA) and Doppler frequency in array signal process-
ing accurately and quickly, a joint spectrum estimation method based on maximum likelihood algo-
rithm and Sequence Quadratic Program (SQP) was presented. With this method, a space-time signal
model was used to construct a generalized array manifold matrix containing the information of DOAs
and Doppler frequency based on the Hankel matrix, the joint spectrum was fitted using maximum like-
lihood algorithm, so that the joint parameter estimation was converted to multidimensional nonlinear
function optimization. Then, the SQP algorithm was used to solve and optimize the maximum likeli-
hood function and to obtain the estimation of DOAs and Doppler frequency. Finally, the simulation
results were compared with the SQP method, differential evolution method, genetic method and quan-
tum particle swarm optimization method. Experimental results indicate that the Root Mean Square Er-

ror(RMSE) of DOAs and Doppler frequency estimation are 0. 2636°and 0. 0076 rad respectively under
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the condition of estimating two signal sources with 0 dB for SNR. It satisfies the requirements of de-

sign of joint parameter estimation method in the array signal processing.

Key words: space-time signal model; Direction of Arrival(DOA) ; Doppler frequency; Sequence Quad-

ratic Program(SQP) ; maximum likelihood estimation
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