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Abstract： 

The phase retrieval problem is a fundamental 

problem in many fields, which is appealing for 

investigation. Existing algorithms usually use a 

least squares fitting to the measurements, 

yielding a quartic polynomial minimization. In 

this paper, we employ a new strategy by 

splitting the variables, and we solve a bi-variate 

optimization problem that is quadratic in each 

of the variables. An alternating gradient descent 

algorithm is proposed, and its convergence for 

any initialization is provided. Since a larger step 

size is allowed due to the smaller Hessian, the 

alternating gradient descent algorithm 

converges faster than the gradient descent 

algorithm (known as the Wirtinger flow 

algorithm). 
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