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Introduction
For flexibility and wider working area, it would be a good
idea to mount high-frequency radar on a floating platform.
When the platform is rotating on sea surface, the directionof-arrival would be uncertain. A description of the method
called fixed-beams minimum-mean-square error beam
forming is proposed to solve the problem. The method
consists of two ideas: 1) the idea to convert data form
rotating antenna channels into fixed beam channels; 2) the
constraint of minimum-mean-square-error (MMSE) based
on antenna patterns to adaptively generate the weight for
the conversion. For uniform circular array (UCA) and two
kinds of rotation, the simulations have been conducted. The
azimuth searching spectrum around the set direction gets
much sharp. And accuracy for estimated direction of the set
object is greatly improved.

We take three conditions into consideration. One is fixedplatform (FP). One is rotation-without-compensation
(RWoC). And the last one is rotation-with-compensation
(RWC).
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Methodology
We have real-time beam response as 𝑏(ℎ, 𝜃) with the
reference response as 𝑏 0 𝜃 (ℎ is the angle the platform
rotates according to reference state.). The idea of fixed
beam is showed as below.
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𝑏(ℎ, 𝜃) − 𝑏 (𝜃) = 0
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It is impossible to satisfy (1) perfectly for all θ. But for
global optimal solution, we could loosen the constraint as
below which is also called as MMSE.
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So, the optimal solution under the constraint could be
gotten showed below.
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Fig. 1 Analysis of azimuth searching. (a1) and (a2) are the
MUSIC searching spectrum and the partial enlarged
graphic for UR; (b1) and (b2) are for UAR.

Conclusion
An algorithm is proposed to get better performance for
DOA estimation on a floating platform. The simulation
indicates that the uncertainty of estimated DOA could be
well solved. It’s easy to deploy the array as UCA. But it is
impossible to make the antennas omnidirectional because
of space limited platform. It needs further work to verify
the effectiveness with antenna pattern distortion.
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