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Direction Finding Using Scanned Beams Based on Matched
Reconstruction of Antenna Pattern
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®(No.8511 Research Institute of China Aerospace Science and Industry Corporation, Nanjing 210007, China)
®( Graduate School of The Second Academy of China Aerospace, Beijing 100854, China)

Abstract: Estimation of Direction Of Arrival (DOA) with scanned beams of single rotational antenna is
meaningful. To obtain precise estimation with low computation burden, a closed-form estimator is proposed
based on estimating the mode component. Firstly, the problem can be transformed into the estimation of mode
component when antenna pattern is expressed with a formula of exponential sums, thus DOA can be induced
from each mode. Considering the estimation error, a multi-mode estimator with its theoretical error is derived.
Non-ideal observing conditions result in an ill-determined problem for the estimation of mode component. A
modified method is proposed by reconstructing the antenna pattern. By calculating cross-correlation of the
observed amplitude trains with the antenna pattern samples, a coarse estimation of DOA is obtained to
determine the angle range under the matched reconstruction. Then, ill-determined problem can be avoided if
the converted mode component is calculated with the new pattern. Both theoretical and simulation results
demonstrate that the proposed method can obtain high precise estimation with low computation cost, and the

proposed matched reconstruction approach extends the adaptability of the method.
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