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Direction Finding of Narrowband Coherent Signals Using Rotation of Signal Subspace
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ABSTRACT

We present a preprocessing algorithm that circumvents the difficulties arising from direction-of-arrival estimation of narrow-
band coherent signals incident on a general array. An effective procedure is first derived for finding the optimal transformation
matrix which rotates one subspace into another one as closely as possible in the least squares sense, and then this algorithm is
applied to the solution to general narrowband coherency problem in conjunction with Signal Decorrelation via Virtual Translation
of Array (SDVTA). Simulation results are shown to illustrate the high performance of this new approach relative to that obtained
with SDVTA-Least Squares Error (LSE).
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Table 3. STD and Bias versus SNR for SDVTA-LSE and
SDVTA-ROSS at bearing angle of 83°

Algorithm SDVTA-LSE SDVTA-ROSS

SR~ | BIAS | STE | BIAS | STD

0 .- . 0.1794 | 0.3291
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20 0.3363 | 0.4464 | -0.0131 | 0.0324
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Figure 2. Standard deviation comparison of SDVTA-LSE and SDVTA-ROSS with 30dB
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Figure 3. Ten statistically independent superimposed bearing estimates for two perfectly coherent nar-
rowband signals at bearing angles of 80° and 83° with SNR of 30dB

(L=1000, A=(24, 0, 0], M=12, J=2)
(a) SDVTA-LSE (b) SDVTA-ROSS
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Figure 4. Ten statistically independent superimposed bearing estimates for two perfectly coherent nar-
rowband signals at bearing angles of 80° and 83" with SNR of 10dB
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