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. BACKGROUND IV. DOA ESTIMATOR EQUATIONS VI. TWO PROPAGATION PATHS
* Problem Area: direction-of-arrival (DOA) estimation £q. 1, 2a/2b, 3a/3b > Combine and simplify 8, in to matrix form * Model for Received Signal:
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* Conventional Method for P(6): delay-and-sum beamforming (DASB) where N;(w) = F{n,,(t) } (white Gaussian noise) Xi() e Ao S + e r(.r )r 1 f | S() 215 (@ + Aw)[?dew +
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* Unconventional Method for P(8): frequency-difference beamforming (FDB) * Matrix G with received signal model (assuming no noise): T2iT2k 2i72k - T2002k S
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* Introduced by Abadi, Song, and Dowling in [1] , | * Effect of Source Center Frequency and Bandwidth: S TOLATION PARAMETERS
 Reformulates DASB to use a field product X; (w)X;(w + Aw) and an FDB on a hlgh—frequgncy Equivalent to DASB on a lower- oA Error it DASE oA Error it FE Chirm over frequency
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* To study the relationship between FDB and DASB further, and investigate 1045 1045 ° 270 2 E 02 2 0 R 2000 m
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* DOA Estimator Equations: Explicitly formulate the DOA estimator equations - - SNR 60 dB oath. FDB is still less affected by changes in source £, and W, and a lower bound on
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* One Propagation Path: Assuming one path from source to receiver, Conter Frequency. {_ (ki) Conter Frequency. f_ (ki) error = 2524 VIl. CONCLUSIONS AND FUTURE WORK
analytically compare the estimator equations and simulate the effect of . | . | £ act . Y owf
source center frequency £, and bandwidth W on the DOA estimator error  Observation: At high SNR, the effect of changes in source f, and W on DOA error is In terms ot estimator equations, FDB compares very well in form to ow-frequency
. | | noticeably less severe in FDB than DASB narrowband DASB under one propagation path, but it includes an additional set of
* Two Propagatlon Paths: Ass.ummg two pa.\ths from >OUrce to receiver, * Observation: There exists a lower bound on the source W in which FDB will produce cross terms in the case of two propagation paths
analytically compare the estimator equations and simulate the effect of no significant error in DOA * In terms of DOA error, conditions in f, and W appear to exist under which FDB
source center frequency f, and bandwidth W on the DOA estimator error

outperforms DASB. A lower bound for W in FDB is especially noticeable in the case of
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