Highly Effective Direction Finding Method Under
the Particular Circumstances
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ABSTRACT

One of the main purposes of this paper is to propose a high resoultion direction finding method
performing particularly well under the circumstances such as correlated sensor noises, very closely
spaced signal sources, and low signal-to-noise ratio (S /N), in array signal processing.

Furthermore, the other is to demonstrate the superiority of the proposed method for each cir-
cumstance described above, in comparison with the methods previousely developed.
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Fig. 22 MUSIC and proposed method spectra of
two sources, 6,=8" ¢} 6,=15°, with 3
sensors at S /N = —3dB, N =256
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Fig. 3. MUSIC and proposed method spectra of
two sources, 9;=8" & 0,=13°, with 3
sensors at S /N = —3dB, N =256.
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Fig. 4. Standard deviation of the direction error in
terms of S/N for MUSIC and proposed
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Table 1. Standard deviation of the direction error

in terms of S/N for MUSIC and
proposed method with 3 uncorrelated

Sensors.
U Mmusic | Aamwy
S/N[dB] i
-10.0 7.742 3.814
-8.0 6.971 3.303
-6.0 5.768 2.799
-4.0 4.443 2.327
-2.0 3.254 1.923
0.0 2.354 1.565
2.0 1.725 1.324
4.0 1.258 1.144
6.0 1.087 0.991
8.0 0.894 0.856
10.0 0.755 0.738
12.0 0.642 0.633
14.0 0.551 0.543
16.0 0.473 0.463
18.0 0.406 0.396
20.0 0.349 0.338
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Fig- 5. Standard deviation of the direction error in

terms of S/N for MUSIC and proposed
method with 40% sensor noises, Q=3,
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Table 1. Standard deviation of the direction error
in terms of S/N for MUSIC and
proposed method with 40% correlated
sensors noises, Q=3.

i MUSIC A oF 5 =

S/N[dB] - L [} iz}
7.78 7.437 5.625
-5.78 6.561 4.411
-3.78 5.537 3.402
-1.78 4.525 2.407
0.22 3.628 1.750
2.22 2.834 1.457
4.22 2.181 1.247
6.22 | 1.702 1.067
8.22 1.354 0.914
10.22 1.002 0.784
12.22 0.894 0.669
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14.22 0.740 0.569
16.22 0.618 0.488
18.22 0.518 0.419
20.22 0.435 0.357
22.22 0.366 0.306
3-4. M2 2X&H U= Multiple Source 2| T2l

Wzt ol &

o} whRlo M=, Alotd 2 MUSICE o] &8t
o ¥wd EL §/NollX Multiple Source®: 2] L&)
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off A Alg 7}71]—0] 2] &) &} SourceH 9] wallw3kzl o
£ FaA e a7 2A 5 AU 28 Source
FE dEd WA B 9ot 2] wiolv
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Uncorrelated o} U+ A702l Sensor & 73
Sensor Array £ ©]&8&tad 308 2] =Y HQ) d&&
8 (30 Independent Runs) & 237} 313 o 0‘01
At oA71A A o 4 9likel, ’%lzﬂ axak o ZAY 2]
LR i‘%j*} 3+ r.m.s.(Root-

’

Mean-Square) k& vlaighu, A StE Wwio] MU-
SIC o vl & %ol Aol 43 Auts o
o},

E 3. MUSIC®} At w4y ,% AHESed st Al A
et 2abe] Herx], LA, roms. kel ¥l
A, o71A 6,=5" 92312, Sensor & #}=3,
S /N=10.97dB, 30 Runs.

Table 1. Mean, std., and rms, value of the direc-
tion error of MUSIC and proposed
method for two sources 6,=5°, 6,=12
with 3 uncorrelated sensor noises, S /N=
10.97dB, N=256, using 30 runs..

ys
=a47 =5 By=12°
i
MUSIC | Hlgreun | MUSIC | Aokl

22 HEA | 0.86 0.61 0.83 0.02

A BEAAH 021 0.07 0.35 0.10

ool rms. g 0.89 0.61 0.90 0.10
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