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Abstract: To estimate the DOA of weak signals and unknown source number, the traditional methods were to find the di-
rection of arrival after estimated the source number, which led to the performance deterioration caused by incorrect source
number estimation. In this paper, a direction of arrival estimation algorithm combined with the array steering matrix Moore-
Penrose inverse and MUSIC (MUltiple SIgnal Classification) was proposed, made full use of advantage of the Moore-Pen-
rose inverse that could estimate the direction of arrival of unknown source number and MUSIC algorithm with high accuracy.
This method did not need source number for direction finding, thus avoided to suffer performance degradtion because of in-
correct source number. To verify the performance of the algorithm, we has a mass of simulation testify. The results demon-
strate; compared with the traditional methods that need source number estimation before find the direction of arrival, the
propose method has higher accuracy, stronger robustness especially in low signal-to-noise ratio.
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Tab.1 MUSIC and MP methods for DOA estimation under different number of sources(real source number is 3)
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Tab.2  Algorithms accuracy under different noise
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A 5 T RMsE RMSE RMSE
dB  DOA/(°) ck Over Lack Over
/(%) /(%) /(%)
(100,30) 8.02 10.36 5.45

-4 (200,50) 9.13 56 0 11.07 23 43  5.66
(300,20) 7.10 10.42 6.04
(100,30) 6.14 9.10 3.30

-2 (200,50) 5.03 32 0 9.5 16 34 2.89
(300,20) 5.16 8.84 2.79
(100,30) 3.11 5.12 0.58

0 (200,50) 2.05 10 3 55 6 30 0.31
(300,20) 2.26 5.85 0.43
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J7 ik B AL T G At i, #R 2 T 2 DOA fhH{H
AR, IR T MP Jrik.

K3 {E T DOA it

R AR IR TR H Ansi s 1,3 D AGHE SN
sy a8y Al sy, ASFR A RE 23 53 4 (300°,10°) |, (100°,
30°) F1(200°,50°) o [ AE s, {5 -4 dB, s,
sy N4 dB~16 dB Ak, & 4 EXTHME S s,
7 DOA flii ) IE# 5

1

4 6 8 10 12 14 16
{5 Lk /dB

K4 5555 s, 19 DOA TR IER R s, Bf5F0E LI E
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Fig.4 The correct rate of DOA estimation of weak signal

s, :The SNR of s, is fixed to =4 dB, and the SNR of

other signals is changed from 4 dB to 16 dB
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