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Study on theory and experiment of acoustic source
bearing with acoustic intensity vector

LIU Xun, XIANG Jing-lin
( Northw estern Polytechnic University, Xi an 710072, China)

Abstract: In thi paper the acoustic intensity probe CM-202 and a microphone pair are used, and a bracing frame is designed for the
probe CM-202, so that it can be turn to three mutually perpendicular axes of spatial Cartesian coordinate system and their geometric
centers are the same, in ths way, three components of acoustic intensity vector of one point in stationary sound field and the bearing
of sound source can be determined. The bearing experiment of sound source is done with the set of experiment device in semianechoic
room, the relation betw een bearing precsion and all kinds of error factor is discussed.
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4.3.1
, Gas pi
p2 G2 ,
Gig= [PiH] [P:Hp] = GuH Hp (8)
,P1 P2 pt  p2 , Ha
Hp
| A B
Gap _ Gz HaHp
Hap = Gin  Giu1 | Hyl? (%)
Gap= [PiHp] [P:Hs] = GiHpH4 (10)
G 4B Gz HZHA
H a8 = G- Cu |HB|2 (11)
Gax
Gu= G JHapH ap = —3 JHapH a3
| Hy |
Gap 1
= 22 —— [HuH
Hag | Hy |2 NTABDAR
G
- L (12)
| Hal ,’HAB/HAB
Hup
H 1B, A | Hal, Gas
G, ,
180
Gas= Gu(Ha Hp) (13)
Gaip= Gu(Hp HYy) (14)
Guo= [Gas Gas]*/[(Hr H1)]
[(He He)]" =[G G as]"°/1 Hall Hg |
(15)
|H4l  Hpg

4.3.2

62

, 4.2
R 2
2 ( =60, =

45 , , )

/ dB / /

0 6.2 5.3

2.3 1.7
10 0.6 0.5
3 ,
2
3 ( =60, =45,
10dB, , )

/Hz / /
600 0. 82 0.75
700 0. 78 0.69
800 0. 65 0.57
2000 0.53 0.42
4000 0.31 0.25

5 % ®©
(1)
(2)
[1] , . B& K2034 PC
[J]. , 1999, 14(3):

376-373.

[2] F.J. Fahy. Measurement of acoustic intensity using the
crossspectra density of two microphone signals|[ J]. J.
Acoust. Soc. Am, 1977, 62(4): 1057-1059.

[3] J.Y. Chung. Cross spectral method of measuring acoustic
intensity without error caused by instrument phase mis-
match[ J]. J. Acoust. Soc. Am, 1978, 64(6): 1613-
1616.

[4] J. C.Pascal, C. Carles. Systematic measurement errors
with two microphone sound intensity meters [ J]. Sound
Vib, 1982, 83(1):53-65.

[5] . FFT -

[J]. , 1989, §(5) : 4-15.

20 2 (2001)



