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A measurement system for localization of sound source and analysis of
spatial information of sound field

ZHAO Yue-ying, SHENG Sheng-wo, ZHAO Song-ling
(Institute of Acoustics of Tongji University, Shanghai 200092, China)

Abstract: A room acoustical system composed of a repeatable inspirited sound source and a slowly
rotating microphone (RRS) is proposed which is equivalent to rounded microphone array. The principle
and characteristic of this system is explained in this paper. Furthermore, the application of the system
to localization of sound source and analysis of the spatial information of sound field is described. This
system will be widely applied to room acoustical measurement due to its adaptability and practicality.
Key words: room acoustics; microphone array; sound source localization; directional impulse response

(31

[1]

) [5.6]

[2]

: 2005-01-05; - 2005-03-04
: (10574100)
(1963-), ) ) : )



2006

130
: NT
N T
) : :
: , RRS
[7-9] .
RRS ,
2.2
k4
’ ? S
’ . !
1
1
, !
8, |
'
1
'
0 i
R >
d)n . : ’,’ Y
L \\ ' ’,/
_____ B
RRS) ,
R 1
Fig.1 Sound source and microphone positions
1 O
2 : Y 2
o] s, oS z
21 RRS 0, Xy X b, n
Qn R, OQn X
il Tl d)n
, T/2 r>>R, o] ,
T Qn
d.=Rsin6,cos( s Pn) n=1,2, N (1)
C1
, 7.=(R/c) sinOLos( s by) n=1,2, N (2)
R, 0, e(t) (t= 0),
) h(t)
NT (t= 0),
0 R 2m P.(t) =e(t) ®h(1) (3)
NT , N ® ,
T P.(t)(n=1,2, N), as, ,
N t=0 , ,
O
Po(t) =Py(t- 70)- as/rs (t= 7o) (4)

RRS

To 0]



2 131
T=(rsas) /c (5) ha(7) (1o-70); N
Qn To (5) S
P.(t) =Py(t+7o)- r/(rsdy) n=1,2, N (6) I
T r=Crota, (10)
Th T=T, (7)) ¢ (2) N
0= %\IlT t=0 : Ncos<l>n sing,
Q2 x . (2 o A:Wn; T.COSP, (11a)
Q=M+2m(n-1) /N (n=1,2, N) (7 L
Pu(t) () | () A=y ;TnSInd)n (11b)
5 , (3) (4 O s s
siné)s:% VAHB? (12a)
ho(7) =h( 7- 7)- as/r (t= 7) (8) tand.=B/A (12b)
. 0o (8)
To N
P.(1) e(t) ho(T):%nzllhn(T- ) % (13)
(6) (8)
ho(7) =hy(7- To+7,)- rfsdn (n=1,2, N) (9) (8)  rer,
(70~ 70) hs,
t : Pa(t) hs Py (1),
o, ” S
0 Py(1) hy
(9) ot 3.2
T
hy' (1),
(7) Qu t O
To
2.3 RRS
RRS ‘N
Pu(7)
ha(7),
2R/c :
3 7o (7 b, (2)
(05, ds) To d,
3.1 0

s (70,6 b = Z hy (7o 72) (14)



132 2006
h, : ,
(65 &)
(rSI 651 d)s) 1
3.3
B i | 0
« » et W
To 2
, Fig.2 Sketch floor map of anechoic measurement
! b 1.0 ‘ T T T i
(7) hy (7 , = o
" a. M
, ﬁ 0.6 [
hy (72 Rl
02 r
0 .
To , he (7) 10 16 18
B} 18] /ms
1.0 T T T aa
B 08 |
# b LA O
) £ 06 F
= I
X 04
4 02} IA
0 . . . )
10 12 14 16 18
16.0mx11.4mx6.6m , B4 ) /ms
a,=10cm ,
, 3
20cm, 44.1KHz 2 Fig.3 Impulse responses of direct sound at different receiver point
0.7m, O 12 2.5m " ho(7)
2.9m, 1s 2s
, 80s, 4
40 ,
Po(t) (n=1,2, ,40),
hi(7) 1 2
ha(7) 1 1,=8.2m,
3 (a) b=175.4°, 6,=85.0°; 2
40 (70~ 72) T 1=7.3m, b= 60.6°, 0,=84.4°,
o] m(n=1,2, N) ,
) - rS:
3.2m, ¢,=9.6°, .=77.1°, 0 hy(7)
ho(7) 3(b) : 4
: : he(r) 4



133

2 Bt Bk v e

5 Rk b RE B

x10+#

1.5

0.5

x10*
1.5

1.0

0.5

(1

(2)

(3)

20

25

RETH 1 AR S ]

30 35 40 45
B [A] /ms

20

25

BRI 2 ) 4t 1

30 35 40 45
B 18] /ms

4

Fig.4 Reflected impulses from walls
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