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Research and Implementation of Snoring Head Posture Detecting
System Based on Sound Source Localization Technology

KANG Yan, NING Guo-chen
('School of Sino-Dutch Biomedical and Information Engineering, Northeastern University, Shenyang 110169,
China. Corresponding author; KANG Yan, E-mail: kangyan@ bmie. neu. edu. cn)

Abstract; Sound source localization technology in the application of snoring detecting was
studied, mainly including the aspects of acoustic characteristics of snoring as well as sound source
localization technology principle and was used to detect the head posture of snoring human. The
generalized cross-correlation ( GCC ) function algorithm was used to calculate relative time-
delaying estimation of snoring signals from mulita-channel sound acquisition system and sound
position was obtained based on the relative delay information. Face orientation and head location
information were combined to deduce the current head posture. The head posture detecting system
contained high speed signal acquisition which was compiled by using DAQ. Besides, algorithm and
signal processing was compiled by Labview. In the experiment, the subject simulated snoring
under the detecting of system and the accuracy of the results is up to 80% .
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Fig. 1 Flow chart of head posture detecting system
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Fig. 2 Diagram of snoring monitoring

2 RS

2.1 HESRREINNE

P URAE 5 12 ) A AL 2 22 50 KU 51 R 52
Qb o SRRy, 12 T B Al R RS
P 247 DR 91 110 B AR i LT TR Sy B
FAE 350 ~400 Hz Z ], T LAAE1Z 22 5 KU 5 rh
KBRS NI R BB R85 H T ER
TEAFE 2 A i B, AR Sk A B it B 7 1)
AR 2 T AR ) BELAS A R S 4 . DR okl e B
7% Sk RS A A T YR 1 i R B P 2 v LB B
(1% B 75 s ) ATV R (EL I AN [R]), T R 25 %5 P i (1
Wk AR 25 B A R 2 O ) A A A Sk 38 1) £ B
GIPSHIVAREI SN~

H 22 S0 AR AL B 11 B 7 1555 BRACUR A 2 % L
S FRIREE A AT Ak, FEIZ AR R R B i AN 32 T KU
B2 EINE SRR N

x;(t) =am;(t)s(t-7,) +n,(1) . (1)

Foom, (1) R 5 0 A2z vi WA R 9 1R e 15
Fis(t-7,) WG, % IMAGE ##17 =
A LA MO 1 5 @, R B IR BN
JRZ ] (R U R s m, (1) S ERIEE I R G M

BEF RS BB AE 5 1 5 ML, 7 — BER)
6] N, B4l T B A5 0% B 75 IR R 3 AR — 2, [R] B 4
5] B —KEE A EE B E A A, U
TEASE G E , AR e | T B B (5. AR i B e
DRSS SR AR B 0 R R 15 5 AT (5 5 b B, 4%
FME Sriiab B N SRR ERAE R 1 s KB H
SRAESHA 44 KHz (14 BF 75 i B8 B 5 A A4 B A5



28 AIRFF]R(BAARFFIR)

% 39 A

B BT RS S an e 3 Jrs.

1.70
m1.60
150

1.40

0

050 1.00 150 2.00 250 3.00
t/s
E3 HE#HEES
Fig. 3 Emulation of snoring signal
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Fig. 4 GCC calculation result of emulational snoring signal
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Table 1 Head posture identification results of
emulational snoring
s iy ShR
B/(°) #Wm  fiE p/(°) Wm fIE
1 0 + (50,75) 0 +(48,72)
2 0 + (50,50) 0 I (49,51)
3 0 L+ (50,25) 0 o (54,23)
4 0 L (25,25) 0 L (22,21)
5 0 +F (25,50) 0 +t (27,55)
6 0 £ (75,25) 0 £ (79,27)
7 0 o (75,50) 0 I+ (77,56)
8 -25 £ (50,75) -19 X (77,56)
9 0 &£ (50,50) 3 & (77,56)
10 45 &£ (50,25) 33 £ (71,41)
11 0 £ (25,25) 2 &£ (22,71)
12 45 /£ (25,50) 56 A (28,44)
13 0 £ (75,25) -11 7/ (65,23)
14 =25 A& (75,50) -31 A (81,47)
15 -25 H (50,75) -36 A (41,69)
16 0 o (50,50) -5 A (57,48)
17 45 4 (50,25) 56 £ (58,21)
18 0 HoO(25,25) 17 B (28,22)
19 45 Ho(25,50) 32 H o (29,43)
20 0 i (75,25) 15 A5 (80,20)
21 -25 A& (75,50) -31 A (78,46)
22 — F (75,50) — T (86,33)
23 — T (50,50) — T  (61,35)
24 — T (25,50) — T (39,37)
25 — T (25,75) — T  (36,88)
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