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1932 10 L 4.00 I 2 4.00
N ] o 4 Q 2
T 966 5 & 2.00 & 2.00
W 483 = 2 = 1
x 0 w100 0 ® 1.00
=) 241 = X *a 0
- X 050 § -2 i 050
121 -5 = = " 1
Y 0.25 —4 Y 0.25
—32 -8 —22 8 32 121 1932 ~32 -8 —22 8 32
BB [ Ha S / Hr LU [ He
HRE2 (BURME-E) x10°° FE2(RR-BUEFE) x10°° HEE2 (BURER-SUEFE) x10°°
3864 =) 8.00 5 e 8.00 6
1932 4 L 4.00 L 4.00 4
N Q Q
= 966 9 & 2.00 B 2.00 5
» 0
® 483 & 1.00 1.0
R oaq 0 b b 0
- -2 & g5 _5 ¥ o995 -
—32 -8 —22 8 32 121 1932 ~32 -8 —22 8 32
BLpAE [ Ha S / Hr LU [ He
4 3 (R -BURIAR)  x10°° S (AR-BUEFEE)  x10°° YR 3 (BURR R -SURFHE) x10°°
3864 5 800 7 800
1932 2 S 400 | 2 2 400 ; 0
N . o Q
T 966 0 & 2.0 o B 2.00 -1
B 483 - = 1.00 = 1.00 )
B 241 —2 = A -
121 050 -2 & 0.50 s
—4 & 0.25 & 0.25 b
—32 -8 —22 8 32 121 1932 ~32 -8 —22 8 32

QUM [ He

% /Hz

QUM [ He

B4 Ze)E 1— 42 3 A9l R B0

3.1 FemtrFaIEN

ARG BB TR FAHT THREHME
MIRToolbox!'8), & F 1% T L 4 10 Ji [ 2 o P sxt
RE W B S5 KT M 2R, 3 B KRR
MIRToolbox ¥ ¥ W4 & 75 73 N Bh AP 15K,
TR b R DU 2E (] 5), B BRI A . X1
VFZRHE, S & BUE WO T 0 i & K . A&
Ese e KA 23 ms M, B 5% 2 (A
H 50%1) EE. AFHIEATIZME ) 5 H AR 7 T
AR &, T AR K R e s &

32 ARERUERESZTEMIETZEH
K&

AT MA T YL S & G R R A
KA, FEAFEHAJTIH

1) 2T PLS B AN F0R 28 UG AIF J7 25 i ar
AR FF T 4 AN 5T & G 2k B T (g [ A AR, %o
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3.3 it

AR CL_E 20, Wi b p AR TR AN 5 il IR A 22
AR T AT 3 DA F CYESRE, Hor T 3
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BATH R R R. BAR W E AR EAT P, (2
FEVN L Mt EAFAE—E 10— B
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L

T
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®
T

IR
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o

i
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S| |7

g‘: 'H b T
# |5 |

RE| [

G

i

—— 8% > O A% |

> CTRE R
ik it B
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EFT M
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i

B OR TR IE S
R R R 5 R FE R R

HEFE 1

HEfE 2

H4EFE 3

HEFE 4

TR 0.6762+
R 0.6671

BHERRLy 0.66717
P 0.5899
PR 0.5800

HRERE —0.7986"*

d_mfcc9 —0.6340+
TR —0.5916™

e —0.5618+

d_mfccl0 —0.5210"*

FHE ] —0.5449
W —0.5426"

mfcc6 0.5353**
mfce5 0.4683*
mfcc7 0.5353*

AR —0.4286*
REAMAYE —0.3630
mfcel2 —0.3492
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#p < 0.05, x*x p <0.01, x*xxp < 0.001.
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% i
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T ||
ﬁ 0.2 N
HH1 i) ] YeH4
O P RER B FEERE

K6 mfhIs ik i il aE Jox L

YERE 2 SRR B RIS A O T4
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MR B /AINSUE 55 P Ak (e e v, ELREDRS B2 28/
T BVHRS FE AR %5 S S P I UE R 22 ki
B IR, AR P S R A AR
REL R 11 2 W IR A2 2 TE K.
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SRAE Z A5z R, DT i v A AR P LI £ 70 K
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AR TR

4 %

DRI 5 Th RESR B E e il H 1 H AR iR,
A E WV SRR IRAT A 4 A B YE
D PEAS R, TR T AR R 5 T o T A TR i Y o
YEJy A5, FIHT PLS [B] ARS8 XIGAIE T 23K 15 5
DU, JF5E T 101 U3 Z B0 0 A 0 A 4 R EAT T
VPR RS NIGUEIZ T VR A R, AR SCIE SR HUR
B2 T RRIT T H  RR REAE  E
R TR AL B, AT R FSORT L, 45 SR 2 B T i r AK A
RUROL; B, I3 AR 9% 0 Hr SR B A 2 FE fe A
K QIR AT, 45 & HW B E S W e h A
XELE, BT A =ANGEBE I 7 AR A 3 2 ) B
B A e R O AU - SE R R R 5 1 B
RIS, T o DY 4E AN TCIE S A TR AL AL AR

R SO Bt [ F R 5 H A SRR BRI TR
A AT e 4R 1 AYERE 3 43 S 5Eise &
o A AR S AL SRR PEAT 5%, EATTHER 2 AT FU A #2
R 22 R E BT . i, — SRR Y T
VR L SR R TR A A 2 L 31, T P e 4 A
SCHR [19] PSR 5 023 B f) — A BB AR
XHYESE 2 R LK R AR A ), EX D T
LA S0 A PO R 7 A0 Al 5 7 I A, SCHR [20]
fIE R (tonality) F38 7 ARLAHFE.

TR W7 5 KR T B AT L S A, A
SRR R B Wi v A R AR € A TV R
R NG R, PR KA T h A, 2R
1, ASCHIWEFCRA — R KRR PE: 1) A 7EiE BEX
BRE T 3 KM H AR OK FIREEA, WA A AR
Fi A ) S AR AN R A, TE IR TE T A A AR KT
PRI 2) SCIRFEA L M [ 26 1 T DR A, R
HE 5 RE S AR FR PR B IR SR R R 2. [, R
oK R BIF 50K G0 I e S8 VAT R AR ) e 2R K
Ko, R E A R0, I B e A e AR A,
R B OB P RS PR S A R 3R A A L.
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Timbre representation and property analysis of
underwater noise based on a central auditory model*
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Abstract

In order to establish quantitative timbre representation of underwater noise, this paper tries to build a relationship between essential

timbre scores and central auditory responses to stimulus based on partial least squares regression, and use regression coefficients to

interpret the physical meaning of each dimension. In order to verify the utility of this method, this paper extracts a large amount of

timbre descriptors as independent variables for comparisons, and it is shown that the predictive ability of the central auditory model is

better. Finally it is found from two types of timbre representations that the first three dimensions in the timbre space can be respectively

interpreted as high-frequency energy ratio, spectral flatness and temporal continuity; however, dimension 4 cannot be related to any

acoustical features.
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