
!"#$% !"#$%&’() *+,-() +.) /0’1$*%//-,) $+21,) 30+,2&/%+1

4-0%+,) %*3(2$-
5-1-0’/+0

62785(+//9(
:+%&-) $+20&-

;91,+*) %*32($-
5-1-09/+0

!$7<"=

#$7<"=

>*3(%/2,-

?215
$+21, 627@5(+//9(

:+&9(A /0’&/

B%*-@&"’15%15
,%5%/’() .%(/-0

C2$&(-) 91,) $D%1
1+%$-

E-90/
$+21,

B091$*%//-,
:+%&-

F1$/02*-1/
1+%$-

!"#$% GHHG@HI@HJ

&’()% !"#$%&’(<KHHLHGMG=)*+,-.’(/012

*+,-% 34!5 MNJK675 ,-5 89:5 ;<= OHMH=JGLPIJPK@KH5 Q@*9%(RA S"9+$5T/$%15"29U-,2U&1U

.//012 3456 37$ 8!!8948:

&’(& )*+,-./*’& /*0*’& 123$%4 02$5 678$ 9::9

>?@AB CDB EFGHIJKLMNOP
QRGS&TUVWXYZ[\>]^*G_‘a
bcde\>fgG]^hijklmnopq
\5 r‘kKstuv>?JK5 Rwxy>&z
{V|}~a �6�5 +�&�r‘���>��
YZ]^N>������ A�B ��f��g
�B 6�G��e�VM@IW5 B+15~VXWj\>��K�
&V\>��G��]^N��B ���W6 g
xy¡fga 2¢£>?JK�xy¡fgG]^
¤¥¦§�¨©ªVJ@MIW5 «¬]^o­®¯°±²
³G´µ5 «¬¶·¸¹zº5 »¼Rw¸¹a

½·xy @¾¿�¨7À�7ÁÁÀÂÀ5 O
lz[\>ÃÄ*ÅÆGÇ‘¦ÈÉÊdË[GÌ
�a ÍÎ¼>�Ï*ÐjÑÒÓÔÕ²>&V��
K�&Ö×�¨zØÏÓ>Ù� >�Óxy¡� >
?� >�Úxy¡� Ú>Ù� ÛÜ�¨)Ý¿y¡
~Þlzß à‘]MGxyTU�¨5 áâã¢ Y
äåæGçèéyêë5 ]^N �Ü>ì¦È\
>íîÚ>?JK)>�Úxy¡fgß £\>ï

ð]^B éñ>&B òZxy&)ÛÜ�¨>çó
f�~ôõdöi÷ø5 ù°±N²úd÷øG«
¬ûüß

% ;<=>?@A.B/CDE

[éyý7ÃÄ*5 >?JKý7G>¡þb
Ó>Ùçÿý7éy5 È!"#bÚ>Ùçÿ$�
%�Wçèéy5 &GÁÀ’ä(� MÅ)VMGW5 >
�Úxy¡V>�Óxy¡*¦ÈGß çèéy[
+Úç,bÄ*5 [�-B .�-)Ûl/0ý7
1>5 Õú1>23¦*4ÛÜ�¨ç,>�Úx
y¡ý7G5 5*[�-B .�-)Ûl/0ý7
6�5�WG5 ½·çèéy>ç,ÁÀf�5 7
xy @ Ý¿�¨~�Ï(� M Å)GÁÀ’äß
!$7O"=Ï\8s9y!G>�Úxy¡5 *²:;
<=>?@5 #$7O"=Ï\Ay!G>�Úxy¡5 *
²�B=>?@ß

Ú>ÙCDW*²EF�G!���G5 ù‘

FGHIJB;K=>?@LM

!"# MZA A A A$%& MZA A A A’() GA
OMUAAHI&F;J&]^ÅKLM5 NO MHHHPIP GUAQRSþI&7ÁS&TÄ�5 UQ QR LMHHIN=

A A A A NOP *+,- @./0123&2443536 789:;,-<=016 >?@A YBCD;EFG
-HI6 JKLMNOPQ?RST,-UVWX 9YZ[\R]^_‘RabTRcde&RST,-UV

WX fghi6 RST,-UjklmRcdeVno p9YRcdeVW&qrstuv;wxyz{|X

QRS% LMN} RST,-U} EFG-

TUVWX% [PMMUKA A A AYZ[\]% >A A A AY^_XP MHHH@JLKLOGHHG=HI@HIKI@HJ



! !" 基于复倒谱的声门下噪音源研究

#$%&’()*+,-. /&’()*0123
4567$89:; <5=>?@AB3CD
E"#$%#&’F GHIJKLM$NOPQRST$%U
VWXY; Z[23C\]1%^_‘aWTb
cd /W; 23C$5=>?Ze3CfgPhi
fgjk; 3Cfg1l

!()*"+,
#

$

% , #
!*#-&%"-#+*#-&%

’"-#+
. . . . &% /#. . . . . . . . . *#+

m7 &%no3C$’()*%. #pq?F hifg
1r

(()*"+, )
*+

% , #
!*#-,%"-#+

*0

% , #
!*#--%"+. ,% /#%. -% /#. . *1+

)pq?F 23C$5=>?1l
.()*"+,!()*"+s(()*"+. . . . . . . . . . . . . . . . . . . . . . . . . ......*2+
. . . .23Cbc$tuvwp /()*0+F JxKWy
23C5z{n$5|}K~� 134*0+pl
134*0+,$()*0+s/()*0+526*0+s/7()*0+5.*0+53*0+54*0+
. . . . ,$()*0+s5()*0+s6()*0+526*0+s/7()*0+
. . . . . 5.*0+53*0+54*0+
. . . .�J3�����������; GJ���
KW; 3�2�K�p%��"tu~�"2’� �*!+
m��\�; 6� 1!"*0+�@e��fjk; !%
�f $#$*0+s/%$*0+1e3�2�K���23CP�
���j�5z{n$��"~�; !��fp�
� 3~�¡ ¢£G¤¥¦ §¤¥P¨�j�Qk
©ª«¬�$ 3 2&*0+y�bc /’#$*0+«¬�$
 36�¦ ­K~� .*0+¦ ��P®¯¬�$ 
3 3*0+¦ °L 3 4*0+±"#1’F

! !"#$%&’()*+,-

²³�@´µxKJKW$3�2�K�F /
1¶p; GJ·KP¸¹KW; 6�~�$º»�
@1e3C¼½$; ¾<´µ¿SÀÁÂÃÄÅ3
Æ9Çº‘¡ «xKÈSÉ¡ ´µ#SÊ��Ë�
23C$º»¡ ÉWZ��ÌÂÃË�3Æ9Çº
‘� ÍÎÏÐ 1 Ño$?ÒÍÓbcÔÕ�Ö 8
×ØÙ$5|}KPÚÛ6�}K�

ÜÒBÝÞ�$}KP5|}K5ß$��à
×¡ 5|}K6�á£��"$8âfgP 3~
�� ÏãÀäå 3fg«æç8âfg¡ ¿èÎ

8âfg$6�Þé3�2�K�¡ êãÀëÌÂ
ÃÄÅ3Æ9Çº‘� ²³ÍÎìí"#9’îÝ$ï
âð ñò¡ óôäå5|}K7$ 3fg¡ õ
èÎö÷øùúÞé3�2�K�"#$%#&’�

3�2�K�ûüÖ�2 8×ý :#Ù$bc
tuvwp /()*0+¡ :#Ù6�$5|}K 134*0+yï
âð þ$5|}Kp 134;*0+d $()*0+p3�2�K
�d Èÿr
134;*0+,$()*0+!/()*0+,$()*0+!5()*0+!6()*0+. . . . . . . . . . . *$+
. . . . �Bm7²³��\�d 134;*0+1e"#�P
23Ctuvw$%«�k$� &JxKWd 3�
2�K� $()*0+p%±X’$tu(d )�"p
2$d Èÿr

$()*0+,
3

7 , 0
"87!*0-72$+. . . . . . . . . . . . . . . . . . . . . . . . . *&+

3p*+"X$tu?d 87ptu,-� èÎö÷
øùú./3�2�K� $()*0+�

ÜÒ*2+md eö÷ø½0�ûr

1;
!

34*0+,$
#

()*0+5/
#

()*0+. . . . . . . . . . . . . . . . . . . . . . . . . *9+

<7 $()*0+$ö÷øpr

$
#

()*0+,<=>80"*0+-
?

% , #
" #

%

3

7 , #
"*87;+

%
#*0-%2$$ %+ . . . . . . . *@+

87;p $()*0+$ A1234m$Üd �Bm��\�
$()*0+$ö÷ø1�"p 2$$%b5tud &*+
:?ÿ6Wd 7 3pÿ68Wd #$ö÷ø19
68$d ,-�WX1:«1:d ;�WX$<i
«=>�

23C�?w$ö÷øpr

/
#

()*0+,

<=> #) 0,0

-
*+

% , #
" ,%

0

0 5
*+

% , #
" &%

0

0 5
$

% , #
" *&%

B
+
0

0 0C0

*0

% , #
" -%-0

0 0/

&
(
((
’
(
((
)

0

. . . . . . *D+

*!+

"#$%! EFGHI4IJ>. 34KJ(6I33LM. (=HJM

8=IFL
NHJF3I=J(
6LK(H4IJ>
(O(3L6

8=IFL

P4KJ(6I33LM
(=HJM

:#

!2$



!""!!" # # $ % &

’#$%()*+,-

#&%!
!

’(#"%./012345 67 )!*"*!89:5

!
!

’(#"%;<=>

#!%?@ +#$+*&,- +%$+*&,- +&$+*&5 A*BC!
!

’(#"%./0

DE345 6FG +"+HIJ5 +!
!

’(#"%+EK>

#.%BC!
!

’(#"%F +"+IJLDEHMNOPQ &
" R

S5 TUV- !
!

%"!"" #’ (
"

"
5 #)!*"*!%

WX5 (. +#$+Y +%$+Y +&$+-ZH[J\5 ’V/]^

_‘5 _L5 BC !
!

’(#"%Q !’(#"%abZ@cde

f5 g\h!
!

’(#"%aT<ijk>

#/%l !’(#"%V[Kmn34j5 6 !’(#"%H 0opH

qdrsdt7unv:w5 x!
!

’(#"%y7 """8

9:<=5 6V_z34>

{ )’(#"%r !’(#"%H|BC}~5 !
!

’(#"%�RbZ

7�j��5 W�l )’(#"%V�����j5 )
!

’(#"%

�!
!

’(#"%��7��Hj�5 ��j�����)

*���� )’(#"%r !’(#"%> l����V &"- 123
j5 |BCj�������#&"%(H���(5
* H =�k¡r¢£¤(<¥5 /¦§¨
!"***4"5 l *5/"j5 ml@ /- 6’>

+#"%5
&,- - " #*
",- - " 7$ *

#&"%

! !"#$"%&’"()*+,

§¨©ª]¢£H«kr¬k­ !"®5 ¯°
!A±H¤²�j³´µ¶·�¸¹rº» 8¼½
¾H¿À¸¹> ����V &"- 123> ° .!9Á�
Â/nÃÄÅ!«k��Æ£Ç¢£¢(5 �¡¢
È¹:;<=Y :><=Y :?<=r:!=jAÉÊH¾$Ëz> 7
°Z5 #@%.º» 8¼½¾H¿À¸¹Ì #A%.��
|BCÍÎ?¿À¸¹ÉÊH£ÏÐÑ¹ÒÌ #B%

.¿À¸¹H|BC>
{A³´H¿À¸¹rµ¶·�¸¹Z)*+

�5 �ÓÔ_£~ÕN��Ö×HjØ5 ¿À¸¹
HqJ=ÙÚ¸¹HqK=> ��HÈ¹5 ?µ¶
ÛÜ¶HÝ�5 Þß¸¹·�oàáJ5 â¿À¸
¹H·�ã�mä5 oàåK> W�R._VÐ£
~7¢��HÈ¹j5 æç.�oH5 W�èé»
êH$ë�ì./íH5 ?ÉÊH¿À¸¹|BC
)*+�5 ß7 C- 6’¾</0îïHð=5 W.
?£Ï¾Ñ¹ÒH��kÖ×H> {¸¹r|BC
°Zt)*ÉÊñòó\Hæ�V &!4- 23ôõ>

{£ÏÐÑ¹ÒËz)*+�5 ö�*»ÉÊ
HÑ¹ÒËz<GáJHÇ¡> ��H¢¹5 ß£
ÏÐÑ¹Òoà�J5 �*»ÉÊH£ÏÐ÷ø�

"#$%! :;<= - DE;F’6>DDGH- ’I?FH- ;FH- ’?()JKIDD;K- LI>MG-

’I?EMG- IN- OG;KDOP- 6;FQ #@% - RE;F’6>DDGH- ’I?FH- >F-

8)’KID- KIM;D>IFÌ #A% - @MS?>EGH- ’?()JKIDD;K- LI>MG-

’I?EMGÌ #B%- BI6TKGU- MGT’DE?6- IN- DE;F’6>DDGH- ’I?FH

"----------------------&"--------------------!"---------------------."-------------------/"--------------4"

)&

"

@
6
TK
>D?

HG
#8

%

)!

&
#@%

"----------------------&"--------------------!"---------------------."-------------------/"--------------4"-

"Q!

"

)"Q!

"------------------------!-------------------------/------------------------9------------------------C-------------------&"

#B%

)4

"

4

#A%

,#6’%

"#$%& :><= - DE;F’6>DDGH- ’I?FH- ;FH- ’?()JKIDD;K- LI>MG-

’I?EMG- IN- OG;KDOP- 6;FQ - #@% - RE;F’6>DDGH- ’I?FH- >F-

8)’KID- KIM;D>IFV- #A%- @MS?>EGH- ’?()JKIDD;K- LI>MG- ’I?EMGV-

#B%- BI6TKGU- MGT’DE?6- IN- DE;F’6>DDGH- ’I?FH

"----------------------&"--------------------!"---------------------."-------------------/"--------------4"

"----------------------&"--------------------!"---------------------."-------------------/"--------------4"

"------------------------!-------------------------/------------------------9------------------------C-------------------&"

)&

"

#@%

#A%
"Q&

"

)"Q&
#B%

)4

"

4

)"Q4

"Q4

,#6’%

@
6
TK
>D?

HG
#8

%
@
6
TK
>D?

HG
#8

%
@
6
TK
>D?

HG
#8

%
@
6
TK
>D?

HG
#8

%
@
6
TK
>D?

HG
#8

%

/.9



! !" 基于复倒谱的声门下噪音源研究

#$%&’()*+, -./012345678
93:;<=>?@;ABCDEFGHIJKL
MN

O "!#$P3QRSTUVWXMYZ[H\
]H]^_ ‘+]a;%&’(b %)’(b %*’(c%!(d<=
>?efghi jklm?:;cno:;?pq
r +$$, -.st_ uvwx /, 01e3yRz{|
?}~i �gh0123, XM?H��@;A�
�M��?����, �x] %&’(d?pqx
+$$, -., �]%)’(d?pq���r 2$$, -.sti
xuvw���_ d����? !~� +$sti

�gh0123_ ��?�;_ XMH��@
;A?�����MH��@;A���_ -�7
8:;93?gh�����������?N  
¡¢£�0123, XM[H\¤¥]H?H��
@;Akz¦*§¨©���, �Hª?JKL«
?�¬M��M*R­, rQ®¯°z±², 01
³´��¤¥�Hµ¶·?H;, ¸0B¹¶Hª
JKqº, »´HIJK¼^½¾¿�M[H\?
HIJK¼^À °Á01ÂDEÃÄ¤¥�HÅÆ

!"#$% %*’( , 34&510)3367, 18*57, &57, 1*9:;<833&<, =8)>6,

18*4>6, 8?, @6&<3@A, B80&5C , DEF , G4&510)3367, 18*57, )5,

H:1<83, <8>&3)85I, JKF, E>L*)467, 1*9:;<833&<, =8)>6, 18*4>6

$

JEF

$C+

$

:$C+

JKF

$C/

:$C/
$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$,

$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$
"J01F

E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F
&"#$’ %*’( , 34&510)3367, 18*57, &57, 1*9:;<833&<, =8)>6,

18*4>6, 8?, @6&<3@A, 0&5C , , JEF , G4&510)3367, 18*57, )5,

H:1<83, <8>&3)85I, JKF, E>L*)467, 1*9:;<833&<, =8)>6, 18*4>6I,

JNFO N80M<6P, >6M134*0, 8?, 34&510)3367, 18*57

:#

$

JEF

JKF
$C+

$

:$C+JNF

:/

$

/

:$C/

$C/

#$

$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$,

$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$,

$,,,,,,,,,,,,,,,,,,,,,,,,+,,,,,,,,,,,,,,,,,,,,,,,,,!,,,,,,,,,,,,,,,,,,,,,,,,Q,,,,,,,,,,,,,,,,,,,,,,,,R,,,,,,,,,,,,,,,,,,,#$,
"J01F

&"($) %"( , 34&510)3367, 18*57, &57, 1*9:;<833&<, =8)>6,

18*4>6, 8?, @6&<3@A, 0&5C , JEF , G4&510)3367, 18*57, )5,

H:1<83, <8>&3)85I, JKF, E>L*)467, 1*9:;<833&<, =8)>6, 18*4>6I,

JNF, N80M<6P, >6M134*0, 8?, 34&510)3367, 18*57

$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$,

$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$,

$,,,,,,,,,,,,,,,,,,,,,,,,+,,,,,,,,,,,,,,,,,,,,,,,,,!,,,,,,,,,,,,,,,,,,,,,,,,Q,,,,,,,,,,,,,,,,,,,,,,,,R,,,,,,,,,,,,,,,,,,,#$

:#

$

JEF

JKF
$C+

$

:$C+JNF

:/

$

/

:+

#

#$

"J01F

E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F

&"($* %&’( , 34&510)3367, 18*57, &57, 1*9:;<833&<, =8)>6,

18*4>6, 8?, @6&<3@A, B80&5C , JEF , G4&510)3367, 18*57, )5,

H:1<83, <8>&3)85I, JKF, E>L*)467, 1*9:;<833&<, =8)>6, 18*4>6

$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$

$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$

$

JEF

JKF
$C+

$

:$C+

$C/

:$C/

"J01F

&"(+, %)’( , 34&510)3367, 18*57, &57, 1*9:;<833&<, =8)>6,

18*4>6, 8?, @6&<3@A, B80&5C , JEF , G4&510)3367, 18*57, )5,

H:1<83, <8>&3)85I, JKF, E>L*)467, 1*9:;<833&<, =8)>6, 18*4>6

$

JEF $C/

:$C/
$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$

$

JKF $C/

:$C/
$,,,,,,,,,,,,,,,,,,,,,,#$,,,,,,,,,,,,,,,,,,,,+$,,,,,,,,,,,,,,,,,,,,,2$,,,,,,,,,,,,,,,,,,,!$,,,,,,,,,,,,,,/$

"J01F

E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F
E
0
M<
)3*

76
JH

F

!2"



!""!!" # # $ % &

’()*+,-./0123 45678*9’:
;<=>*+,-.?)@

! !"#$"

ABC:; #DEFG"$H"##$I$3
J8=K.:;LMFG3 NOPQ $ RST.
UVW;XY@ 78Z[\]^_O*9’:;
<3 =>‘(a*bcde*fg’*+,-H*
9’:;<?)@ hi0jklmnopq3 *9
’:;<r*+,-stu5.vw)3 r$xy
z.lm{|}.@ ~��{=>*+,-.|�
t���@ �e*��=>� W�*%� �^:;
%H�aFG*U�?����t����@

%&’("
%&’ ( ( )*+,-( ./0 ( ( 12*34*56-7( 89( :8*4-( 528;<4+*83 %=’0 ( >3?6-@88;(

A6*997( BCD( 12-3+*4-( EF66G( &HHI0

%!’ ( ( )*+,-( ./0 ( 1JK7*868?*4( F3;( F48<7+*4( ;*99-2-34-7( L-+@--3( MF6-(

F3;( 9-MF6-( :8*4-7%C’0( ! "#$%&’ ($# ")NO &HPHNPQD&RHH#&S"S0(

%T’( ( UF3+( V0( (:;*<=>%C’0(*%%&3 &HPPN&TD&TQ#&IR0

%I’( ( W2-3;( =XN( E-28( 1B0( V68++F6( :86<M-( :-684*+K( @F:-982M( 4JF2#

F4+-2*7+*47( *3( 7<LY-4+7( @*+J( F3;( @*+J8<+( :84F6( +2F*3*3?N( 2-6F+-;(

+8( ?-3;-2N ( 78<3;( *3+-37*+KN ( 9<3;FM-3+F6( 92-Z<-34KN ( F3;((((

F?-%C’0( ! "#$%&’ ($# ")N( &HHRN&""DTTR"#TTST0

%Q’( ( )83?( C[0( ( $84F6( -99*4*-34K( F7( F( 9<34+*83( 89( :84F6( *3+-37*+KD(

W( 7+<;K( 89( 4J*6;2-3N( @8M-3( F3;( M-3%C’0( ( ! "#$%&’ ($# ")*

&HHQNHSD&PPQ#&PH!0

%R’ ( ( E86ML-2?( >\N ( E*66MF3( />N ( 1-2]-66( CX0 ( V68++F6( F*2968@( F3;(

+2F37?68++F6( F*2( 52-77<2-( M-F7<2-M-3+7( 982( MF6-( F3;( 9-MF6-(

*3( 789+N ( 382MF6( F3;( 68<;( :8*4-%C’0! ! "#$%&’ ($# ")N ( &HPPN

PIDQ&&#Q!H0

%S’( ( \-2]-( VXN( ^2-*MF3O CN O V-22F++O \/N O -+O F60 O )J-O -99-4+O 89O F*2O

968@O F3;O M-;*4F6O F;;<4+82KO 48M52-77*83O 83O :84F6O -99*4*-34KO

F3;O ?68++F6O :*L2F+*83 %C’0 O +,-. -/. 0,#1 (%23,24N O &HH"N&"!D

!&!#!&P0O

%P’ O O $F3O CBO \-2?O _O 0 O _*2-4+O F3;O *3;*2-4+O ;-+-2M*3F+*83O 89O +J-O

M-F3O 7<L?68++F6O 52-77<2-%C’0O 5$67- 89$/7-’3 &HQRNQ!D&#!I0

%H’O O .77J*]*O [0O $84F6O -99*4*-34KO *3;-‘%W’0O O .3DO $84F6O U86;O 1JK7*86#

8?K%=’0O a3*:-27*+KO 89O )8]K8O 12-77NO &HP&0O &HT#!"T0

%&"’O ^F]*+FO b0O O BF:-#968@O *3;-‘DO WO M-F7<2-O 89O :84F6O -99*4*-34K

%A’0O )J-O 1284--;*3?7O 89O .>>>O .AWXX1O PRNO &HPR0O RPQ#RPP0

%&&’O���3 ���3 ���3 �0O‘(:;<?)=>%C’0O*%

%&NO &HHHN!ID&!P#&TQ0

%&!’O���0O*9 #DE #�a��FGy�r?�� %_’0O O¡

¢%£xB3 ¤¥¦§¨%3 !"""0

%&T’O���3 ���3 ���3 �0O�©*9’:;<.�aFG

*U�?�=>%C’0O O"##$%&NO !""&N&SD&I!#&IP0

%&I’O���3 ª«¬3 ���3 �0O*9e*�­.=>%C’0O®%

§¯NO O &HH!NTSD&Q"S#&Q"H0

%&Q’ O c55-3J-*MO W$N O X4JF9-2O /B0 O E8M8M825J*7MO F3F6K7*7O 89O

75--4J%C’0 O :;;; <2-/&-#’7$/& $/ "%.7$ -/. ;6,#’2$-#$%&’7#&N O

&HRPN&RD!!&#!!R0

%&R’O [866O W=0O A-57+2<MO 5*+4JO ;-+-2M*3F+*83%C’0O ! "#$%&’ ($# ")NO

&HRSNI&D!HT#T"H0O

%&S’ O =F66F+O XN O dJF3?O X0 O AJF2F4+-2*,F+*83O 89O 7*?3F67O 928MO M<6+*#

74F6-O -;?-7 %C’0 O :;;; <2-/&-#’7$/& $/ 8-’’,2/ "/-64&7& -/.

=-#97/, :/’,6673,/#,NO &HH!NTPDR&S#RIT0

#$%&’( %!’ O +2F37M*++-;O 78<3;O F3;O 7<L#?68++F6O :8*4-O

78<24-O 89O J-F6+JKO @8MF30 O eWf ( )2F37M*++-;( 78<3;( *3(

$#768+( 684F+*83g( h\f( W4Z<*2-;( 7<L#?68++F6( :8*4-( 78<24-(

"

hWf

h\f
"0&

"

#"0&

"0!

#"0!"((((((((((((((((((((((&"((((((((((((((((((((!"(((((((((((((((((((((T"(((((((((((((((((((I"((((((((((((((Q"(

"((((((((((((((((((((((&"((((((((((((((((((((!"(((((((((((((((((((((T"(((((((((((((((((((I"((((((((((((((Q"(
’hM7f

W
M
56
*+<

;-
h$

f
W
M
56
*+<

;-
h$

f

ITP



! !" 基于复倒谱的声门下噪音源研究

! "#$%& ’( "$)*+,’##!, -’./0 "’$1/0 )2"0% ’( /’34,05 /04"#1$3

"#$%& ’()*+,*)-.& & & & ’/0& 12+(3-.& & & & 4506& ’*+7289& & &

!"# $%&’(’)’* +, -(./+*0*.’/+%(.&1 2&(%34)5 6%(7*/&(’81 9*(:(%3 ";;;<=1 >4(%5?

@A B*C5/’D*%’ +, 9(+D*E(.50 F%3(%**/(%31 G(:5% H(5+’+%3 6%(7*/&(’81 G(:5% I";;=J1 >4(%5K

6789:;<9= ;<=3>& )8& ?(3& 7(@=2)A),@& <8>& B2)7(@=2C=& )D& E)2C3+F3=72F<?2)8& =@=?3G.& ?(3& E)2C3& 7F)>*C?2)8&
<8>& <3F)>@8<G2C& C)*7A28,& =@=?3G& C<8& B3& >2E2>3>& 28?)& =*7F<+,A)??<A& E)C<A& ?F<C?.& =*7F<+,A)??<A& E)2C3& =)*FC3.&
E)C<A& C)F>.& =*B+,A)??<A& E)2C3& =)*FC3.& =*B+,A)??<A& E)C<A& ?F<C?.& A*8,.& F3=72F<?)F@& =)*8>& =)*FC3& <8>& A*8,+?()F<H&
=3C?2)8=I & /=28,& ?(3& E)2C3& D*8C?2)8=& G3<=*F28,& =@=?3G& >3E3A)73>. & ?(3& ?F<8=G2??3>& =)*8>& =2,8<A=& J3F3&&&&
<CK*2F3>I & ;<=3>& )8& C)G7A3H& C37=?F*G. & ?(3& E)C<A& ?F<C?& E2BF<?2)8=& <8>& =*B+,A)??<A& E)2C3& =)*FC3=& )D& B)?(&
G<A3& <8>& D3G<A3& 28& C(3=?& F3,2)8& J3F3& 3H<G283>I & L3=*A?=& =()J3>& E)C<A& C)F>& E2BF<?2)8& G)>3=& <8>&&&&
C(<F<C?3F2=?2C=I& M?& J)*A>& B3& )83& )D& ,))>& G3?()>=& D)F& G3<=*F3G38?& )D& E)C<A& C)F>& E2BF<?2)8& C(<F<C?3F2=?2C=&
<8>& >2<,8)=2=& )D& ?()F<H& >2=3<=3=I
& & & &>?@ AB:C8= N)G7A3H& C37=?F*GO& ’*B+,A)??<A& E)2C3& =)*FC3O& PF<8=G2??3>& =)*8>

QRS


