5560 ¥ 4 31 2 B % W (HARBFEND Vol 60 Na 3
2021 4 6 H Journal of Fudan University (Natural Science) Jun. 2021

XEHS: 0427-7104(2021)03-0279-09

NI EgE S B4R B &l Fn R &l

G

TR, BB F] L AR
CHERE I T K% W50 2 BE A2 BFS0 . )78 1M 510641)

T OE. RSCLR T T E N T H AR A 09 AN R T R G 0 e AL e TN T v R
FERTILAR IR0 T s N T SRR A I 5 e A

KR H R NTHN; A7 &5, mHmm,; Oy

mESES: 0428 MEIRES: A

DOI:10.15943/j.cnki.fdxb-jns.2021.03.002

1 & &g LS

T e 2 T R SR Y AR R 2 — A AR KB P R R R RO LA R W B 3 5 o3 A v B E AR L
e (Pitch, sF 2 F 7 0] RLGEE SO — R W 5 i P 0% 8 1k -l DO 75 35 2847 v SR B HE P 7.
TET SR P 5 AT 2 I8 5 v AR A M A T AR A s AR R 2 A i R AR A 2 R i L a] LA
oK IK IR IR s BE ] (9T AR B s 72 A IR TR R B 2 N e B I 1] AR AR R A A [ LB AN
[ 14 75 3] o T LA ok 2 I AN [ 9 35 S5 A M P 37 5t v o 35 w8 A T) T i T 20 8 A ) ) A 9L AT A B T
WP P B TR T R EOIL R A DU B T OT kA A S e AT 55 A O B R AR A S b
B AR AT B T ot B W i N T S N T 0 S50 X W g R A ) B8 W R
L1 BrENESHRBILE

4l (Pure tone) HAT — MRA A 73 CEI B — AN TE 5155 L 3030 g o ™ A= 09 5 e o B vy 45 ) 43
FRAT LA 2 ER i P R R I b 2 oy 4 WA L7 B AT G AL S [ O R B e Tl R R R B A T A A %
¥ AT RUIA O 205 5 e o R I R A 0 R E L B R R IS A B B A R
Th o5« B B J5e A7 1 30 2 S B — 1 O B B % TR 52 B0 00 5 v AR A R R AR 5 — A LTl
TR A B R N R B W A2 AR L BUE A R T2 4~5 kHz (9 L FRBUR DU L W pf 22 4 1]
T SR PR B 5 — 45 i RH AL AT A R o PRI W Ao 2 1) e P T 1) o3 24 Sy SR BRA 5 TR 400 0 R A L i b
At P A 78 35 3R Cal 5 v ) 119 i 5.

H 5 (Complex tone) FALE ZANIE LIy, H R AR WG 5 IR & 5 MR & A £ 5
(938 I & 45 ¥ (Harmonic complex tone). W & 455 (19 1E 5% o0 B BR AR ZREAR F o (9 R 40 f ,
HOF, B SEBUE. SR AR AR R S W E AT RN FoL2F 3F W AF L SR E S T AN
PR oy W A BAR 2B R (B A TR R — BRI B A2k — A R A
Je AR L S Rl R S LA F, R R 4l 0 R . BME At RS R
AN R R B AR B B R CRIVER 1 Y80 T /Y. Y HE5E 1 GBI E I E & & h £k )E . &
B I AT AR AL L B R T I A AR Bl 2k 7 (Missing fundamental) B4, He AR ek 76 A 3 R
UL A G N 2R AN N R SR AR RE T 150 Hz LUF YA & L I8 4 Fo 2 100 Hz i E & & &

Wim B 2021-01-02

EeWB: BEXAARFES (11704129,61771320) ;T A 44 FLAill 5 7 2 Al BF 5% 36 43 (2020A1515010386) 5 7 N AT #}
BT H (202102020944)

YEZ B A POAR(1986—) , 55 i+, B 2082 5 R 4R, & Wi+ @ {5 /E %, E-mail: tuobamao@qq. com; ARG IE , I . 1#
+ L #¥7 I P EVEE  E-mail: scgzyu@scut. edu. cn



280 OH 2 e CHARBL O % 60 &

H1 % 4% 7 A F O B9 75 5 AN A0 5 SRR o AELI AN SR AR B B4 e R SE B b A A ORI
A VAR 9 R 3 R A e SRS A R E R T o 2 R P N B I A S A T Y N L B B 1 3 IR ) (T iE
JE A I () L33 R A i b A R IR 2 ) A7 ] LA ORIE T 25 B 7 o ORI A AL

W 3 X T 0 B v ) R BT B T LR 0 o X P O B 4 R A T R R R R A
b8 N N ST 9 e o6 - /N VAR TR 51 S VA P P A AP SR B 82 35 U R U (R S VA O
By NP ) ) IO 3o R R A R — I A IR %o TR R IV T A ) 7 A W L T 5 U D A Y
24t Xof AT T R A 1YL 3 A A S 0 X RO DX g AR o BRI A B 1) TR O 13 IR IR R A
FA AT A A S AL AR 7 YR X TR A A ok UL AR U AT BE A IS A [] 07 Ak
FI83 T i 208 9042 45 2 1) 2 A Ak B T g 902 U 2 1 B 22 ok e A [R] — A T i D O A B9 S 0. B an L B 1 (e
It 7R A AR AE 50~8 000 Hz 2 [A] 19 80 4~ Gammatone Wy 5 8 I 25 5 10 I IE L 40 36 25 M0 0 A7 B Ak 3
JEG S F) 31 Bl 195 5 W Aot 20 X R U8 D2 14 5 e 0 s ) s 60 55 197 5 A D AN [ 8 90 7 8 R 8 L B S [l 7
B A A R R W) TS [ 2 % (T ot 28 H 8 AR 7 B2 D o X el U 4 ) i ) = g k] 4 B (AL O 22 Ui
e B B I B BT 2 BB LA 1/ F o S J 3010 o Jel . 2% W 4 2 2 X i A 45 R AT A A B ) . H P IR IR
TRV X v R O DT MR L o YO B Y TR AR 5. b R WL F o B AR OGAE B TIZ A0 A T R R R (R
) B AN TR o7 B o I HE R T A 2 68 S [) £ Ak #9588 907 o 22 A TR 8 D0 0% R 2 BB 2 08 45 T i 42 10
H DK o ) o DR 0 A1 R 5 B B By AR AR AR il 28 vh AN R A2 8 1 732 20 A1 I
AE R E AR S UL F, AR A0E A E] . B S Z AR T B 1D . (). () &
AT F o 7EIE & 585 v i) b 2R L.

F(9=880 Hz g =g
iF -= p— — l'
B Y v =
w1 o l““;.n
E - - . - ‘7 = =
= laz2888232222 gEsige=”
Bl Easa o= S===" _a
l 4 = == 1
s B =
- == —t
At et " E—
20.3 0405 0.6 0.708 0.0 0.1 0.2 0304 0.50.6 0708 _--0.0 0.1 0.2 03404 0.5 0.6 0.7 0.8
ts 7 T s % o7 s
@ 7 (b) ©
- - i 8000~ B
or
21 A 5132F
al i
st 3264 T, RS
6 1| 111
it T
i 2047
e 80 = T=1/Fp (LT N
F10r -~ Z
X1t % 1254 55
@12t = ; : T=T2
13l 737 R ¥
15 e o N
16F 000000 N ,
17 A0 B =ypd \
it P Y EEEE—
20¢ 181 N2
21 F | . | | | . . . . ' , ‘ N %% %% %%
0.020.03 0.04  0.74 0.75 0.76 0.020.03 0.04 0.74 0.75 0.76
tls tls tls tls
(d © ® (® ()

B 1 IEH B RN T B Gk 52 A 1 g R B R
Fig. 1 Coding of complex tones in a normal cochlear and a cochlear implant
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Fig. 2 Functional block diagram of the signal processing strategy in cochlear implants
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the three-dimensional scatterer articulation trajectory and spatial displacement between normal subjects and
patients with dysarthria of different disease degrees by using phrase text. It is found that the articulation
movement of the tongue of patients with dysarthria is closer to the back, left and lower part of the mouth, and the
more serious the disease is. Secondly, the centroid of articulation movement space is calculated by K-means
algorithm, and significance analysis is conducted. It is found that the difference between different degrees of
dysarthria is mainly in the up-down direction, and the average significance level in this direction is only 0. 078. The
experimental results show that the classification recognition performance of random forest classifier is more than
98% , and the classification accuracy of random forest is 6. 45% higher than that of J48.

Keywords: dysarthria; spatial characteristics of articulation; disease classification
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Pitch Perception with Cochlear Implants:
Coding Mechanisms and Limitations

MENG Qinglin, ZHOU Huali, YU Guangzheng
( Acoustics Laboratory, School of Physics and Optoelectronics » South China University of

Technology, Guangzhou, Guangdong 510641, China)

Abstract: This paper reviews the peripheral pitch perception mechanism of normal hearing listeners and cochlear
implant listeners, discusses the performance of pitch perception with cochlear implants, and reviews approaches to
improve pitch perception of cochlear implants.
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