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Speech training and pronunciation simulation system for cochlear implant

CHEN Yousheng, YAN Guiling, LIN Weizhen, FANG Rukang, TAO Foqin, CAO Zhiliang, CHEN Weifang

Shenzhen Institute of Information Technology, Shenzhen 518000, China

Abstract: Patients with hearing impairment can choose to wear hearing aids or have cochlear implantation according to the degree
of hearing impairment, and those with severe deafness need cochlear implant to restore their ability of hearing perception. After
cochlear implantation, patients still need a lot of speech rehabilitation training to adapt to cochlear implant and daily speech
communication. At present, the main training method is artificial training which is not conducive to improving the efficiency of
hearing rehabilitation training. Therefore, a speech training and pronunciation simulation system based on common speech
processing strategies of cochlear implant is developed. The system which can be used to collect speech signals and further convert
the collected signals into specific speech processing strategies can help doctors to carry out hearing training for patients and can
be used to develop new speech processing strategies and algorithm evaluations. The rehabilitation training signals acquired and
synthesized by the system can accurately reflect the characteristics of speech processing strategies of cochlear implant. Moreover,

the GUI interface is simple and easy to use, which is benefit for clinical application.
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Fig.1 Schematic diagram of connections among modules of the system
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Fig.3 Schematic diagram of signal processing in GUI interface
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Fig.4 Waveform comparison between original signal acquisition and signals synthesized by pronunciation simulation system

] 4 2 A R G038 18 GUT S 1T 2R 47 552 596 03k
Je g S 20 ) s A S, A R TR AR 15 5 19
POV FBLHLR 5 55 M OE o a0 R 2 T4 5 1
SHFE AR RGP AL T B A A A 400 H - -
R T BTG A AT P B 4R S iR g
2R S RRAE AL S BT .

WY S AR AAR BERA  LR 0 SRR
(X EE AT DA LA R AU R G (R AL, O AT i — 2P
PRA N L A vl T e SRR 5 4 15 5 R AE A B
FHETH T HR F R ROR

34 ig

AT It —EZETHRALAY H 1 L 5 R I
S M E ARG, v T B A H e R T
YRR G RN BRI, IS B F I 2R A
SRR . PRI RS RS H L]
KRG RES R E MET HER SR (55 0T il 1 H- I A
REWFEE T REUCE T WSS GUIS T,
T E HEA TR, S350, RGHA T2 M5
SR PRI A B T 0 32— 20 LU 1
IR AL BRI AR, 2 HER I OO A



224

N e

6 37%:

~GUIStE

BT EIR S B GRREHRINAS

SHRE

© CISHR FEEE: 3 #
O ACE## 5 —

O SPEAK:#H: SR e
OFFsSHil

[ EmHE

RERSHE, of “F#ML” , BHESRK
EERN, ARES, FRISRENLE.

cuItE
BT EHIRSIEIGH R EHIN RS

Fraa
SHRE

@ CISHR FEEtE: 3 »
OACESE

O SPEAKHRE

OFFSHR

—BEm e

i i “ Famit” » BiHRER
MESRM, SHEEE FRdEREHEE.

[ REME

1000

800

600

400

200

0
0

IR SHEE

2000 4000 6000 8000 10000 12001

300
250
200
150

xhd“h N

2000 4000 6000 8000 10000 1200

S5 70

- REDESHAE

8000

6000

4000

2000

0
0

— R S M

b: 5 SFRE

~GUISE
BT HIRF BUIGNE EHAAS
| TR

~EHRE
@® CIsHE FEAIE: 3 #»
O ACEHHE
O SPEAKHHi Ml el ad
OFFSHE

[~ fERHEA
BEFBHE, Qf FRML"  BHESRE
MRFAN SREE, FRERELE

— REME

o5 1 15 2 25

200

;i ko

~GUIFE
BT EIAS BRI R TR RS

FERRE
@ CissR FEHE: 3 w
OACE#H ry

23 v

O SPEAKHE: ® 288
OFFst#E

FERREA
REFSHE, af “FaMil” » BHRSRK
HRFRN SHEE, miﬂ’ﬁﬁmth*

d: 55

5 GUIFTIREHM A FRIES

Fig.5 Comparison of various parameters of pronunciation simulation signals provided by GUI
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