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A single-channel speech enhancement method based on
restoration of both spectral amplitudes and phases for
push-to-talk communication
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ABSTRACT: In this paper, we propose a single-channel speech enhancement method based on restoration of both
spectral amplitudes and phases for PTT (Push-To-Talk) communication. The proposed method combines the
spectral amplitude and phase enhancement to provide high-quality speech unlike other single-channel speech
enhancement methods which only use spectral amplitudes. We carried out side-by-side comparison experiment in
various non-stationary noise environments in order to evaluate the performance of the proposed method. The
experimental results show that the proposed method provides high quality speech better than other methods under
different noise conditions.
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PACS numbers: 43.72.Dv, 43.72.Kb

LM E 27 t)7] A1zro] §17] whiol 2ol 915 4
oA 2] AAIZE BAIS Ak 2 PTTo| ek 742 7}

PTT(ush- ToTalk)= ALHE S48 PIANE A o) g3 oot AAle) AFAGANE Thoret
SO MOIFEA O R AV EE TRAAE oy o0) S A chika 0 2 upgelE 2 o] g4
A7F &5l ARG 4= Qs AL AH]Z ofth Shof A PTTE A28k 70 7}olat o4 AL 1

= AR Y ELA 4 glo] Est= Al Y 23}7] €8] -S4 A} HhAlo] T @ Bt

EHAZ 7o R ol 7Fsot] it Ffehe o 71Ze w24 B RS dYEE
2 H = Al 5 o] STFT(Short-Time Fourier Transform)-<

‘TCorresponding author: Hyoung-Gook Kim (hkim@kw.ac.kr)
Department of Radio Science and Engineering, Kwangwoon

gal0] A7 20 A5E Ah-FokEo] A5
S

U

University, 20 Gwangun-ro, Nowon-gu, Seoul 01897, Republic
of Korea
(Tel: 82-2-940-5574, Fax: 82-2-913-5006)

rghsto] 22|53l et. Wiener 05 g 2884,



Push-To-Talk Z-Al

1o
4{
ok
R
I
e

Bayesian STSA(Short-Time Spectral Amplitude) estimators'

SO s A 4 dzke] tlEA9l T
A A FA RS QAR wiAE A At
S iAo g Qi) o] e A ES HA F
Lo Ao EASH ubE B4 Z-gof = oF
3 EAS Yehfe), Agge] g Sl 4
2 g1} 52 F-go] EA SRR o] 2T A ER
£ A7) g7 9] 72 A A S| S 58kA] etk
FHA| 7} Q.

o|e} g7 2ol = i Aol et Ars =
& &4 Azofl thgk A o] G4 FAIA &
Q3 98-S Frhs ARAo] Brsl k. shA|t ofF
7] S A 24 B Aol A AE 24}
S} Aol 2t =o' A gEo] o1 glom
ol2|FH A 5o EY 22 A g o nl ThF S
A A 2 AH 24 AlTol i3t spito] 2
o] F0] 2] %] ¢h=the= 3HA 7F 2AFT)

oof] & =oAL gl Tof that-SA 1t
2o 7uto g o4 2R B3 A4S urdet A

S AL W Aol W A 2

- =
AR T A &4 FAF AL AQHIch

I {0 kI o
°—>|3—Eo$
s
I'[‘IOE
w2
4 5
2
2o
do
o
=
i
w2
> O
N U}
IEL
5B
T oo
§ W o
8 4 S
2 o
2T

=
5

:

&

:

g

P

op
b
4

o

cht

o

¢}
-l
ol

AT A o A, PTT &2} of ol A glo] wle]
QA AA Q= ejolth. PTT7} §215}HA]
‘JEf ol A= ARgARe] =1 g RtEo] A 4
1524 == PTT7F 541 = 5ol
w/3Als ] Hisf =4 Fdel AL

PTT7}s2Fe uff s e dd 544415 y(t)

=
F

2

&O

>

lo

o2 do rr e

)

7)ol Bl A 2 A A 65

Input noisy signal

Short-time Fourier transform
Noisy Noisy phase
spectral
amplitude
y y
Amplitude Phase estimation
estimation based using phase
on ALSA decomposition
Bhanced Enhanced
spectral e
amplitude P
V

Inverse short-time Fourier
transform

I

Enhanced speech signal

Fig. 1. Overall flow chart of proposed single-channel
speech enhancement method.
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Table 1. Averaged PESQ Scores and 95 % confidence
interval.

Noise type
BN RN PN
Unprocessed | 1.95+0.14 | 1.98+0.12 | 2.01£0.13 | 1.98+0.13
LSA 2.18+0.13 | 2.2340.12 | 2.28+0.12 | 2.234+0.12
ALSA | 2.3740.11 | 2.4940.14 | 2.54+0.13 | 2.47+0.13
ALSA-PE | 2.61£0.15 | 2.74+0.13 | 2.83+0.11 | 2.73+0.13
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