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Voice Gap Compensation against Delay Spike
Using Speech Repetition for Voice over IP

HAJIME OBINATA, "t TOHRU HOSHI* and YUTAKA MATSUSHITAf

Voice over Internet Protocol (VoIP) utilizes the Internet for voice communication. VoIP
has a problem that a voice gap occasionally happens according to a delay spike. A voice gap
caused by a delay spike is longer than 500 milliseconds. Voice gap compensation methods have
been proposed before, but they are all only for short term gaps. No compensation method
for long term voice gaps was proposed, because it was too difficult to compensate several
phonemes. Our proposed method is for long term voice gaps. When a spike delay happens
and next packet does not arrive, the receiver stops replaying voice and repeats the talk-spurt
from the beginning instead of replaying next packet after the voice gap. This method can
transmit the meaning of a sentence clearly, because automatic speech repetition simulates
speech repair which often occurs in normal conversation. Humans are accustomed to this
speech repair. This method can preserve naturalness as well, because it changes voice gaps
into speech repetition. And the listener has little awareness of speech repetition compensation.
We implemented the IP telephony system equipped with speech repetition compensation and
also evaluated this method. As the result, we could ensure the usefulness of this method.

July 2006

1. 0000

O000o0ooO0OO0O0OO0OO0ODOO0Ooo00O0 VelP OO
volPOOOOOOODODOOOOOOODODOODODO
O QSO0O0OO0O0o0oooooooooooood
goooooooooooooooooboboobo
goooboooooooooooooooooooo
volPOOOOOOOOOOOOOOOOOOOOOO
00000000000 QeSOO0O0oooooooo
goooobooooooooooocoooooooo

fO000o0ooo0oooooooooooo
School of Computer Science, Tokyo University of Tech-
nology

++ 000000000
Abit Corporation

2008

OoOoooooooOovelPpOOOOOOOOOOO
oooooooon

OooooooooOoO0OO0O VolPOOODDODODO
goooboooooooooooooooboooooo
gooooooooooooooboooooooo
ooooooooog volPOOOODOOOODDO
oobooooboodgno 20000000000001
ooooooboooooooooooooooooon
ooooboooooooooooboooooOooOoooOot
ooooobooboobooobooooboooooo
ooooooooooboobobooooooooooooao
goooboooooooooooooooonoooon
goooboooooooooooooooooooon
gooooooooooboooooobooobooon
gooobobooooooooooobooooooooo



Vol. 47 No. 7

goooooboooooooooobooboooooo
gobtooooooooooobooboooooooo
00O00000000000O0O0O0OoYooooon
gooobooooooooboooboobooonoooon

ooooooooo s00msecOO0OO0O0O0OOOOO

gooobobooooooobooooooooboooobo

goooobooooobooboobobooboooDooDo

000000000000000000000000
000000000000000000000000
000000000 ?»?0000000000000
000000000000000000000000
000000000000000000000000
10msec000000000O00O0O0O0OOODOOO
000000000000000000000000
00000000 100msec0000000O00DOO
000000000000000000000000
oooY"90000000000000000000
000000000000000000000000
000000000000000000000000
ooo

000000000000000 “0000”'90
00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000“00
00”’000000000000000000000
000000000000000000000000
0ooooooo
00000000000000000000000
oooo'YoOooooOoO0oO00O00O0O0oO0oo0oo
000000000000000000000000
0ooooo
00000000000000000000000
000 VolPOODODODOOOOOODOODOODOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000

2. 00DOOOOOODOO VeIPOOOO

goooooooooooooboooooooo
gbooooooocooooobobooboooboon
o07000 1000000000000000O0OO
gooobooboooooooooooboooooooo

00000ooOoO000o volPOOOOOOOOOOO 2009

1000
900
800
700

600 "

500 1

400 l

300

200

100 h, i Y L I
0 IPYVY N R A [ | V0 7 VW WY W LY

3 4 9 12 15 18 21 24 21 30
$RBEFR [sec]

20.jun.2004 JAPAN->TATWAN
01 0DOoooo

Fig.1 Measurement result of a delay spike.
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Fig.7 Timing of speech repetition compensation.
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Table 2 Result of quality evaluation of speech repetition

compensation.
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Fig.12 Complementary cumulative distribution of speech

repetition time duration.
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