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EVRC Speech Quality Enhancement Using Pitch Prediction and Gradual
Increase of the Decoded Speech
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ABSTRACT

The EVRC vocoder is a toll quality coder, but it shows significant degradation of the quality in weak RF enviromment.

In this paper, the speech quality degradation phenomenon of the EVRC is analyzed, and two methods are proposed as the
solution - the pitch prediction and the gradual increase. The preference tests for various RF environment are performed for
speech quality assessments and both the methods show better performance.
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Fig. 6. Pitch of the original speech encoded with EVRC,
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4.2 EAH 58 7Y

A% Ao oF Tl TSR, 2 Ale] Alold
A4 ol N B o, A4 Zde U 23
&80 Azile 4L AU9E A B4 R
At

d&He g ERR_THLD T old=) 2F Z#ldel
4 9 F, 33 =Zdde) £MEW, 1 oiREl N =Y
Zcte] {3 &Y gaing OXE AN 14N FV}
Al & ZEUY 9 AE 4 160( 8 KHz * 20
ms)ol2E, §4 24 VLS sl 34, 448 H
g £4 F, A AY ZHYRE NZAARY] @
g 24 dse g 4 99 2ol gvt

s(m=s(m) X T w @

o714, n& 0=x<160xNe] BHE 7Rl sample
index®|T}.

o HE WAz AdHe oF THYSE As) Y
S 949 duAst A8 oot BAY] BE &4



42

a7ng RIN Arle & € &Y & U9 N
xgedo] At FAE ASaia FFAEA EFo] 4
HY, o gRHE 3R] B Feolnsg YA
292 JuJch A3y B 7)Ye flow charte 23
99} T}

o =249 34 =4
CEL L EA

err_count = err_count >
ERR_THLD

err_count+ 1

Gain=n/(N * 160}
During N frame

¥

a8 9. AAA 5 7189 flow chan
Fig. 9. Flow chart of gradual increase.

FER®| 64.6%<1 E THE #A& 7]& P37 JAF
BEUE ol8¥ Pgez 77 Yangd o4 A¥E 29
10, 1ie] Bk AXA Y& A8 RPN e &7
Zag Alole) AT EFR Zges Aol &
& € F 3ok

a8 10, 712 Yo dagyd 4 0¥
Fig. 10. Speech waveform decoded by EVRC.

BESELGIE F18E F6HR1999)

ag 11, A3 BQL 043 93¢ 3 oY
Fig. 11. Speech waveform decoded by gradual increase tmethod.

. & 3

el vk FAoN ST HRLE ALY W
R 7@ WyeE fagdiiy 3 H3EE Brieigok
FER®] 2, 5, 10, 20, 30, 50%<1 2}») ©}2 sRL 7|2
WHEVRC, 1S-718), HA) <d&& AME Uy, 33
B9e A8 W, 293 93] 423 HAY B9
B0 ALgR o e Zizt e]29 dta, olF 21304t
113, oz 109)0] BUg e e A3wg Frtet
ek 71 A3 WEE 4, 7 JE A 1R B,
AE Pike ez WA

HAA BQE s o) F Edidel wAAeHY,
2 F A 3 =ZAgRE sz BUd 9 4e
ARAA ez BUAHG.

Hrloll AR 84 MEle gR) ohlEA) $ed 38R
3}, A&} ohbA7} SR 3BFE TJYP FER2 4o}
AHgslgick 29 124 Z 349 43T AY 2HE 2gY.

5 Original
++ pitch
4 Gradual
" Both (P.P + G.I)
JRR
3, A e =T
3 /* ‘*’ 1 1
+ v '
2
1
0

0 5112233445156
FER

a2 12, dss Ay Ax
Fig. 12, Result of the preference test.

F2 AN E od da9 e MR
Aol7t glont, FERO| FolxW @2 ol7} dr) RA
A% 7= A 84 V1HE 2F ARE By HR



AR &3} PAH B YL ol 4 EVRC SAMA

HAEert wken, FERO| 105X B9 IR a3,
0% 3ol HAF B4 7o) Az =rl Esict

olg 10%38=e FERE wl¢ £& oz, Angrol
vmz)el, ojx Fke] Fdhe 745 A%, H3)
d3-g 3 B4t & o AA2 0 gela, 1 ol
A A2 2t o7 YR, 30e] B
FE ARE Fole Aol 4 AR £ F2L wopl
g Fojr). FTHY Al FER 50%9 Aol Bd
293 #$AY 4 Aot

v.d &

¥ wE9AMe EVRC 483 ¥, FaAdM Yeid
EVRC &3 A3 EAd i@ 99F 243202, °ld
g H2¥e2 HA «4F 7Py A4 B J1EE
AT A3 &S o838l oF ZelYd wded
t R=YA Peon, FERO] i+ ¥ 3PN A5
oz QFf ZYe]l 2AE = FY ZAde AW
e AEE FAA B 7S o183y &%

=3 37t 3% 7 7 P 25E AR At
713 A2Erl gked, gaEe daded s BA
A Z2FW F7H6HA Edrh

2 =RdMe B3] 4 JjgeR 13 A8 45 ge
AL ony, 23 obd Ee BlAY A4F E%e AT
FE 32, P B{le AAEE & Rl 88
AA7IH AR Bolof g} ol UgEL IF A
$2eoz AT dFo|r

Z% /M- EVRCE o) 8% A% AY | AF =23
A =R 33T Al Dol AT

- U

L ZA4, 3, <IAE, o4, ©]3Y, “EVRC Impeleme-
ntation 3 A]@*, SK Telecom Technical Journal, pp. 69-79,
19973 129.

2. TIA/EIA/IS-127, Enhanced Variable Rate Codec, Speech
Service Option 3 for Wideband Spread Spectrum Digital
Systems

3. W. B. Kleijn, P. Kroon,, and D. Nahumi, “The RCELF
Speech-Coding Algorithm™, European Transactions on Teleco
mrmunications, Vol 5, Number 5. SepyOct 1993, pp.
573-582

4. R. Salami, C. Laflamme, ).-P. Adoul, and D, Massaloux, “A
Toll Quality 8§ kbps Speech «coder for Personal
Communication System(PCS)”, 1EEE Trans. On Vehicle
Technology, 1994,

5. TIAfEIA/IS-718(PN-3648), Minimum Performance Specif-
ication for the Enhanced Variable Rate Codec, Speech
Service Option 3 for Wideband Spread Spectrum Digital
Systems

43

ATl Y F (Byung Jun Min) 19623 29 2044
v e 19813 ~1985: N3dida FHAY
AAFRHF %D
| 198533~ 1987 : FEFETIeY A
R AAFEMFE
- 42b
1087~ 19939 : ATHA1eA A
3 AAZHIHFY
HhAT)
1987 ~ 1997 : T AT FRBAATFE AYATY
19973~ @A) : SK el F $YATY F497e
KRRk 24 dlolH 4, &4 <Y, WA

AZl X fl(Jac Weon Kim) 19729 12€ 2344
1990~ 19944 : #35Wprlgd Het
Aeudt @ 2
, AAZ YD
1994~ 1996 : BT 2]
2 AHTHHFY
ARy
199683~ @7 : SK Wl F AYL7L

KPRAEF: 249 HolH &5, &4 Q4



