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ABSTRACT

[S-127 EVRC (Enhanced Variable Rate Codec) has been adopted as a standard coder for the CDMA digital
cellular system, and known to provide good call quality at 8 kbps. In this thesis, the performance of EVRC is
evaluated for the transmission errors and the channel conditions.

Severe distortions in the reconstructed speech are often caused by the errors in the transmission channel. To
assess the sensitivity of EVRC to the channel errors, the output bitstream is artificially perturbed and the quality
is measured using objective methods such as SNR, segSNR, and BSD. The quality of the reconstructed speech is
also tested with FER (Frame Erasure Rate) and the correlation with the subjective evaluation is investigated.
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(b) segSNR.
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(c) BSD.
a7l 2. wlEd oE ke

a9 12 A7 A e A vE dd
d§F SNR, segSNR, BSD2| &4 ZH3E RelFZy
9tk 941 SNR3} segSNRE& 243 ZA)E 4bH
B, o#el] 7Rt wlRt Hellele 34 Zok
o}Bo]r 1 thgo g LPC Heire], A4 A=
B oalal, A 3= o5, w4 3ok A &
o2 dzd ulzslgirt. SNR¥} segSNRe] 2|9}
sjakel Aoldl wizkElr] wiEel] a4 I=E olE
o] ozl w8l 71 wlzkshAl vielgeh oleldt |l
75 24 Afe AAE e F9EH A% A
27t slek T fAl9 2o AREAE JHe
ZAez 4wz BSD &4 AAREF HeErk SNR
2] Zzje} o] BSD 34 Awi|Ae LPC vzt
wlEl7} olelel 7 wizgt AoR el ol=
LPC sizhlels} Ad ellefel] 3 &AdE &9
=3 A7}l A7 dielc)t I thelR A3 =2
=8 QA 74 FEE o]F, AE I&H oF, 1L
A Fed dape] SAR el wzsisick

EVRCol|4& LPC A& LSP dejnlelz wig
gl kAlElelel Baalcle] A4} A ALE
A Agelle 4 Y Be ZoBg A 77
6, 6, 9, 7 H]EE YFsle] LSP Hejr|el= A
3R3lck BSD &4 Al &5 URe] 4 7Y

70

#e| Feio s v|=4] MSBErHs LSBeiA
ol wztele] ¥ Fulg Y LSPuct G-
Fup el LSPr} ol o wzksle A48
odgich =2 Hejulele LSBRUl: MSBejA b
Atk eHrt 8Ald] o E J3e Foh A 2=
B qlxje}l B4 F=E olfx LSBRUl= MSBY}
dlgel] v WAd Aew AT oj9} T &
A ZA3zle oukql CELP ¥53)7)d] wigted &
A3 7129 A7 A7 fApsit.

4.2 FEROll chigt EVRC2 #/22= 33 3ot

=He o8] HE 25L "oy H$EEL AR
stz =AY oHE A=) 3l AR 73 A
BE AFech =eQ) ol@ls AlA) Apd Aol
Wae oz vehlez tag A Ade
tlell Abeflol] gt 2] AlEE #)8) GEC(Gilbert
Elliott Channel) =92 AR&3}¢lck

o OB, R YR

. 3
E ]
ey (Tt

gl 2. Gilbert Elliott Channel Model (GEC).

g% 2% GEC 29E, G(Good)e} B(Bad or
Burst) Abel® A3 24 Alejoll gk He] &g
(transition probability)z} 3|7} & (remaining
probability) % 4 7} dejrelz P SE
P e Gl Ale] BES] Ho| %oy, #E
Q= Akl Belld Ae) Q2] Heo) Hgelrh = 2}
Aefell4] vE oas) sl BB 7 Pest
Pgeltk AA BERE 4] (6)3} 2t}

BER=-7E= Pyt 9P ©

-7
AN y=1-(P+Q olF W= oii=ie] 4eA
Golo} yxl& MAE AdE deigch £ A
Ae WaE Ad el A 2o A
y=0.95 AH-slgick
F04 ¢4 WHE $9) B sAk 22 1 el

www.dbpia.co.kr



=¥ /15-127 Enhanced Variable Rate Codec®| 4% 97}

s oF 3 X Zo]9] $A438 =335 %, modified-
IRS(Intermediate Response System)'* 7138 ARg-
sl A3 djY gelge vk = 2 AL 26
dBovZ <uix] AHak3lE § F EVRC R3Fr|=z
pasale v dgle ANERE: MR Nl
R ¢oiM 443 GEC Rdg AHg3le] FER
& AR F oA B33ttt FERS HAE
T AR, 4 %olA 53 %Aleld] F-EA|Frh ACR
o 10 By HrRp| osled sioAe ARgsle
MOSE Hrlsiyrh

I

. |
= r=0.893 N =088 3

E

. _k\ sm0 5672 s .y =0.179
- " - -
I R =S
=
: :

o] 284 L -4
= i
e Tee e
Yo, *
(a)
'
]
!
R r=0.886 P r-%.89
3m0.408 = s=0.38
rﬂ L -1 -]
09\2 s & S
il = =
a = éé
"ﬂ l- -]
|
G)]

a2 3, AR W7} Hxe) MOSele] ATA.
@ 94 2L ©b) @4 #HAh

FER<l| gt 33 %7} Zale} MOSee] Al
BAE 28 3¢ vehlisich 23 3 (@ 94 3
Ze] ZA$olz I3 3 by B4 IR Agelch
Zt a3ellA ‘o' AA] HrlEl BSDY FERs}
MOSsgtelx Ax1E: A (4ol 73 MOS <& 3§
Foltk MOS «l& o] A5g vehls A3
T ‘0’| A g 2 gg Mk
MOS$} ¥ ARBIAIE Z BSD A-$-AH
FERE MOS$} & A 7L 988 <&
4 Slth FER AMEE -S40 ARdgle] A"
A2 Alxge] A Ad Aol wel Asjxz
2 BSDohe 2e] fUE MOS <l&gle Ass
7Wlet. oEla B33l 3 ARA] fon pAd
o] A4 dmeld Apd Alelel we} FERe] wig]
ZAA=E a2 BSDe} o] Hisl w] Fe Fa)=]
= e AW Axo wls] Azpdo|rt. FERS ¢

Ad Ag Axde] oot Ad AeellA T
A AL d3sed AE 5 Sle 2 el
33 Al B2t Hxet & 4 glek

V.3 &

£ =Eedlre W 4] Jeke] CDMA Ttjxdg
AgHEL 4 &gl QCELP(Qualcomm
CELP)Y] 34& /NA717] #isiA A1gA A9=
EVRC #337]e] Ad o2d g A5 ke
T3t

4 W7l AFE viEeE Ad ez 9%
EVRC 45 %7 + 7F &34 88k
FE3 ASE AdE B ASY o DA
A deis e oel 399 84 45
el wAAse AFY Axrl oaZch dopt Ad
7l oy AR HE de)E BElR] Fale
A% zHgE AAEHA €el o] =z we
vlejol] o3 olle] wliteg sRAshe Aol A o
29 Qg AdpHon Fol= whelvh Ad o
el it =iRle &4 Ax), YubE]l CELP %-&
3709} R A dglck 543 Ase) $3 A
37} A% slEEleje LPC HeElvle], 8 225
Az}, 3A Zed Al HE ZeF olF, A =
=8 oj5e] o SAHgY ol FHAH £
3} AFAAPL £ BSDE 34 e}l dx|jich
¥ tiofdt FER #7394 FHARA £ 7l
3ty Af 1 Wt H=e S Al
9] ARPAE 2T A, A= $%9E 3ET
BSDe} 541 A'd9 =& vehlies FERe] F%
A &4 Hr} Axql MOSe & A 4
ehiiglch. BSDeoh= &¥| AMEE $40] ohdet
T804 Ade] Aol wie} AsiAle FER
<+ 794 $2E A AHY T Qe A9
+3 W7} Y=2 Hgsich

AA X" olF A Alxdod A B =
el AlE FER¥ERF opje} ¢)f Azl 4
A== PSTN=} vk A|A7)(echo canceller) 59
o] 7R a9 fAde] glend tAY ol A
3 #AelMe B} ¢ $3 Hrf |47t 9
fslck

goEs
[1] 1S-127 Enhanced Variable Rate Codec, Speech

n

www.dbpia.co.kr



54188 =74 '01-1 Vol26 No.1B

[2]

[3]

[4]

5]

(6]

(7]

(8]

72

Service Option 3 for Wideband Spread
Spectrarn  Digital Systems, Official Ballot
Version, April 19, 1996,

W. B. Kleijn, P. Kroon, and D. Nahumi, “The
RCELP Speech-Coding Algorithm,” European
Transactions on Telecomm., Vol 5, Number 5.
Sept/Oct 1994, pp. 573-582.

ITU-T Rec. P.BOO, “Method for subjective
determination of transmission quality,” Geneva,
Switzerland, May 1996.

ITU-T Rec. P.830, “Subjective Performance
Assessment of Telephone-band and wideband
Digital Codecs,” 1996.

Sadaoki Furui and M. Mohan Sondhi, Advance
in Speech Signal Processing, Dekker.

Shihua Wang, et al, “An Objective Measures
for Predicting Subjective Quality of Speech,”
IEEE J. Select. Areas Commun., vol 10, No5,
pp 819-829, June 1992.

N.R. Draper, H. Smith, Applied Regression
Analysis, John Wiley & Sons, New York,
1981.

R. V. Cox, W. B. Kleijn, and P. Kroon,
“Robust CELP Coders for Noisy Backgrounds
and Noisy Channels,” IEEE Proc. Int. Conf
Acoust. Speech and Signal Proc., 1989, pp.
739-742.

H A I(Sung-Kyo Jung)
19973

#3]4d
24 : AR
AxgE £4
19999 2% : JAEw ey
AAFgeat AL
19995 394 ~dA) : AR e
ekl AR
WAty
<FHA] o LAASAE], AL T, VoIP
g} A 2(Sang-Wook Park) Bk D]
1996+ 24 : AMefsls AApgska &4
1998+ 24 : dAlefstsE ekl Azlgefal Ak
19981 3 ~&A} - AAchEtE o A7) AR
&t Atk
Z £ £(Yong-Soo Choi) A3
1993'd 24 : AR PR FY
1995 24 : dAeRslE Axlg st A}
1999'd 64 : A 7|33} WAt
1999'd 9 ~&l) 1 LG ARFA

£ [} 3{(Dae-Hee Youn) A=Y
EAlEs =EA) A4, ATAE A=

www.dbpia.co.kr



