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Unequal Error Protection Method
for Vector Quantized Signals
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Abstract

In data transmission system, some data are more sensitive to channel errors. Unequal crror protection method in-
creases transmission reliability by protecting channel error sensitive data more than other data. However, this
method cannot be directly applied to vector quantized signals which are designed by LBG algorithm that assumes
no channel distortion in the design, process. Therefore, in this paper, to apply unequal error protection to vector
quantized signals, we propose a method which systematically assigns binary indexes to code vectors. We applied
the proposed method to the transmission of vector quantized first—order Gauss—Marcov signals assuming that the
percentage of the important data is 50%
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Fig. 1. Performance (SNR vs. channel bit error probability) of
the proposed unequal error protection method which is applied
to vector quantized first-order Gauss-Marcov signals. 1 -
without unequal error protection, 1 -unequal error protection
with binary index assignment by Splitting Algorithm, I -un-
equal error protection with binary index assignment by the
proposed method. (a) codebook size=64, vector dimension=
4, p=0.9, codebook size=64, vector dimension=8, p=0 (d)
codebook size=256, vector dmension=4, p=0.



Haskd=nz] 1996W A 14d@ A1 s

o Afolt}, 1& A5H oF WAL o] ¥ Fol1, 1+
A5A o0& A8 FH L5195t Splitting Algorithmoe g o}z
A2 FE o Afoln, I At 353 o7 ¥ 7Y
& HAT 0B 4 (16)F HAINNTE 230 o}A
298] FE ¥ Aot I, I A5H 2f WAE H43t

$E 8% HH2 EFS o] A A9 3uEN = A
g %71 gltkn JIRAgleng JAd3] A5A oF WAE A
@2 %120 SNRe|] 29, 19} M vjasld Aok 25
2 97 ux] 7S Hagto 24 Splitting Algorithm 0 2 o] A
Qux YFE AN 274591 SNRS ol5€ @it 1Y 1
(b JWAFT =097 18 1(a)ses AT tdan v
A zAe 2. 39 1(2)9) AR} lusy 4BA 24
E 53 27 ¥AE #o2MN dE SNRY 0|52 AXAYW,
19 Mg vastd A A58 2F WA 7|YE HEH¢og
A de F7130 SNRY o)E5L2 dujdoz 7Ag. 9§ &
A A BE oF FEol 107 ojAdu AdAF7t 04 we
#7142l SNR] o5& 1.4dBelX|g, 447} 0.99 m= 0.
9dBolt}. o]R L MEAMT AFHKRe] VA I Splitting
Algorithmo 2 oA A FE 5 ol J=: A5H &
7 A0 ARIA A9 7| H7| gEeltt. 27 Uc)
Iy 1(a)dlA WE 9% 82 #HA Zoln Iy 1(d)= Id
1{a)olA B 377 25622 AXAQH, W FA}5loA
HE 9] ARlo] E4E, F3H9 /|7t F7F A A3 9%
& A58 2F UYAE AU A gAY FUler A¢E A
A oF UAE FogM de 71 o5 18 1(a)Y A
9} vlsaict.

V.2 8

B =RdAe e 4218 ATE Q% A5 2F WA 7
< A Ade) HELF FEL wEA] Fe AefeilA
LBG ¢uzlgog g A" We gt A5 A4
A, g 8% uet F 72 2759 453 2F 4R
£ 3te A% A HIE 2F IF A AF TS ASA R
e, o] Ad HF g JLEEE B35 W o)A
Au2g FY3E tls BSAE ol 28ant.

33

8% HHY HIES 50%E St AU VIS HE gAe)
& 1% Gauss-Marcov 139 Hfol Haq A A#AAS7)
04 o Mg B|E 2/ &Eo] 107" of4oilA Ted] HE] YA}
9] 27)30) o) &5 = Splitting Algorithm© & o] el A B}
¢ Axrt 1.4dB9] #7159l SNR o]5-2d4th. 27139l SNR
o|5L BATI} & W} &S HLd Bt I}

2 =foAMe AR IgE dy st 149 Gauss-
Marcov Az olT A48k o AR 7Pg& Joje) HE %z}
3 A3 H8E 4 Yot =& A AT 52 JAgssE
73 e o] AWAE B AL A HE 2F g
FUNEE A HE 0F 8] WIAT AFA o)A Adgx
e & GaU) le AHol stk

FogEs

[1] Y. Wang and Q. Zhu, “Signal loss recovery in DCT-based
image and video codecs”, SPIE Proc. Visual Communica-
tions, Boston, Massachusetts, Nov. 1991.

[2] N. Farvardin and V. Vaishampayan, “On the performance
and complexity of Channel-optimized vector quantizers,”
IEEE Trans. Infornm. Theory, vol. IT-37, no. 1, pp.155-
160, Jan. 1991.

[3] N. Farvardin, “A study of vector quantization for noisy
channels,” IEEE Trans. Inform. Theory, vol. IT-36, no. 4,
pp. 799-809, July 1990.

[4] K. zeger and A. Gersho, “Pseudo-gray coding,” IEEE
Trans. Commun, vol. COM-38, no. 12, 2147-2158, Dec.
1990.

{5] A. Shiozaki, “Unequal error protection of PCM signals by
self-orthogonal convolutional codes,” IEEE Trans.
Commun., vol. COM-37, no. 3, pp. 289-290, March 1989.

[6] Y. Linde, A. Buzo, and R. M. Gray, “An algorithm for
vector quantizer dsign,” IEEE Trans. Commun., vol. COM
-28, pp.84-95, Jan. 1980.



34 TRE 9 D ¥H A8 AEE AT A5H 2F WA 7Y

YSIPN AN/ |

Fh

19354 54 394

19583 3¢9 A-gdidta Axets &

1960 99 Mgdistn digte AT £(HAD

19721 74 24U digy FAL IS

1988 1€ ~ 19883 12€ oi@ o &AAF8y A
1989 14 ~ @A IEEE Fellow

19918 69 ~ &Al, Aggn FotoBATEATA 2%
19959 79 ~ ¥4 =) dPd F2HY

19969 108 ~3A Mgugtn 23s a5




