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ABSTRACT

Vector quantization with two-channel conjugate codebook has been researched as an efficient
coding technique that can reduce the computational complexity and codebook storage. This paper
proposes FSVQ using two-channel conjugate codebook in order to reduce the number of state cod-
ebooks. Input vector in the two-channel conjugate FSVQ is coded with state codebook of a seperat-
ed state according to each codebook. In addition, LOT is adopted to obtain a high coding gain and
to reduce blocking effect which appears in the block coding. As a rusult, although FSVQ can
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achieve higher data compression ratio than general vector quantization, it has a disadvantage of

having a very large number of state codebooks., However FSVQ with two-channe! conjugate cod-

ebooks can employ a significantly reduced number of state codebooks, even though it has s small
loss in the PSNR compared with the conventional FSVQ using one codebook. Moreover FSVQ in
the LOT comain can reduce blocking effect and high coding gain compared with FSVQ in the spat-

1al domain.
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Table 1. PSNR of reconstructed image by conven

tional VQ with two-channel conjugate

codebook
Rate 0.375 bits /pel | 0.5 bits /pel 0.625 bits /pel
codebook 64* 256% 1024

size A=8 B=8ikh)x | A=16B=16(2ch;& | A=32B=32ch.)s

vQ 31.3(dB) | 33.2(dB]) | 34.4(dB)
VQ(2ch) | 31.2(dB) | 32.9(dB] | 34.3([dB)
LOT/VQ | 32.1(dB] | 33.9(dB) | 35.1 [dB])
LOT/VQUkch) | 31.7 [dB) | 33.3 (dB) | 34.8 [dB)

* —size of conventional codebook

# —size of twochannel conjugate codebook A and B

B 18 A9y #3399 2 LOT 9499 #Agl
o] 1-zd #le] =psl7l 2-ad Aj e Fatstol
& ZErh ok 0.1-0.6 [dB)¥th o+ el =
Boll 7] %% 7401 Fo mEs At 72 AR

Y FHHo| A wfFel vehbe @l
LOT?] B 53l o]s B4 o g 9lala] 3t ool A
Bl LOTE Aol A= -4 e o @ 2-Ad
A HWe ¥zt RE 2F0.5-0.7 (dB]EA et
c}.

2= 399 2 LOT godolM e m=s
off 7123k Uwhal 1-Ad FSVQ} 7o =k
off 712& 2-2'd A FSVQeIA] 7 Jif*”‘ 9l Az
717} 649} AS§ole Adul-FrEe] ;v 160,
#H - A7|7) 256 W 10249 B oﬂl—— ) -
R B9 A7)+ 640th 18laL 2-1}1%3 FSVQOM
T fH-moge] #2771 8% Aol T - &

ol A7)e 40, F F-ZrHe| 2V]|7 16 2
3291 4ol F HEl-ZEEo A7) goluh

T 28 A¥HEY 3L 99 ])“]'\:I‘XHLQ FSVQrt

2-2d A3 FSVQel 218 ZHrcl oF 2.3-2.6 [dB)
=k LOT 99l e 1-41d FSVQrE 2-ad 2%
FSVQol 93k ZArct ¢ 1.1-2.1 (dBlE ol&igh
gL d7he] Z=Bo) 7123 Ho] F ms 4
Sl 71238 AR Ig A HA o & FARGE 2w
HEZ 74" Jel-225& A7) gjiolrt 1

778

o

H2 712 FSVQe 2a0d Af 225§ 2= FSVQO

ol g A4 o ge] PSNR
Table 2. PSNR of reconstructed image by conven-
tional FSVQ and FSVQ with twochannel con

jugate codebook

Rate 0.25 bits /pel | 0.375bits /pel | 0.375 bits /pel
super 64* 256% 1024 *
codebook size | A=8 B=8{kh)s | A=16B=162chj# | A=32B-3i2ch s
state 16* 64% 64 %
codebook size | A=4,B=4{kh!s | A=8 B=8kh)# | A=8B=82chis

FSVQ 30.9(dB) | 32.7(dB] | 33.4(dB)
FSVQi2ch) | 28.3(dB) | 29.8(dB] | 32.1(dB)
LOT/FSVQ | 31.7 (dB) | 33.7 (dB) | 33.8(dB]
LOT/FSVQich2i| 30.6 [dB] | 31.6[dB) | 32.3(dB]

* —gize of conventional codebook

# — size of twochannel conjugate codebook A and B
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Table 3. Number of state codebooks

codebook size 64 256 1024
codebook | No. of state codebook | 4096 65536 | 1048576
twochamnel | code hook size  |A=8,B=8 A=16B=15}A=3,B=3

conjugate
codebook | No. of state codebook 128 512 2048
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