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Fast codeword search algorithm based on
adaptive subvector patitions

Wu Xinpeng,Pan Zhibin,Li Da
School of Electronic and Information Engineering ,Xi’ an Jiaotong University ,Xi’ an 710049 , China

Abstract : In the encoding process of vector quantization (VQ) , a great deal of distance computations between vectors are
needed, which is computationally expensive and prevents its practical applications. In order to speed up the VQ encoding
process, lots of fast codeword search algorithms based on 1-D characteristics have been proposed for reducing the codeword
search space. This paper aims at improving the method using inequality proposed by Mu et al by using more effective
method based on 1-D characteristics and adaptive subvector povrtitions. The experimental results show that our proposed

scheme can reduce the extra memory requirment from N(N = 1)/2 to 13N , meanwhile reducing the codeword search space

by 33. 88% ~50.94% and reducing the encoding time by 10. 82% ~27. 16% .

Key words: vector quantization; fast codeword search; 1-D characteristics; adaptive subvector patition
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Fig.3  Sequence of codeword search

in an up-and-down way
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q =k-10,0150d,(x,y,) <d,, , KPEFy, 1Y
T BN R VALY y, 4, R I R 2 A 7 5
Y&y, dyed, (x,y0) o

,FIWrE(6)

—

3 LWHER

AR SCRAE R B ZIGAE Intel core2 431 3 GHz,
WAFE2 G A ATHEAL Bk 7. SR 512 x 512 (1)
Lena FGAE IR, K 4E5Ch 4 x4, FH] LBG
TR PR S A5, 85 A5 K/ 53 D 128,256 512 Al
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Lena Pebpers Airplane Splash Baoon Bridge
K4 Scgs i Y 6 iEE 5
Fig.4  Six test images

ARSCHY PSR R BIE M SCHR L 1S T RYSIEAR I 0, Sk FL R 2 i) 418 7 01 530 A% 4 ) o 8 ) 4% 7
ARG (full-search-equivalent) {), NI EATH R RS WU, R WA 0B % AT LA
A FH[F Y PSNR ( peak signal to noise ratio) . &1 45 ARSCHIEBCHR[ 15 ] AR R 2 0] a] LU
T ARFE SE R A5 T (9 PSNR R, [RII 25 1 T AKSC  33.88% ~ 50. 94% , 7E 4 i I ] F 45 10. 82% ~
LS SCER [ 1S ] RE 1 R 2 8] F g 65 I ] B 1L 27, 16% BYI8D

x1 FHEIGANRERRTEFIGED R B LS

Table 1 Comparison of search space and encoding time for each input vector on average

Rz W) Gty il /ms
[EEPNN F 1% PSNR I/ N/ % /N %
SCHRTLIS 1Bk RSOk SCHRTIS 1Bk AUk
Lena 31.529 3.47 2.06 40.63 15.78 12.03 23.76
Peppers 29.139 3.60 2.02 43.89 16.09 11.72 27.16
Airplane 28.960 3.99 2.22 44.36 16.09 11.88 26.17
128 Splash 28.354 2.98 1.75 41.28 14.53 10. 62 26.91
Baboon 23.401 16.23 8.17 49. 66 37.19 28.59 23.12
Bridge 23.600 12.76 6.26 50.94 30.94 23.59 23.76
Lena 32.457 5.58 3.44 38.35 20.62 16.88 18.14
Peppers 30.063 5.87 3.33 43.27 21.09 16.56 21.48
Airplane 29.540 6.48 3.65 43.67 21.56 17.03 21.01
256 Splash 29.424 4.52 2.71 40.04 17.97 14.06 21.76
Baboon 23.797 28.88 14.91 48.37 59.53 48.29 18.88
Bridge 24.128 21.82 11.01 49.54 47.19 37.81 19.88
Lena 33.619 8.76 5.55 36.64 27.81 24.53 11.79
Peppers 30.580 10.28 5.85 43.09 30.15 25.16 16.55
Airplane 29.944 11.02 6.33 42.56 31.09 25.94 16.56
S Splash 30.096 7.86 4.77 39.31 25.32 21.25 16.07
Baboon 24.251 51.71 27.21 47.38 98.75 82.66 16.29
Bridge 24.522 40.71 21.04 48.32 79.22 66.56 15.98
Lena 34.592 13.90 9.19 33.88 39.38 35.12 10.82
Peppers 30.964 18.22 10.36 43.14 46.09 40.31 12.54
Airplane 30.512 18.76 10.77 42.59 47.34 41.72 11.87
{7 Splash 30. 637 14.21 8.18 42.43 37.97 33.29 12.33
Baboon 24.504 88.46 46.73 47.17 167.18 140. 63 15.88

Bridge 24.824 71.35 37.46 47.50 133.90 114.06 14.82
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TR AR T R R R A A S N R R
E’Jﬁ/ﬂiﬂﬂlﬁTiﬁﬁt[lﬂtPﬁFHE’J AR, A5 AL
PRA SR Tt B IMEREZS M N(N - 1) /2 FEAIR
BT 13N, IR E5RE , A SCRE W s
THE R O, AR E N T 33, 88% ~
50. 94% , ZA ARl T 10, 82% ~ 27.16% .
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