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An Improved Fast Search Method of Initial Matching Codeword
for AEI Algorithm

LI Dong-ping, PAN Zhi-bin, QIAO Rui-ping, QIAO Yang, CAI Cheng
(School of Electronic and Information Engineering, Xi’ an Jiaotong University, Xi’ an 710049 )

Abstract  Vector quantization (VQ) is an efficient approach of lossy data compression. The performance of the fast
codeword search algorithm in VQ determines its encoding time. Absolute error inequality ( AET) algorithm is a standard fast
codeword search algorithm, in which the initial matching codeword search is based on Minimax method. However, the
computation cost that is required at this step in AEI algorithm is too much. Aimed at solving this problem, we propose an
improved method for searching the initial matching codeword that is named as Partial Minimax Method. The proposed
method guarantees the found initial matching codeword is the same as the standard AEI method and the PSNR performance
of AEI method has no degradation. Because it can significantly reduce the computational cost for searching the initial
matching codeword, the proposed method can speed up the standard AEI method effectively.
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Tab.1 The comparison of the computational cost for searching the initial matching codeword and
the total computational cost in the classical AEI algorithm
AR IRV FCAD 7 A T B (A) AEL 53 1 ST (B) B4 (% ) (A/B)
e i Mo IR HeA i e
Lena 4127 8 191 4 958. 60 8 990. 12 83.23 91.11
Splash 4127 8 191 4 963.72 8 995.32 83. 14 91. 06
Baboon 4127 8 191 6 074. 24 9 998. 33 67.94 81.92
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Fig. 1  The flow chart of the proposed algorithm
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Tab.2 The comparison of the computational cost for searching the initial matching codeword

in the Minimax algorithm and Partial Minimax algorithm

Minimax( A) Partial Minimax(B) Bl (% ) (B/A)
EEES
ik Mo pIF7S HeA ik (B
Lena 4127 8 191 494. 46 1 018.74 11.98 12. 44
Splash 4127 8 191 470. 47 967. 47 11.40 11. 81
Baboon 4127 8 191 715.79 1 460. 35 17. 34 17.83
®3 R AEIEES5Wite AEL 500 2R R E UK PSNR ER LR
Tab.3 The comparison of the overall encoding time and the PSNR in the classical
AEI algorithm and improved AEI algorithm
AR N 256 WA KER 512 B EH 1024
Il 1% RS g; g 5 g; MW PSNR g; g . g; BHT PSNR ;Jé :jﬁ g; BHT PSNR
R . % B . 1 B N
i (ms ) 1] (ms ) (dB) i (ms ) M [] (ms ) (dB) 5F ] (ms ) I} 5] ( ms ) (dB)
JRRE B (A) 672 813 32.46 1328 1 641 33.62 2 641 3156 34.59
Lena e (B) 94 359 32.46 172 688 33.62 304 1234 34.59
A (% ) (B/A) 13. 99 44.16 12.95 41.93 11.51 39. 10
JEIR S (A) 672 828 29.42 1328 1 656 30. 10 2 641 3250 30. 64
Splash Pk (B) 93 359 29.42 157 703 30. 10 296 1328 30. 64
B (% ) (B/A) 13. 84 43.36 11. 82 42.45 11.21 40. 86
JRREE B (A) 672 953 23. 80 1328 1 828 24.25 2 641 3578 24.50
Baboon MR (B) 172 672 23.80 280 1234 24.25 451 2 381 24.50
A (% ) (B/A) 25. 60 70. 51 21.08 67.51 17.08 66.55
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