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Equal-Average Equa-Variance Nearest Neighbor Search Algorithm
Based on Hadamard Trandorm
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( Department d Automatic Test and Contrdl , Harbin Ingtitute  Technology , Harbin,, Heilongjiang 150001, China)

Abgtract: A fag VQ encoding agorithm, Hadamard trandorm (HT) based equd-average equa-variance neares neighbor
codenord search agorithm (HTEENNS) ,is presented. Before the search process,al codenords in the codebook are Hadamerd-trans:
formed and sorted in the ascending order of their firg eements. During the search process we firdly perform the HT on the input vec
tor and cdculate its variance ,and initidize the current closest codenord of the input vector to be the codenord whose Hardamard
trangormed firg dement is neares to the input vector’ s,and secondy two dficient eiminaion criteria are used to find the neares
oodenord to the input vector usng the up-down search mechaniam near the initia bes-metch codenord. Bxperimenta resuits denon-
drate that the peformance of the proposed dgorithm is much better than that of the ENNS, EENNS,and Hadamard trangorm based
FDS dgorithms.
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1
N =1024 N =512
k=16 x16 k=8x8 k=16x16 k=8x8
FS 31.505 31.505 15. 693 15.833
FDS 4.025 3.856 2.574 2.323
DTA 3.425 3.315 2.223 1.973
NOS 1.32 1.612 1.081 0.971
ENNS 1.282 0.931 1.021 0.641
EENNS 1.222 0.791 1.011 0.581
HTFDS 1.001 0.841 0.881 0.631
HTEENNS| 0.931 0.701 0.811 0.551
2
N =1024 N =512
k=16 x16 k=8x8 k=16x16 k=8x8
FS 1024 1024 512 512
FDS 112. 249 99. 620 71.389 60.579
DTA 102. 328 69.014 65.217 62.618
NOS 74.191 81.115 61.284 49.886
ENNS 34.755 24.026 27.702 16. 581
EENNS 29.023 17. 639 23.939 12,958
HTFDS 18.217 15. 229 15. 351 10.788
HTEENNS | 16.907 12,297 14.821 9.395
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