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Abstract The problem of fast search for raman spectrum has attracted much attention recently. By far the most simple
and widely used method is to calculate and compare the Euclidean distance between the given spectrum and the spectra
in a database. But it is non-trivial problem because of the inherent high dimensionality of the data. One of the most serious
problems is the high computational complexity of searching for the closet codeword. To overcome this problem, The fast
codeword search algorithm based on the mean pyramids of codewords is currently used in image coding applications. In
this paper, we present three new methods for the fast algorithm to search for the closet codeword. the proposed algorithm
uses two significant features of a vector, mean values and variance, to reject many unlikely codewords and save a great
deal of computation time. The Experiment results show about 42.8-55.2% performance improvement for the 1DMPS+PDS.
The results obtained confirm the effectiveness of the proposed algorithm.

Key Words : Fast Search Algorithms, Mean and Variance Features, MPS(Mean Pyramids Search), PDS(Partial
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1. M2 71719] Abgo] AA FoluhaL ek wheby A3Ed o
SJEZ HlolEjmo] 0] Qei7l s Ee}e) H]iLsje] 4|
Bdel Belaetd 54 245 8 Bkt B wa & Qe wd A4 o) gisk 2 7E AXT 9

o] =EZ 20139 % AU Ao r dmdrATe] AAE ol FPE 7|2 AT A Y (No.2013K2A24A)
*Correspondlng Author : Sung-June Baek(Chonnam National Univ.)

Tel: +82-62-530-1795 email: tozero@chonnam.ac.kr

Received March 04, 2015 Revised (1st April 30, 2015, 2nd May 6, 2015)

Accepted May 7, 2015 Published May 31, 2015

3378



ich
1
[>
18
ul
ot
kt
A
o
=
e
K
i)
il

o AR Fha ekl 9 ALeE e e ol
A A} golglo) sueet Abole] f2el
2% ARks}aL vlasks W otk shAut vlaslo]
dolgulo] s 2fEete] /|57t Wold s 2eEy
Aol ge A Azre] Wasith ol @ FARE T
Bal7] 915 we 44 Pso] We el RofolA

A1,

‘ﬂxi 03?/]‘: A2 AXFS 53 Full Search WH S
<3} 21,2] 315?45 A g A1)
N} A S
F/]E 1?4«1 A grol
W A shfel ZERE g, E B Bl

d*(z.y;) = min, d2(x,yj) 1
o7l ZEY= YT Y :(yil,yﬂ"“?yi}()% ojvlsiL
Py YEAE 29} ZERE y, Aole] Rl

Azlel A7 oz v A)s 2k
k
d2($7yj) = E (xn _yjn)2 (2)

n=1
A FEeE= AR Ay
W2 EdE s 7MY TPk ZEEE 3] 9

AE APk oldd AA FM(Full
Search) HW & FE5 =771 Nojwl KA & wE
of thal Nx K el FA4, Nx (2K—1) w9 glilz}
N—1 We] vl Aite] Fasit) =8 A7) N glol
A Aol WopAle EAI7F ARt =8 A
A AAE 5] g B 1 dugFEo| Al
ST 3-8]. &l gt A elli= PDS(Partial Distortion Search
or Elimination), MPS(Mean Pyramids Structure or

1 ol 43 LY A

1=

E)

EAstS

o ™

Search) ¢targ]EE0] Itk PDS YaE]Ee fFe=
Ao Ao FA Fo] /M ke ZEHE TR
At A28 A AN TRl ARFS Fole
BHoIT3,4]. MPS daEl e e e 74 =9
= Atole] AE 741 Ae] Aol WA hdd HAES

el Aoms

& A4 NES Avu 2 ~vEY dolEd s
Hg7bs e dobuad Sk 9, WE A Lok

glolele] 257k L, ums o] Ho]

3379

n)
o
2

[m to
g
rlr

S
>
ol

=
o

to 2
[
o8 T

E)
ol
-

& wE THE U 2, 24
% Bkl 99 4852

o =
)
o2
)

=
o
s}
lo,
i/ O

2
2
ol
(o

=

[T
Ho
fl

4B

o
=

o I ol x 2

o
i
o
=)
N
=
o
t
(9.}
i)
=
2
)
i R

2.1 PDS(Partial Distortion Search)
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Fig. 1. Mean and Variance of the Reference Data
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Method Multiplication | Addition Total
Full Search 46,480,500 92,946,915 139,427,415
Full Search+PDS 8,684,33¢ 17,354,587 26,038,923
1DMPS 3,582,504 50,501,333 54,083,837
1IDMPS+PDS 1,182,955 10,807,611 11,990,566
IDMPS with Sorted
Variance 900,648 5,963,185 6,863,833
+PDS
il;]I;/ISPS Sort 727,726 5,440,205 6,167,931
IDMPS Sort with
Sorted Variance 853,773 4,520,642 5,374,415
+PDS

HAES Fase] HAES FasA B8 8@ ms
JEg  Asisel  ANFE  Fel: ol
1

IDMPS+PDS W& f2¢= 7ge] Awel +4 4



Sjut AsEy B4 P4 YIS
o] 714 7S IEYE Vector  Quantization Using Mean Pyramids of

Bl Agut au A A

& = Wgelth

2= = o|H & dlo]ElHo] 28] &
27 2 Ege} nlauate] e £ e AR &

Al 1l 0 2 |DMPS Sort+PDS, 1DMPS with Sorted
Variance+PDS, 1DMPS Sort with Sorted Variance+PDS
S ARkt o] HEL WH F o] F83 54
o= it BAE AREStaL A5 v)=e] Hjoll A F
i%k *1i ‘H‘“/‘Z}-r H3k 5 pDS W& A9k

% o
ﬂllﬂl

& g e Aol )
AL Aok kel Ze] 4 ae] AP Sl
soich

References

[1] LINDE, Y., BUZO, A.and GRQY, R.M, "An algorithm
for vector quantizer design", IEEE Trans., pp. 84-95,
1980.
DOI: http://dx.doi.org/10.1109/TCOM.1980.1094577
GRAY, R.M, "Vector quantization", Proc. of 2nd IEEE
ASSP Mag, pp. 4-29, 1984.
DOI: http://dx.doi.org/10.1109/MASSP.1984.1162229
BEI, C.D, GRAY, RM, "An improvement of the
minimum distortion encoding algorithm for  vector
quantization", IEEE Trans., pp. 1132-1133, 1985.
DOI: http://dx.doi.org/10.1109/TCOM.1985.1096214
HSIEH, C.H, LU,P,C, CHANG,J,C, "Fast codebook
generation algorithms for vector quantization of images",
Pattern Recognition Lett, pp. 605-609, 1991.
DOI: http://dx.doi.org/10.1016/0167-8655(91)90014-D
ORCHARD, M. D, "A fast nearest-neighbour search
algorithm", IEEE ICASSP, pp. 2297-2300, 1991.
DOI: http://dx.doi.org/10.1109/ICASSP.1991.150755
[6] GUAN, L, KAMEL, M, "Equal-average hyper-plane
partitioning method for vector quantization of image
data", Pattern Recognition Lett, pp. 693-699, 1992.
DOI: http://dx.doi.org/10.1016/0167-8655(92)90098-K
Lee, C.H, Chen, L,H, "Fast closet code word search
IEEE Porc., pp.

[2

—

3

—

[4

[}

[5

—

[7

—

algorithm for vector quantization",
143-148, 1994.
DOI: http://dx.doi.org/10.1049/ip-vis: 19941140

[8] Lee, C.H, Chen, LH, "A Fast Search Algorithm for

3383

Codewords", IEEE Trans., pp. 1697-1702, 1995.
DOI: http://dx.doi.org/10.1109/26.380218

L H(Dae-Young Ko) (=33
©1999d 29 : Aot WAt

T} (J ULA]-)
02002 29 : Aot At

I (FEAAD
02014 39 ~ &A :
(A1)

At

<l']»)\1 A=] o]:>
A" AlzAe, Jdu)= A|2E

HH M Z5(Sung-June Baek) [(H2H]

01989y 29 : AEidtul HA}-Ee)

I(FEAh

01992 29 : Agdjgtal 38t
FHF AR}

01999 29 : Agdjgtal a8t
FH(F- A}y

0200251 3¢ ~ @A : Ao
AAbgety W

g, S, +49d gAY AeAg

Ht = TH(Jun-Kyu Park) [(H)

020094 2¢ : dgdigtul AAHF
E{ (38

020094 3¢¥ ~ @A : A
AR S A A F A

<Bop
ERERESERE ERE



F=Ae71E8 8] =2 A A6l AsE, 2015

M & B(Yu-Gyeong Seo) ESE]

02014 29 : Adoigw AAF
B (3 A

020149 3¢¥Y ~ &HA : ddoiga
ARSI (A AL A)

<qhlFop>
EEERECEREEDE

M & L(Sung-1I Seo) [gald]

019009 2¢ : AANTgw HAx}E-st
7} (33D

01992 29 : Aguigw Hx}Est
I (FEAAD

02014 2¢ : Fgw AT
(3 kAl

020141 ~ AA] : T

= PN
8w

=
i)
El
2
N

<#Eok

UAE SN2, gAE AsAe]

3384



