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Pivot Selection in Dimension Reduction Projection
Simple-Map with Quantization

NGUYEN THI BicH HAUY® TAKESHI SHINOHARA!

Abstract: Similarity search of multi-dimensional data, such as images and music, is a method to retrieve
by using a spatial index structure, such as method R-tree and method M-tree. To avoid the curse of di-
mensionality, we project feature data into low-dimensional space. We use a dimension reduction projection
named Simple-Map(S-Map for short). S-Map projects objects by using the actual distances between pivots
and objects as the coordinate values. Projective distance is shorter than actual distance by all means. The
pivots of S-Map greatly influence the shrinkage of the distance, so how to choose pivots becomes important.
We use the quantization method to search the pivots of S-Map. It is a method to quantize the coordinate
values of objects to the maximum or the minimum of the space according if the value is larger than the
threshold. In this paper, we use the fundamental statistics of data to improve the quantization method.
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2.1 EPRER

AR L T — X MOIEEME (i) 2HwT, B
MREEMT 2T —X2MO T 2L THD. ELMED
F— R RX—=2Z (DB) DMK LT LM eRE U = R”
9B, 22T, RIFEHER, n 3T — X DR
THd. FED2HOATY 7 MEOIEELE DL %
RO EEHMERER R d: U xU - RT &L, D=(S,d) %
BT 5. AmXTH D EMMRETIE, FHEEREE 4 1XBE
BEDRBTHDIRDEMEZNT-THDLT 5.
(1)d(X,Y) >0 (FEAalE)

(2) d(X,Y) =d(Y,X) (k)

(3)d(X,Y) <d(X,Z)+d(Z,Y) (ZAREN)
(4)d(X,Y)=0& X =Y (A1)
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ZfNEOT L TY X L
pl1], pl2],

c: candidate for central point;

=+, p[n’]: central points of S-map;

x: the number of random trials;
maxscore := 0;
for i :=1 to n’ do
repeat x times
select ¢ randomly from database; (1)
s := score using p[1], -, p[i - 1], and c;
if s > maxscore then
plil := c;
maxscore := S;
end if
end repeat

end for
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B2 HEEOTILVITY XL
t ! threshold

quantize(c);
for j:= 1 to n do
if c¢[j] > t then

c[j] := 255;
else
cljl := 0;
end if
end for

A AR TV T X
t[j] : threshold for j-th axis;

axix-wise-quantize(c);
for j := 1 ton do
if c[jl > t[j] then
c[j] := 255;
else
clj] :

end if

0;

end for
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Wi 5. BMEEE LT O (1)~(9) D HEICDWT LK
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(1) &b U+RAERLR L
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4.1 EET—4ICETEHR

T — 2 DEEIE, (1)~(8) DiEREZX 2, (9) % 10,
85 3, 1T OOV —=FIZE L DTEREIT, TD
MERA2RIIRT. 22T, HEEHRTRITERECNT S
SRt OEI G 2K L, timel IZEAFE & % R 5 W
time2 XA EEERREZ R LU TWA. £z, PO KT
1% S-Map DEEHRF RN R KIZHR -7z T 5, HERTE
RO H 2 FHMNOFZ I TR E U CHREH R TR
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%90, B IE O HBE (/%)

BER T AR

Bl W16 |GG |G, | OO

BRMEGRAZR | 46.21 | 56.38 | 54.02 | 53.4 | 56.84 | 56.33 | 56.84 | 56.93
(%) 0) | (+3)

timel(sec) - - 1.9 1.9 2.0 2.0 2.0 2.0

time2(sec) | 24.9 371 25.0 | 25.6 | 25.0 24.9 52.1 51.9

3. IV — T DVATEEOMGE ()

10 {6 | 8 i SE | 3{E | 1{#

HEHELRATER (%) | 56.86 | 57.32 | 56.91 | 57.02 | 57.04

time2(min) 20.4 23.3 37.8 64.0 184

4.2 BT —YICETIER

(1)~ (8) DfEHR%EFK 4, (9) % 20, 16, 12, 8, 4, 1 fHT DD
TN—TIZF e HTEBEIT, TOMEERSIZRT.
FEREUT, 96 EoFRfEz 1 {HT 285 L5 a1kmnd
HEHRERDBE N L0 5.

F 4. BIEEIED M (%)

HERTFIE A5

R (1) (2) (3) (4) () (6) (7) (8)
PHBERFR | 75.68 | 78.33 | 78.55 | 78.55 | 78.42 | 78.33 | 78.61 | 78.59

(%) (+1) | (+1)

timel(sec) 2.2 2.2 2.9 2.9 2.9 2.9

time2(sec) 58 1676 58 62 57 57 1200 | 1200
4
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5. I N—TOVITHHOMIL (&)

208l | 164 | 124E | 8{F | 41{H 1 {1

BEHECRATR (%) | 78.69 | 78.6 | 78.67 | 78.64 | 78.68 | 78.77

time2(min) 33.3 40.0 53.3 80.0 161 643
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