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PdR-Tree : An Efficient Indexing Technique for the improvement of
search performance in High-Dimensional Data

Beom-Seok Joh'- Young-Bae Park''

ABSTRACT

The Pyramid-Technique is based on mapping n-dimensional space data into one-dimensional data and expressing it as B'-tree ; and by
solving the problem of search time complexity the pyramid technique also prevents the effect of “phenomenon of dimensional curse” which
is caused by treatment of hypercube range query in n-dimensional data space. The Spherical Pyramid-Technique applies the pyramid method's
space division strategy, uses spherical range query and improves the search performance to make it suitable for similarity search. However,
depending on the size of data and change in dimensions, the two above techniques demonstrate significantly inferior search performance for data
sizes greater than one million and dimensions greater than sixteen. In this paper, we propose a new index-structured PdR-Tree to improve the
search performance for high dimensional data such as multimedia data. Test results using simulation data as well as real data demonstrate that
PdR-Tree surpasses both the Pyramid-Technique and Spherical Pyramid-Technique in terms of search performance.
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PdR-EE| :

35000.00
—~&— Pyramid /D

30000.00 I —g@— PdR-tree /

25000.00

20000.00

15000.00 |

Page Access

10000.00 |

§000.00

0.00
® A% \J 20 o

Dimension

(a) #o|A) HA|22) vl

18.00
=&~ Pyramid
16.00
—@— PdR-tree
14.00 -

12.00

10.00 /

8.00

CPU Time (sec.)

6.00
400 |

2.00

® AT AJ By ok

Dimension

(b) CPU-AH-AIZE vt

~&—— Pyramid
—i— PdR-tree

Total Elapsed Time (sec.)

® A N 2 s
Dimension

(© FHHAAT B
(712 10) &tpesg O dstHin

42 ¥ clo|e{E 0|8 A2

Adgel AL AR dolEE W7 owA HA A
298] A AR RAY 16342 FAE 56,2307 ©]
n)z] EAWEE o] &3t ALY vlolHE AE3}d]
AHSNE 010lA 09704 WA 7IEAN dP7 AHE
<E A vasdEy FHl= 7Y ula Holx] A
2347t Hh 89%, FHA A o) 94% ST

PdR-E&E JHAEE o] &dt] AMHY w=9 BT
A4E FAAIN7] g e FHolA| HAx B CPU-A
A7, AR or FHAFAL dFH HYYE
FE olF £ AU

AANHA AeulaAdgel g Z2AE 23 PdR-E7}
el 71y 78 w7y R $3E A9
€ BAF3 gk ogk CPU-AHEAIRE wle] 3, (24

A CIOIES] 24 d5 a8 2T 23X 2L 718 1561

109 (b)ellA 182+ ool A CPU-AHEAIZEe] F7H3LS
T, (28 109 AA FAE9) 06~0994 FdHez
CPU-AHgAIZEe] T ARHE HE AT F dAH

(E 4 430 it sAHn

(Data size = 56230)
Page Access CPU Time (sec.) | Total Time (sec.)
Range ., | PdR- . |PdR- . . |PdR-
Pyramid tree drop (Pyramid tree drop | Pyramid tree drop

0.1 259.2 287(89%| 009 [(001]92% | 022 |[006)76%
0.2 4326 760|82%| 015 [001}92% | 034 |[002[94%
03 5608 | 172.7169%| 019 [004)80% | 039 [0.04)90%
04 7644 | 4028(47%| 026 |01} 60%| 052 | 0.11[79%
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