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Similarity Search Algorithm Based on Hyper-Rectangular
Representation of Video Data Sets

Seok-Lyong Lee'

ABSTRACT

In this research, the similarity search algorithms are provided for large video data streams. A video stream that consists of a number of
frames can be expressed by a sequence in the multidimensional data space, by representing each frame with a multidimensional vector. By
analyzing various characteristics of the sequence, it is partitioned into multiple video segments and clusters which are represented by
hyper-rectangles. Using the hyper-rectangles of video segments and clusters, similarity functions between two video streams are defined, and
two similarity search algorithms are proposed based on the similarity functions : algorithms by hyper-rectangles and by representative frames.
The former is an algorithm that guarantees the correctness while the latter focuses on the efficiency with a slight sacrifice of the correctness.
Experiments on different types of video streams and synthetically generated stream data show the strength of our proposed algorithms,

IINE : HICI2 HM(Video Search), CHAI® A|NA(Multidimensional Sequence), §AIA HE(Similarity Measure)
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Aol NIUNE SEG.S dloleulo]~o] gl HT L A
IWE SEGE 47 Rdste F ostols A Alold
Ad] Dur(SEG, SEG,)L F A2HE Alol9 A# Dsse
(SEG,, SEG.)®l 3&8Hlow-bound)olth. utghA thg 2 o]
4 gzt

Dux(SEG,, SEG)) < Dgp(SEG,, SEG,)

[29] 5 A2WE SEG, SEG7} 247 k, 1749l diejd
EE 73, P, % P, v 247 SEG.S SEG: ol 349
Jole] oy EelEw} 3tah dwvAS FHskA W k
<lg 7P8E F Uik >19 BSode SEG, & SEGE i
gatd o). 2|, ol 4EET:

Dy(SEG,, SEG,) = min

1</ i—k+1
D,oen{SEG,[1: k], SEG,[j: j+k—1])
> min d(P,,P)

P,eSEG,. HR, P,=SEG,. HR

[#% 1o 93td & A4S F=T 5 ok

Dur(SEG,,SEG,)< min d(P,,P,)

P,=SEG,.HR, P, < SEG,
weba, Dur(SEG,, SEG,) < Dsso(SEG,, SEG,)o] 4
yatr},

[A2] 4] 3t8 A= (Low-bounding distance) : Dur(SEGy,
CL) < minspcict Dur(SEGq, SEG).
Hitl e Ze2H CLo] 3y £& EF Jh9] HHe A
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2 HOREE stolfrEgor FHIT
Y ALY FARE vge JOUEE vYe g
HE2 #3ge)
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o 7lEdtt okl Htie. AaHES 2N dR
welg vledth ke ERJAE P <
dE He MIUE SEGE 188
B3 SEGY HE ¥JE RFsee WEd Zo] Ao
o : RFspe = (Pt| Pte &, d(Pt, Pc) =mini<jsk d(Pj, Pc)).
a7l A &= SEGWol gl dlolH EQEE] FHF o],
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P ( SEG.HR.L'+SEG.HR.H'
< 9 27T
SEG.HR.L"+ SEG.HR. H"

5 :

T3 g vide MOWE SEGA <j<ng X3
o= HlYe FYAH CLE 323 24 CLe] g ¥
E RFa¥ W3t Zol Hodd :RFq=(Pt|Pte §,
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( CL.HR.L'+ CL.HR.H'
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5 .
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Ao ALEHGR Aoy F Zg o] dli Zydoz
AeeE ZeRn o)y ALty e 7)Eetd 54e Ho
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H&e 29 6 ZHgoR gHuh of 2PN EE Hig
Zol AlZ Zdg 7] Yo AHsie AL FA £
o] QlEo] o} Rolal ¢r] wiEd Fe)H oA Rajrt 0}
Ak ZyQ) GA g Aol M| oy Aad
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dx=dq AN g

@A 2: /+ R=—Tree 292 A4 - 1¥ Pruning %/
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}\EE 017:“&
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