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A Video Stream Retrieval System based on Trend Vectors

Seok-Lyong Lee', Seok-Ju Chun'"

ABSTRACT

In this paper we propose an effective method to represent, store, and retrieve video streams efficiently
from a video database. We extract features from each video frame, normalize the feature values, and
represent them as values in the range [0,1]. In this way a video frame with f features can be represented
by a point in the f~dimensional space [O,l]f, and thus the video stream is represented by a trail of points
in the multidimensional space. The video stream is partitioned into video segments based on camera
shots, each of which is represented by a trend vector which encapsulates the moving trend of points
in a segment. The video stream query is processed depending on the comparison of those trend vectors.
We examine our method using a collection of video streams that are composed of sports, news,
documentary, and educational videos. Experimental results show that our trend vector representation
reduces a reconstruction error remarkably (average 37%) and the retrieval using a trend vector achieves
the high precision (average 2.1 times) while maintaining the similar response time and recall rate as
existing methods.
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simpy (VS VS, ) = 6089

(11

Ag] 9 W] 71%35ld T uigQ HaWE A}
o]‘g] ‘?T/‘]'/‘g Sim(VSI, VSz)’\c_l.‘ }-\1] 99*]' 11*@' J_E% o}-Oq
et gol 39E 4 Utk

W * SiMpg +Wpp - SiM,,

Wps +Wpp (12)

sim(V'S,,VS,) =

A AlM wps © AE 23 75X o™ wpg
ks —’343]' 7]"6‘7] ojt}. AbgzlE A7 8471
A LHHE BAoe =2 wos
T AZHEY FAES AAE o
simps & TL@P«E 2% 4 glow, woje B¢
N £ wor &S A3 simpr & T3
1 F Atk vde fAY A4 544 W¢
FoFo|a, webr 7HFX Y] L AHgRle] 8
2 A5 webA WAL § Uk

on‘.

3.4. 8|2 AR SAY AM UDElE

o

o] Aol FoJR vt e AIRES FAMS A
OREE HolEuo]A2 Y H HAste ¢igEe
71&dit) viA do] NaHEZRE A WEHE 7
1 B HEE u%z-‘s}% o) HALZ R & A g
, @ —EM A1d tlo]E ] o] 20f) A= o] 3]
A2HE tHo}@l A9 M= dur & AHE-3}
o ;ﬁ ADIREE FE57] 939 Ay
(R*~tree) & AT dAW 0 a9
A Aol F-A MIUEE A A3}
€ Hge AanNEE 737 Yo Al cd
FAHE A EQ sim & AHE3lY ER A
A3t HE 2 NHE APS ?zh:}.
o] Ao W FuFS 71&sta Uk
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do it AL o i

:lelmlﬂ

4. N8 o g
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=gt € 71545 2L vt 2ER S o83}
o H4ES Ysigch AP Ao ¥t 2EYS
oAt F3tol 28 w9 AH e Hstd A HE

Algorithm ®it1Q _fAH_ A2

VScanp SET «— 6 /+ 3R ult]Q AadES ¥ »/
VSans SET < 0 /x A3 Alt)e MaHES] Ag +/
Step 0: /+ A8Az7] *»/

Z Hit)e 2EYS vy AadER 2F

HT R NaHEZRE B WE F&3a 4 )
Elot A=A wetdo]El S wojelwol Aol XA
Step 1: /+ A9 NAAY A WE 22
Ao} HIYE VSe 258 4¥ WEE 33
Step 2: /* 1% Pruning & 91819 dyg & AHSE o3} #3 »/
for each VS; in a database
if (dyp(VSq, VS)) < 8)
VScanp_SET < VScanp SET & {VS})
Step 3: /+ 2 Pruning & $15t] sim & AF&3 AR AR »/
for each VS; in VScanp SET
if (sim(VSg, VS) = 9
VSans_SET < VSans SET U {VS;}
Step 4 return VSans SET

2 H¥EIE S A9 B 238, Hige Hag
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Pentium IV, 2G #122], 160 GB HDD 7} A+-£5 2l
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501-700, #-&5: 701-1000) &= BFsl9x, & 3
2 30070 BiYR AaWNEE I A ¢
A L 0.70-095 o B NA AT} v
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of MaRE-Fe 7123 A4 W, @) TVL: 4
e WY} 2L dojg vt MIHER ZolE
ZA% dolHAEN X9 B3 WE ] 72 HH
W, (5) TVZ: 9] Zo] NaHEAY Ze W
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~
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W B9 A 233 58 o)&3te A4st
MEANZ&ITV20 X AIHEE A7) 93 A%
F7HS 1@ RH MEAN2 A= A 2HE 9 Zo]
o} Ha-& Agst7) 98 279 a4vt e o
Hu}, TV2ellAE old Bsly 7187 848 ¢ A
Aslok gk 3R FY HSE dz B,
MEAN2d M= 4 7N QAE AR ol st} kE
A 109 mE A8 3] £2E AFEH) g
o 5 T2 disiNE 712715 z8skd 71 &
25 AAs ol . 22 AF T &F 24 3l
A9 gEg v E 93, TV2 AIHE By Z
o]2 MEAN2:E T A vz & dart ik 29
82 ol9} T2 HAHF AL 3 F o MEAN2Y
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2 B oL yeldh o] Afolixe Ay 2
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A FAEHIEE B2Y F o

B
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Video Type

8 8. HsE M 32 27 x7E
TV2 /\F0|°| S8 24 d|n

22{5 MEAN2¢2}
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AUz} A& st Bt Al dy
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71&& AFste a28k+= EF2 (ground truth) &
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%-’1: b & AIHLER FAEHE 83 JHoln
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= 7—5@3}—‘5 Ae 4R G wF o] ALdE I

28] F=o]l AP AAZL vl ok ¥ AFA
a8 EFAE SCAN W4 os] A
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A A(pruning) E7He FAM 9A &g WA
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3] Aolghs YEhiE W, 12 F AlE27E AR 2

= AL vt AFAA FAH L4 3E 07
~ 095 Ateld] gho.2 FstlE , ol o] WM uof
A R AA 35 FFFE 5 7] "otk
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9 F7+& 2ok AR gEelt
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a7 99 (% e 42 5714 BHEY Adx
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Precisiontvz / 1155 | 1538 1916 2799 2.804 2,077 12,289 2,048
PrecisionMeans
Recallrvi / 1000 | 0999 | 0986 | 0979 0.972 0.961 5,807 0.983
Recallmeant
Recallrvz / 1000 | 1000 | 1000 | 0995 0.991 0.987 5.973 0.995
Recallmean:
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