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Study of Applying MPEG-7 Video Signature
to Direct-mapped Cache for Video Retrieval

NOBORU MURABAYASHIT! and KENICHI YOSHIDAT!

According to the increasing popularity of the video-sharing websites, copy-
right infringed videos become the critical issue. These videos are not only the
original ones, but also the edited ones. Under these circumstances, the video
detection technology increases its importance. In our previous study, we pro-
posed the direct-mapped cache method based on the RGB color space feature
to handle the large amount of videos in the internet. Although our method
could achieve fast processing speed, the detection accuracy had a room for im-
provements. In this paper, we proposed new method to improve the accuracy.
For this purpose, use of MPEG-7 video signature and a tiny LSH method for
MPEG-7 video signature are examined.
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0000 store(f) O £:0000

1: for(i=0 ; i<k ; i++){

2: signature 000000 pal[il=TinyLSHa_i(f);

3: }

4: for(i=0 ; i<k ; i++){

5: // signatuwre 00000000

6: if(palil] OO OODOOOOOOON

7: signature O OOO0O0OO0OO;

8: (D000 £0000000000 )++;

9: }

10: else{

11: if(000000 signatwre 000 0000000){0
12: 000000 signatuwre 000000000000
13: (00000 f000oooooog)--;

14: (OO000 f0000000000)++;

15: }

16: }

17: }

04 0D00O00DOOtype A signature 0000
Fig.4 Data storing process (In case of type A signature)
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0000 retrieve(v) (v: OOOOOOO)
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1: foreach (q:000000O0 in {ql,92, ... qLH){

2: //01000000000000000LO0;

3:  // signature 000000

4: for ( t’=(q-m) ; t’ <= (g+m) ; t’++) {

5: ti1=t’ 0000 signature 1 0000000000000 ;
6: 00 ++t1 0000000000 Direct-mapped

7: cache 0000000000000

8: if(00t100000000000000000)X{

9: t1 0000 v Original OO0 signature O O00O0OO0OO
10: ooo0ooooooooooo;

11: ooooaq,0000 t17 0000000000
12: (000 t1” =t1-q)

13: }

14: 3}

15: }

16: return(0 000000000000 ds, OOOO t17);
05 O00OO0O0OO0ODOO

Fig.5 Data retrieval process
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01 0o0googo
Table 1 Test data set

Original | 720x480 O O, 6Mbps, 30fps, MPEG2 0 0O O
ooo (D0Do0o0O00o0O0D0ooO0DOooOoOOoDOoOoo
ooooooo)

Rescaled | 360%x240 0 O, 1Mbps, 30fps, MPEG2 00O
ooo (bbOoooo0oOoooD0oOooooOooooooo
ooooo)

Cropped | 360x240 00O, 320kbps, 24fps, MPEG2 00O 0O
0ooo (Original 00000000000 576x384 00
00000000 oooooooooooooo
00o0oo0o0ooooooooooooo

(1) #ora—KFETZ  (2) Original ETH4 (3) Rescaled E5#4

(6Mbps) (1 Mbps)
720
360
->480 = 240 |
EfiE) | '
(ERME) V576 360
384 i’. = 240

4) IL—LDLT 10%, (5) Cropped ETA
EH10% ZLYERY) (320 kbps)

06 OD0OOOO0ODOODOO
Fig.6 Data set preparation
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Fig.7 Detection accuracy (Cropped video)

ooo

0o0010000000000000000000 PCOODODOOCPU DO Pentium4
3GHzO0OOOOO 2GBOOOO

o2003000000000000000000O0DO0O0OOOOODOOOODODODO
gooooobooooooooooooooboobooo0oooboooooooboooooDon
1/20000000000000000000000DO000DODO0O0OO0OODOOODOOO
cooooooooboOoOoOooooboboooOoboOoobooooOoboOoooooboooOoDoOonon
gooobooooboooodobooooooobooooobobooooooobooooooon
oooood

5. O O

5.1 0000000000000

000o0oDooo0oU0oooooU0UoDooCoo0oUUoooDooOOoUoUooooooUoon
O0000000OPCO G4 bit 00D0O (3200000000)00000O0O0O0O0O0OO
direct-mapped cache 0 4GO 00000000 136000000000 Otype A signature
0000000000000U00 11000 (00D 5+4+2000)0000000O0O
0000 4GO000000Otype Dsignature 00 0000000000000 1500

(© 2011 Information Processing Society of Japan



goooooboood
IPSJ SIG Technical Report

Vol.2011-CG-145 No.2
Vol.2011-CVIM-179 No.2
2011/11/17

100 [ = oanit * O e 0.1
90 r © m. o8 B/,E7{3743-E~43-B"B\E"B‘EJB;E/E—{ 0.09 — ¢ — A (Rescaled) -
B a-
80 o a 0.08 —x—D (Rescaled) ]
g 70 7 &= 007 m --8--RGB (Rescaled)
I B 006 i
# L R
% 50 g 005 RN N N N -
7 40 A (Resoalod) % 0.04 i ¥oow m o w” e’ T el e
N — — escale: L L
B 30 o g 003
20 —x— escaled) 0.02 -
10 --8-- RGB (Rescaled) | 0.01 | W
0 0 Il Il Il Il
0 100 200 300 400 500 600 0 100 200 300 400 500 600
ETHE AR (B) ETTHRR @)
08 0OO0OO0O0O (Rescaled DDODO) 010 0000 (Rescaled 000O)
Fig.8 Detection accuracy (Rescaled video) Fig. 10 Detection time (Rescaled video)
02 0DO00O0O00O0O00OO0
Table 2 Performance comparison (detection accuracy)
0.1
30(0) | 60(0) | 300(0)
0.09 —e —A(Cropped) — (Cropped 0D DO)
= 0.08 o —%— D (Cropped) | A type (%) 45 66 36
£ 007 -~ - RGB (Cropped) D type (%) 44 66 85
5 006 LR 0000 (%) 28 46 66
g 000 VAR BB B F (Rescaled 00 0)
# 004 TR SRR P YA~ AN G - -
T s/ \B X A type (%) 93 97 99
g 003 AN X D type (%) 97 99 99
E / N B - -~ -~ L -~
002 1 7 v e T e e e e e oooo (%) 57 77 88
0.01 g/~
0
0 100 200 300 400 500 600
ETAMRE (B) 6. DODOOOOoOogo
09 0000 (Cropped 00OD) . . .
Fig.9 Detection time (Cropped video) O00O0OO0OoOoOooooooo MPEG-7 Video signature O direct-mapped cache O 0O
gboboboobooboooooooooboboboboboboooboo
0O (0000 9Y+4+2000)00000000O00O0DO 6GOOOOOODO (1) DO0OO0OO0O0O0OO0OO0OMPEG-T Video signature 000000000000
0000O0o0o0o00oOoOoOoD0OooOoO0OD pCOOOO0OOOOOUOOOOODODOOO (2) ODOLOOUOUOUDOUOOOOOOOO MPEG-T7 Video signature O Tiny LSH O

ooboooobooobo 1Bsedoooooooooboooooooooobooooooo goboooooon

(3) MPEG-7 Video signature O direct-mapped cache 00 0000000000000
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03 Oooooooono
Table 3 Performance comparison (detection time)

30(0) | 60(0) | 300(0)
(Cropped OO 0O )
A type (O) 0.003 | 0012 | 0.017
D type (O) 0.005 0.020 0.026
oooo (o) 0.009 0.033 0.040
(Rescaled OO O)
A type (O) 0.002 0.007 0.009
D type (O) 0.002 | 0.008 | 0.010
oooo (o) 0.009 0.033 0.040

04 0000O0OO0O0ODOOOO
Table 4 Memory requirement

64 bit 0000 (320000000)

4G 0000 =60(0)x60(0)x24(00)x365(0)x136(0)

-type ADDODO ;

44 GByte = ( 5 Byte(=(20) signature x 2bit / 8bit)
+ 4 Byte 0OODO ID
+2Byte00D0000)

x 4G O0O0O0O

-type D OOO ;

60 GByte = ( 9 Byte(=(36) signature X 2bit / 8bit)
+ 4 Byte 0000 ID (Mem)
+2Byte 000000 (Cnt) )

x 4G O0O00

10950 0000000000000 O0O0OOOOOOCOCOOOOOOOOgg

(1) DOO0OO06000 Cropped000 O Rescaled 000D O0O0OO0OOOOA typedD
type signature 0 0 0000000 66% 000000000000 20%00000
ood

(2) 0DOOO 3000 Rescaled JO0O0OO0O000OODOOOOD type signature 0 00
00000 9% 000000000000 40%00000000Cropped 0000
0o0ooooooooo

(3) A typedD typesignatwre 00 0000000000000 DO0OOO 01000
oooooog
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