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Video similarity detection method based on perceptual hashing and dicing
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Abstract: For a long time, video copyright infringement problems have emerged one after another, and the detection of
video similarity is an important approach of identifying video copyright infringement. Concerning the problems of the
correlation difficulty of multi-feature relation and high time complexity in the existing video similarity detection methods, a
fast comparison method based on perceptual hashing and dicing was proposed. First, the key image frames of the video were
used to generate a digital fingerprint set. Then, based on the dicing method, the corresponding inverted index was generated
to speed up the comparison between digital fingerprints. Finally, the similarity was judged according to the obtained
Hamming distance between the digital fingerprints. Experimental results show that the proposed method can reduce the
detection time by an average of 93% with ensuring the detection accuracy compared to the traditional perceptual hashing
comparison methods; in the comparison with three common methods including Multi-Feature Hashing (MFH) , Self-Taught
Hashing (STH) and SPectral Hashing (SPH) , the mean Average Precision (mAP) of the proposed method is increased by
1.4%, 2% and 2.3%, respectively, and the detection time is shortened by 25%, 32% and 16%, respectively, which

verifies the feasibility of the proposed method.
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Fig. 1 Fast comparison process based on dicing
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Fig. 2 Flowchart of video comparison method based on

perceptual hashing and dicing

2.1 KREEMEHREE T

SREEWTHE I A A BCE W iR Sl sl AR 1k i 1 DG S B AR T
A TR TIR— T o R T AR O e T BB 0k R A AT A AL AL
BN L PRl ) SR o A SR R T i ) 25 4 118 SC SR T4 X
SRLTA 0o WAL ) O S TR A T 4R T

HET T Iv] 22 73 B O B MR IR R AN AR 1 O AR i
R E G R R S LR AR A T Ak SRS B A [ (R
MR G s 36 M AR THRE A8 I IT Y AR A 7 28 43103, 15 31°F-
MR R0 5 PO S P 2 T 22 735 32 1) =) 3 fje KAEL
14 PRI S A0 11 S B

Bkl BTN 24 iy G TR U

wmo WY, BE TH;

Hrd CHEWUEE KF

1) Mg V{5 UV HEA T DD TAb B 5

2) 8 count<—0;

3)  fori<0tolen(VS)-1 do
4) W] 2% diff < VS[i+ 1]1-VS[il;
5) if diff > TH do

6) B MWILE cds [ count | <— VS[il;
7) end if
8) end for

9) WA ICHEWLE KF;

10) % count«—0;

11) fori<—0tolen(cds)  do

12) diff_max<~4& HRERR L0 SRR R 2518
13) if diff_max > TH do

14) KF[ count++ | <—diff_max;
15) end if
16) end for

2.2 BETRAMMAHELEERAT

TR OV A R IT M R 2 A RE S AR 15 204
TERTT B L B R IR i B0 3 3 DCT K P R AR
BB TR, FUR B 2 BUR R 9 22 b A X T8 2 Ok
TR ACR IR At DCT A (3) s :

D) = clw)e(@) ¥, Y e(i.))00))

0(i,j) = cos|:(i+§)('5)w u:|cos|:(j+2~5)ﬂ v:| (3)
~ VIZY, u=0
B V2/Y, u#0

A (u, ) (RE BB RN E e (i, )) A R H1%
FHL XY e ATEORISI S,

PRGN AR 7 R AR Ak 2 PSS BT R . T
PRTE R 40 B MR AR B K 2805 B AT F , 746 DCT 8911
B AR PR AR BUE O A SCK B R R 4/ E 32 % 32,
B2 DCT A S , VEHAE b £f 8 x 8 R AEML KRG R[5 B
AR 43, 5 5 DCT ¥E AR |, 15 B e 2 1) 64 1 (K115 45

gU751
Fok2 BTG A RUR PR SUA
A EE G

i BOERRAL

1) G KRR GHAR N K ILIA ;

2) D« EIKERE G, DCT RZEUERE ;
3) D, FARERZE BRI < I RO
4) DCT_(wg‘*ﬁ‘%i D, MH

5) i count <0;

6) forvinD,do

7) if v < DCT_avg do

8) flcount + +] <« 0;
9) else do

10) fleount + +] <« 1;
11) end if

12) end for

it 32 pHash S5V SRAT A0 A (5 BE RIS 3 35 55 - 24 43t
ARARRT LA TR RE SRS LR AYMRAIU 4o SR, R R
PRI R B AN AL 30 20 1 AR AT A9 98 SO A e, I
LTIk AT L S B €0 B PRI 5 A5 TE A R
2.3 EOVIREEHRSIEI ST

TR LTI P B IO BRI 5 15 B A 98 LA T DT DA o
HOI R d S5 R BR,  Jm S n B HER S e . TERR
FE T DUV ES g H SO0 X043 5 19 d A48 SOT B HLE



%7

thd - HE A g DMHE T7 = R R () Bk .

AR B HER SR S5H , BT R —2H 8 07 b g Fe Soe i
{EL, BIHRAR 5 RE DR FR 2 40 S (E A8 S0 , BRI B A T
TRECA AR AT RE . AR BITIRZ 5, W IX g DR SURIE
BB R HER S
2.4 EYMLERBMUEAELRT

Fe 800 LB TT A i DB HER 5| e, e B4 B
I 58 BEFE B0, $5 7 LEBGZ AT B A8 80 B TP By L5
AN 3 A PR .

Fox3 ETUIHRT LR

W IREUE FARIFB, U1H K d, DUVIBE B H

wrd WUSARILEE S,y o

1) BHR8UE FAT ARSI d B

2)  CHFRGUE FBHINTREII N d B

3)  FBIRLUR Z IR LR  FAAR 8GR D R 8L

4)  BEHERS| o3RS FB AN AIHER 5]

5) L count<—0;

6) fori<—0tod X len(FA) do

7) Sa—ARFNZIG LR B AE FASER) SEEIR B FAGI) 5

8) So—im R BIHER S 17 FBEE R R B Az e BB Y

SEREAR B I (FAGD)) 5
9) if hamming(fa, fb) < H do
10) count<—count+1;
1) end if
12) end for

count

13) SRS Sy D Ten (FB))

FEARLEE JA) 52 BT POl ) 5 T 0 T BE B S R S /N T
i H(AS SCIA R DO 5 B AN K F H O 9 st R S AR LY ) L 45
B WA AT AR LTS SO EEG, f5cJa 15 WIS 1004 1 PRl A 0
BE . FREGREE R T .

S, 4= m (4)
T s, 2N SRR A0SR I A0 A5 AR AL $8 S0 E, n R m
I BN SR AR IR A $8 LRI 9l A AT B ¥8 200450

3 LBERL A

SR T SRR RE T B ) AR AR ATUR D v I A AR TR
FEAEAE BRI ) S BR A b 5 B eI G 7 I AH LS5 e
W7 35 AT X e, RS R B 4R T 5 T A TF RO 4B
CC_WEB_VIDEO"" & 5 HoAth = Fft 3= i Jr 2 0 A7 v 0 5 0 ok
FERIAT HE .

VEB MR ) 5 BAESE o B AU 32 22 S THAR
AR SF AT 34 1T 3R 6 I R 15~77 s 1) 4 IRAR, il 3
X IR IE BT LT YR A INK B R A AR WA E IS
T B I ARART

CC_WEB_VIDEO %4l 4 1 12 790 1K 4 5 s ] 10 min
[ 800 h (1A - Bt A I , 3k SERLAT 2 I Y ouTube SERLAR 43
M BTN . ARYEAE R OGR4l 24
Ho TR 2P KGR AT AR Ay L WS, FL AR AT
SR IR AT , S 24 279% RO ALAS 5 TR 4R P04 B & Bl b
&, B EE AR A A1 bG8l L #is Al
(e

ASCB AR SCk [ 21 | PR B A ER P A SRR K
S I {H (mean Average Precision, mAP) X 4% 3 fir ##

R BLEE R T B gmob A Fo b He 09 ALIRAR LA I T ik 2073
Ty AT AR -
P =TP/(TP + FP) (5)
R=TP/(TP + FN) (6)
Iy = [ P(R)R (7)
0

Horrs TP AR SR AE G ARG B 4 AR SRR i, FP AR B A AL
Hoi , FN & I i U .
3.1 TsbiE

S PSR TR AN e D AR R A T O B AR R P AR
B, DARRAIRS 25 He B R A (] S 2% B2

TR EASE R 1 mpd” KR 15 s B AR B, LA K U
TNUEEE B ALT 25 44 <11 mpd” K AT R 15 s (R30I AT
i8], 3835 OpenCV H1 A VideoCaptrue BRI HEF T 28 i 52
W, 2T NAE AR B — A 56 T2 0 BT A R T 4 5 o
TG X PG MU 512 T 9 ) I A R A 22 70 1T
B AR R BRI S  5A S E B (E 0. 6 #E4T
PONEANE SR FSuai NP S IE S e I Epiiibukc & e ol Il
25535 (14 R A A R MBI DG BT, 1] 3 T 4 435
SR AR A 1 WA A3 LA J 1) DG R

g%

”@‘:{«* CBhg 4 x“

o = A
4 “1_1. mpd” HEBUAY ot
Fig. 4 Key frames extracted from “1_1. mp4”

Jir 2 FRLAT ST 78R 1YY O R TS Ay 2.1, T4 AL 43 il 4B
HIWTECA 25, BT DUE A O TE as 908 rh 375 s, v fs
S AR ABL RS DU B3R 1 A ) 52 A 8 o T 7 A MR 2 L) O
TR AN ], 2 PR A i A B e WA T T L4 L 2
AR T WY | B AR TSR SR (19 22 A E B AR A 22 5
AL S B A WU J5 A5 B Y IR AN TR
3.2 SR EEMIESIER

ATORENS_F 3 8 SC BT A (BRI I A Bk DA SR IBOC B
MRS 2R T T 5 SERY AU
3.2.1  Bdwvb A Sk GAR LI IE S0

IR A AP 0 SRR e i B A, RIS SO i LY
A BIE WA 75 4k (average Hashing, aHash) 122 (W5 7 5 1k
(difference Hashing, dHash) . B M A 25 K408 J5 B EHE BY
B S5 A B R B E O R (AL B, 15351 64



2074 HH AL A

% 41 %

DLFEEC; 2 A 2B R0 o 0 MR 015 2 05 5 AR AR 15 26 0
R AT —AEALAL R, 153 64 S MGFR S0, KRS
T GEERG A 2200 WE A W R R NG A R0k R A 745 B 1 S0 E
PO

XS (a) BE 7 19 565 222 Wt (&1 1 2047 B i s T e R
BEAG N Ih R OE DL R T B e By R S TR R . AE 6 Bk

Intel Xeon CPU AL EIHOL T , A BN E5 L a0 1 iR, R P 2L
Pt o3 AT A4S, E R SRR I A (ARG R 1Y 08 KT S8 (B P 7 2243
WA AEJRAE AR A CRESRAE BB ST 30 2 R Fgid%)
T AL EE S T B A A 22 0 A . IR SR IS A 2
o DL AR R A 25 T, AR SO U P A R 10 SRR S 7 B
AR BUR A R

R BEHEEARMMGEZEETHERS

Tab. 1 Performance comparison of different algorithms under different video processing operations

prass RN ES B R Bifg =45 1 F FiTaNEpp S|
AL 1% Feif/ms  AUEE/%  FER/ms  MIRUE/%  FERS/ms  MIRUE/%  FERT/ms AHABLEE 1% FEHT /ms
aHash 95.3 0.798 98.4 0. 825 0.778 87.5 0.791 100. 0 0. 827
dHash 100. 0 0.171 95.3 0. 162 0. 162 98. 4 0. 162 95.3 0.189
pHash 99.2 34. 540 99.6 21.720 33.010 98. 4 41. 870 99.6 30. 730

b Zs —:,L,’r—;‘
(e) fmEh A% 1E (f) ER B H 71
[€5 WSR3 TR R DL E

Fig. 5 Five common operations of video processing

3.2.2 FEECAR

T3 3R 0 BT A J5 38 3 80 W A B30 43 S0 4+ )
PR PBOC ST 5 230

AL 3 e i 7S 1 Ji 2 0080 v 1) 55 222 it 55 [ 4 vh R 1Y
BEAAT B35 93 WK 9], 5 S 45 21 Y B MTFEA T RS 46
N AEIK B T RIAE DCT 38 585 7 e RS 46 /N 32 32,
HEBETHAZ BRI DCT, 133 — 1> 32 x 3219 DCT R ¥ [F
K, 133)1% DCT REGERF 2 )5 A SC AR/ FAIY 8 x 8
R/NBIFERE | PR B R T 33X 5K R AR o o AR5 X
ST DG HEWT AT 40 b 20 B8 0T BT DCT i3 H . AR
¥ pHash B35 15 2019 64 1> 0 8¢ 1 19505 2H Wl — 1> 64 37 1) %
B, BIAT T 222 593 (i — AR S0, iR 2 R . 1R RIFRE
Xof b B S AR T4 48 S0 2 5, 2 AR TR T ) DL I B R 2, 7 1Y
1B 7 Z P, TIE B 3 P ) O B T S2 AR ALY

R2 WI222 50093 KFELURF T
Tab. 2 Fingerprint sequences of frame 222 and frame 93

(d) 5%

R R8T

Wizzp  l0111100111010000110101000110010000100100000
01100010100010010101

W93 10111100111010000110101000110010000100100000
01100010100010010101

3.3 SAEMAEIT L ER BT

T B8 UEBE T U B AR LR ARSI v A B K AR
L S G T I AE A 0 7 R AR 3800 6 4T 4
L IEATXE B, DA TEAS SC O e R L i B 5 X A = A
WITEETE AT EEESE CC_WEB_VIDEO | #EAT 1% e 523, DA
B UFAR SOy P e A 3 LA S R i pERE
3.3.1 SR K T B Aevb A 09 75 ik BRAT AT I

T RS SR E N 6400, T AEREMGRIE B TR 4L
R T T RE M DI BRI B, BT H IR Ry 64 1) PR B (D o TR

DK 2.4.6.8.16.32), MRAERLE I H < 5 A H K E
R AU = B e I EARYE (1), & FN H B, 6] H
A T 2, PO kg T A E % B B T 3 L R 0 L SE Al 1)k 2
BOAHPIRUS , 256 7% 08, AR SC R AR V)i d = 8, DU BHIE
H=17, RIGOHBAE T HHAE 6 LR R, T LA, A
SCHTHRE 1 D0 AR ) G I i 54 G i SRy
A %F b R A L, BEAS 76 v A B — B RITAR T, 46 45 24 93%

e A 0B i)

110 40
€100 _ = Mg
= 30 2| wmm AL
g 0 E | —t— Bt HIR
= 80 1 —o— {555 I

70 0

1 2 3 4 5 6
s

Ko ATk SEGIrEAe SR E LR TEREXT L
Fig. 6 Performance comparison of the propsed method and

traditional method on advertising dataset
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Fig. 7 Performance comparison of different methods on
CC_WEB_VIDEO dataset
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