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Abstract

Video recaptured detection is one of the important methods of detecting video infringement. It is a
passive detection method and can be used for video copyright. In this paper, combining with the
hand-held video characteristics and the velocity field algorithm, we calculate the velocity field
between frames, according to the moving trend to judge whether velocity field changes or not. We
extract a set of velocity change values and select the average and variance value as a two-dimen-
sional characteristic, and finally we use support vector machine (SVM) for experiments. The expe-
riment result shows that this algorithm has a higher accuracy.
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Figure 1. Hand-held recapture scene
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Figure 3. Algorithm framework
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Figure 4. Algorithm flow
B 4. BERiEE

XA PR N B A A &I BT T KRR B2 S 5 A A A B IS s 22 5 BN, A 25 fps
FRRRATCA B, AE AT P E] (A A 0.04 s, FRBIZE 0.04 s (R[] AT Y 38 3 IR B2 5 TRl 2l i p
AR A4 o P AL P8 X LA X 7

PRI B ST T FHFRAL RS SRR R I 18, A T IRCRIE A5 BURF AL, - 45273 )
IR 48 1, 2,3, 4,5 WIHCE BT 5, BIER 1 JONATHERAE, 5 2 KL, 3,5, -, 2n + LIG3EAT KA, 565
3 UL, 4,7, 3n+ L MTHEAT AL, VLGS, L4805 ko AR 1 Ji IRl o e o 35 00 SR ARE 1) B e 38 o 1)
AR LA, BTN sh R R HAT 10, I 18] #5 R (g & A2 sh AU BN, i T4
BRI = S TEFPPEAS S A8 T REah U BERE AN, AT Ik 21 70 B 25 1) H

34. BESTURERE

e E— BT, AVRE T — I 2 AL FERE, T Tk 18 37 (1) A6 R R AT b

T Se R HOE L (A — XA B Ty 1], e A 8 X 4. X3kl 23 an 5] 5 Fow

FrJ@ X335 8 4%, LA x Hli, y fliDA K 45 FE #3153 BRI 3 TR D7 In) DX ek, 56k AR 210 A1 5 3 78 [+
— PR 7R, ISt I8 T [E T ) B S DX T 1 A B A

DA 5 A, (@) s S R AR X HGER R T 1 X, X 1 DA ARAR Y X (2, 8)FR 4L, WG
— AN FE SR A% X R T R B AEARLL I XA, A8 B2 3 X B 7 a1 284 s, anEl(b), #iZskid
FNTRFEH UL /Ny ISR JE — B BAZ X 5 ), B AR AL XSk, A%
WX HO7 ARG, Wl (c), AR IZBIESON R A AR K

VOB P A X ECE N n, GBI S AR AN X E Y m, SRS
L 4777 1A AR AL R B (velocity change, VC), ARANR:

VC=m/n )



HEEZ &

@ (b) ©

Figure 5. Area divide. (a) Pre-velocity field move direction; (b) Post-velocity field move direction 1; (c)
Post-velocity field move direction 2
B 5 XEXISE. (a) BIREAHRNXRAGE; (O)EREAPREENXRAGERNFE 1; () FR
B R X R FTRERT 5 Ta] 2

W AR (VO R T XA E S h iz sha ke, VC BB R R iZiE 1, BahJ7
) A2 /N X ERECRER Z , AR R X BRBCRBR /D, ARBIL T iR W (8] i P 52 AR, VC R
RFRAEZIEE T, B35 AN X i, AR R X SRt %, PRI 1 A P (8]
P/ e

[P RG 2T R, R SSI AR A

T EEERAUE RS LT 5 L R BB 3 X B, B EE aR AR, ARIE R
SR, B BR R R T IR 0iE 5, R SR R ARMEIX 73 1%38 3 75 TR R AR A R e i SRS PR
FERESE LIPSl N

MU 550 m 1 TR AR 8 T e SRR A A, 7 AR RO 23 ) JR R 2 |l T I R 3 A B AR
WU, AT RS A B 2 SR R I Y 5 A AR A .

PRI B GIN T FRAFIE R IE 3 3 BRI 08, A 1 BoE BUE I 1% . £ SEAR K it AL,
P o I ELX B BN T KR 0. 1% 8ds , 30 7 0 A0 B 4 40t B T 7 St O LS AR
Ny ARTEZI BTN D E, (HAE H I AR R U, A5 A 1SS AR GE T R R R OR ) 3
JEAR AT N SE, SBERIR S AR MR R X H V8 BB N8 v S A RO X iR L)
0.1%, RS X HLi S an FAR T BOE I BIE, AT N Z 5 X B SET

3.5. FRETHHSEIREN

FE b= LR, RATBRAT T RIS L H) — ALk B2 3 s 3 AR A AR, B —4H VC {H, il 6 Jir
Y

RIS T RF A SIS RGP AL VC BRI 1) T B4R EIN VC (B KT EE Y BAR
TR 2) FHFEITRAIAN VC B I S RE B KT R A A .

DRI ASCHR I VC B I P ME S U5 Z2 VR 08 —4ERFAE, THE A F

n

X +X, 44X =

AVg= 1 2 n i=1l
n n

@)

5 = L Avg) + (5, ~Avg ) -+ (3, - Avg)'] “



WHEZ %

100 120

(@)

Flo Edt View Insert Tooks Desktop Window Help
DEds h AU RLA- S (08 =D

60 1 120

(b)
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Table 1. Experiment result
=1 KWHER

YRS FXHEE Marco’s [3]
TPR 96.6% 90%
TNR 100% 70%

PR 98.3% 80%

TPR: true positive rate, 7EA S HE RN R AA A FIW A E A5 ESE ;. TNR: true negative rate, 7E
AR S T R AR AT ) D A SRR R

Table 2. Running time
& 2. BITIHFERTIE)(FE matlab F3E1T)

FERT EXHIE
AR AR 32s
YERRIESREEL 0.18s
SVM 433 0.06's
Bt 3445

FHFR SIS TE P PERAE LR SRS . SCIRZRERN], TR P R RS A R FH5
RIS SRR AIRHEAT X 0p BT X TR AR SR AT JEH S A I CR I BAS I R AR



W %

o AHSE, WERAL b R S IR S M e B SR A IR, R TR — P AR H AR X LA R R T
Bl R AT A 70 B

B oW

FEBLIR [ K B AR R Ak 0 H (K SCHF, T S0 2E B M PR B S AR i X SE AR 19 S AT B,
[ AT SCHR A ST FUAH (R U 1 BT 354 12 e K 2l

SE#Ek (References)

[1] Rolland-Neviere, X., Chupeau, B., Doerr, G., et al. (2012) Forensic Characterization of Camcorded Movies: Digital
Cinema vs. Celluloid Film Prints. Proceedings of SPIE—The International Society for Optical Engineering, Burlin-
game, 9 February 2012, 83030R-83030R-11.

[2] Lee, J.W, Lee, M.J, Lee, H.Y., et al. (2012) Screenshot Identification by Analysis of Directional Inequality of Inter-
laced Video. EURASIP Journal on Image and Video Processing, No. 1, 1-15.
https://doi.org/10.1186/1687-5281-2012-7

[3] Visentini-Scarzanella, M. and Dragotti, P.L. (2012) Video Jitter Analysis for Automatic Bootleg Detection. 2012 IEEE
14th International Workshop on Multimedia Signal Processing (MMSP), Banff, 17-19 September 2012, 101-106.
https://doi.org/10.1109/MMSP.2012.6343423

[4] Bestagini, P., Visentini-Scarzanella, M., Tagliasacchi, M., et al. (2013) Video Recapture Detection Based on Ghosting
Artifact Analysis. 2013 IEEE International Conference on Image Processing, Melbourne, 15-18 September 2013,
4457-4461. https://doi.org/10.1109/ICIP.2013.6738918

[5] Moreira-Perez, J.J., Chupeau, B., Doerr, G., et al. (2013) Exploring Color Information to Characterize Camcorder Pi-
racy. 2013 IEEE International Workshop on Information Forensics and Security (WIFS), Guangzhou, 18-21 November
2013, 132-137. https://doi.org/10.1109/WIFS.2013.6707807

[6] Thongkamwitoon, T., Muammar, H. and Dragotti, P.L. (2015) An Image Recapture Detection Algorithm Based on
Learning Dictionaries of Edge Profiles. IEEE Transactions on Information Forensics and Security, 10, 953-968.
https://doi.org/10.1109/T1FS.2015.2392566

[7]1 Mahdian, B., Novozamsky, A. and Saic, S. (2015) Identification of Aliasing-Based Patterns in Re-Captured LCD
Screens. 2015 IEEE International Conference on Image Processing (ICIP), Quebec City, 27-30 September 2015,
616-620. https://doi.org/10.1109/ICIP.2015.7350872

[8] RATHE. SRR AL 8] BT S I SE R WE g 5 SEELD): WS AR ] Bl RS,
2015.

[9] Chupeau, B., Baudry, S. and Doerr, G. (2014) Forensic Characterization of Pirated Movies: Digital Cinema Cam vs.
Optical Disc Rip. 2014 IEEE International Workshop on Information Forensics and Security (WIFS), Atlanta, 3-5 De-
cember 2014, 155-160. https://doi.org/10.1109/WIFS.2014.7084320

[10] Hajj-Ahmad, A, Baudry, S., Chupeau, B., et al. (2015) Flicker Forensics for Pirate Device ldentification. Proceedings
of the 3rd ACM Workshop on Information Hiding and Multimedia Security, Portland, 17-19 June 2015, 75-84.
https://doi.org/10.1145/2756601.2756612

[11] Schaber, P., Kopf, S., Wetzel, S., et al. (2015) Cammark: Analyzing, Modeling, and Simulating Artifacts in Camcorder
Copies. ACM Transactions on Multimedia Computing, Communications, and Applications (TOMM), 11, 42.
https://doi.org/10.1145/2700295

[12] Schaber, P., Dong, S., Guthier, B., et al. (2015) Modeling Temporal Effects in Re-Captured Video. Proceedings of the
23rd ACM international conference on Multimedia, Brisbane, 26-30 October 2015, 1279-1282.
https://doi.org/10.1145/2733373.2806405

[13] Hajj-Ahmad, A., Doerr, G., Wu, M., et al. (2016) Flicker Forensics for Camcorder Piracy. IEEE Transactions on In-
formation Forensics and Security, 12, 89-100. https://doi.org/10.1109/TIFS.2016.2603603

@)


https://doi.org/10.1186/1687-5281-2012-7
https://doi.org/10.1109/MMSP.2012.6343423
https://doi.org/10.1109/ICIP.2013.6738918
https://doi.org/10.1109/WIFS.2013.6707807
https://doi.org/10.1109/TIFS.2015.2392566
https://doi.org/10.1109/ICIP.2015.7350872
https://doi.org/10.1109/WIFS.2014.7084320
https://doi.org/10.1145/2756601.2756612
https://doi.org/10.1145/2700295
https://doi.org/10.1145/2733373.2806405
https://doi.org/10.1109/TIFS.2016.2603603

Hans X

BT EREREZ W T RS
1. HBRRTE RS (QQ. MUE. WRAHESTT)
2. 9T UGB Bt A i )
3. 24 /i UL BRI IV BT S i)
4, KU HOAE LR 3 e
5. EIREAT IR
6. FIMKE
7. EWGE GBI R

PeREiE ST http://www.hanspub.org/Submission.aspx

HATIMEAE: csa@hanspub.org



http://www.hanspub.org/Submission.aspx
mailto:csa@hanspub.org

	Analysis of Hand-Held Recaptured Video Detection Algorithm Exploiting Velocity Field
	Abstract
	Keywords
	基于速度场的手持重拍摄视频检测算法
	摘  要
	关键词
	1. 引言
	2. 手持特征概述
	2.1. 手持特征分析
	2.2. 速度场理论
	2.3. 基于速度场的二维手持特征

	3. 基于速度场的手持重拍摄视频检测算法
	3.1. 算法框架
	3.2. 算法流程
	3.3. 速度场计算
	3.4. 速度场变化程度提取
	3.5. 手持二维特征提取
	3.6. SVM分类

	4. 实验与分析
	4.1. 数据集
	4.2. 实验结果与分析
	4.3. 误差分析
	4.4. 算法效率统计

	5. 总结
	致  谢
	参考文献 (References)

