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Label propagation for shot boundary detection and classification

Ni Yu, Zhao Yao, Zhu Zhenfeng
(Institute of Information Science, Beijing Jiaotong University, Beijing 100044 China)

Abstract: As a fundamental unit in video analysis, automatic shot detection and classification plays a significant role. To
keep consistent with the characteristics of human visual perception, the semi-supervised label propagation based shot
boundary detection and classification technique is proposed in this paper. Taking the correlations among consecutive frames
in video stream into consideration, the pre-constructed initial state of label for each shot category is propagated continuously
via correlation graph,of which the final convergent state can be exploited to reveal the intrinsic description of various shot
categories. Furthermore, we apply a multi-class SVM to fulfill the shot classification. The experimental results show the
effectiveness of the proposed algorithm, from which the performance of video analysis and retrieval can be expected to
benefit.
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Fig. 1 Classification results on two moon synthetic data

2 FEKIMFRARAEFFAERE

PTG AT LA — A s 4R G 2s /) RV, N 3
NEFWRE AR, 5 — 4k 2 A ), A0 A A G e AT
VL R0z s (0] i i) — A, B Sk o0 B v 9 A o X N7 A9



55 6

RIS ST 455 A 45 1 10 Y B S i AR I 5 40 28 997

o 4 25 (8] i A AN R B AR e . o b e, 35
e 9 X FfAH S L BERL AP AR Al 4 o R BE AR UK
Folt L5 A AR R AIE DU T L2 ARG 2 R A 7 v 4 LA
R SR R TR 28 A 3 T 15 42 9 Bk A L L 11 S
TREE AR AR 51 225 B8 Sk N7 1 P og s 4, LR
AR 2 PR o

SR EFIIRFE

W@Mﬁ%%ﬁ%|

——{ wmwmmi

PR

B

P2 B Sk 30 AR I AR AIE TR AR
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Fig.3 Correlation graph between frames
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Fig.4 Intrinsic characteristics of different shot category via LP
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Fig.5 Framework of classification module
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Tab.2 Parameter setting for ¢ and «
Run Run0 Runl Run2 Run3 Run4 Run5 Run6 Run7 Run8
o 0.25 0.50 0.75 0.25 0.50 0.75 0.25 0.50 0.75
a 0.99 0.99 0.99 0.90 0.90 0.90 0.83 0.83 0.83
R3 BN EER(0=0.5,04=0.9)
Tab.3 Results of shot classification (o0 =0.5,0=0.9)
Bi kR S5z s 4 Sk B TE RS A T K% 1R KA Kt % P
2R 629 550 79 322 872 0.874 0.630
)7 424 399 25 142 541 0.941 0.738
RAIRH 142 109 33 123 168 0.768 0.649
HAb ¥ A2 63 42 21 57 99 0.667 0.424
%4 CUHK 7 TRECVIDO06 & EfELia R g R
Tab.4 Results of shot boundary detection by CUHK on TRECVIDO06 "
AL s W
Run
R P F R P F R P F
tv6cuhkl 0.648 0.700 0.673 0.659 0.767 .709 0.620 0.560 0.588
tvbcuhk2 0.627 0.684 0.654 0.695 0.686 .690 0.444 0.677 0.536
tv6 cuhk3 0.627 0.715 0.679 0.667 0.778 .718 0.591 0.572 0.581
tvocuhk4 0.649 0.659 0.654 0.713 0.657 . 684 0.476 0.668 0.556
tvocuhkS 0.655 0.693 0.673 0. 660 0760 . 706 0.643 0.557 0.597
tv6cuhk6 0.634 0.678 0.655 0.700 0.677 . 688 0.455 0.679 0.545
tv6cuhk? 0.657 0.709 0.682 0.675 0.772 .720 0.608 0.569 0.588
tvocuhk8 0.631 0.694 0.661 0.705 0.697 .701 0.434 0.677 0.529
tv6cuhk9 0.660 0.685 0.672 0.668 0.755 .709 0.640 0.544 0.588
tv6cuhk10 0.638 0.672 0.655 0.708 0.671 . 689 0.451 0.676 0.541
%5 JDL 7 TRECVIDO6 & EME LR ER™
Tab.5 Results of shot boundary detection by JDL on TRECVID06""
2Rl IR wiAE
Run
R P F R P F R P F
1 0.626 0.721 0.67 0.619 0.716 . 664 0. 646 0.736 0.688
2 0.635 0.718 0.674 0.64 0.709 .673 0.622 0.744 0.678
3 0.623 0.721 0.668 0.61 0.72 . 660 0.656 0.726 0.689
4 0.628 0.73 0.675 0.613 0.724 . 664 0.67 0.746 0.706
5 0.654 0.711 0.681 0.636 0.703 . 668 0.703 0.729 0.716
6 0.624 0.728 0.672 0.635 0.716 .673 0.594 0.766 0.669
7 0.624 0.726 0.671 0.621 0.724 . 669 0.631 0.731 0.677
8 0.627 0.715 0.668 0.613 0.719 .662 0.667 0.705 0.685
9 0.638 0.712 0.673 0.62 0.708 . 661 0.687 0.721 0.704
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