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Video Copy Detection Algorithm Against Online Piracy of
DTV Broadcast Program

Joosub Kim® and Jeho Nam”*

of
2 =12 EHEAE DTV ¥4y 289 EHASS Adsty] $3 vt BAE HE daeEs Ast. At
3 AuEe AT AE Wabh ek e vt TS Huste 71z d(keyframe)S T F, 7z
AN - B EAARE FE) Aol S2E PEYY ARESY AR} vinFoA AT PEY) BHRA 4RE
waste 5948 Y (filtering) 715S ATdth 53] BE ZHUS o|&31A &1 7|z AvrS FEFo N UjEF WE
AEY ARE HF gRE §840F AT F JJon, 29l AEHAAA RG] FEHE Jdn HE 231 A4, A
A9, 34 @3 9 e 24 5o BUd 594 BAETE AATE A9L Faie AT B V)& LndBED
o) Aerlude Balod 4H $54E Frled
Abstract

This paper presents a video copy detection algorithm that blocks online transfer of illegally copied DTV broadcast programs.
Particularly, the proposed algorithm establishes a set of keyframes by detecting abrupt changes of luminance, and then exploits the
spatio-temporal features of keyframes. Comparing with the preregistered features stored in the database of DTV broadcast
programs, the proposed scheme performs a function of video filtering in order to distinguish whether an uploaded video is illegally
copied or not. Note that we analyze only a set of keyframes instead of an entire video frame. Thus, it is highly efficient to
identify illegal copied video when we deal with a vast size of broadcast programs. Also, we confirm that the proposed technique
is robust to a variety of video edit-effects that are often applied by online video redistribution, such as apsect-ratio change, logo
insertion, caption insertion, visual quality degradation, and resolution change (downscaling). In addition, we perform a benchmark
test in which the proposed scheme outperforms previous techniques.

Keyword : copyright protection, content-based, video copy detection, video filtering.
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Fig. 1. Caption, logo insertion and aspect-ratio change(16:9—4:3): (a)
original, (b) top & bottom box insertion, (c) side cropping
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Fig. 2. Spatial weight: (a) 3x3 block, (b) blocks of averaged luminance,
(c) blocks of spatial weight, (d) result of applying (c) to (b)
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Fig. 3. Temporal change of luminance: (a) weighted averaged
luminance 7, (t), (b) weighted luminance difference A (¢), (c)

differential luminance difference A’(¢)
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Fig. 6. Process of computing a keyframe similarity between reference video and query video
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Table 4. Performance of video copy detection according to edit type
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Table 7. Experiment organization and result of advertisement video
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Fig. 9. Performance evaluation according to edit length: (a) 1 min, (b) 3 min, (c) 10 min, (d) 20 min
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