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Scene Change Detection and Key Frame Selection Using Fast Feature
Extraction in the MPEG-Compressed Domain
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ABSTRACT

In this paper, we propose novel scene change detection and key frame selection techniques, which use two feature images,
ie. DC and edge images, extracted directly from MPEG compressed video. For fast edge image extraction, we suggest to
utilize 5 lower AC coefficients of each DCT. Based on this scheme, we present another edge image extraction technique using
AC prediction. Although the former is superior to the latter in terms of visual quality, both methods all can extract important
edge features well. Simulation results indicate that scene changes such as cut, fades, and dissolves can be correctly detected by
using the edge energy diagram obtained from edge images and histograms from DC images. In addition, we find that our edge
images are comparable to those obtained in the spatial domain while keeping much lower computational cost. And based on
HVS, a key frame of each scene can also be selected. In comparison with an existing method using optical flow, our scheme

can select semantic key frames because we only use the above edge and DC images.
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F 3 HotEl dhHeol recall®t precision
Table 3. Recall and precision of the proposed scheme

Dissolve detection
Recall Precision
Missingl/ 92.9%(26/28) 86.7%(26/30)
News 82.3%(14/17) 82.3%(14/17)
Beati 83.3%(5/6) 71.4%(5/7)
MLB 100%(2/2) 50%(2/4)
Overall 88.1% 81.0%
B 4 B YoM FES OX oS 0B W recallt
precision

Table 4. Recall and precision when edge images obtained
in the spatial domain are used

Dissolve detection
Recall Precision
MissingU 92.9%(26/28) 83.9%(26/31)
News 88.2%(15/17) 88.2%(15/17)
Beati 83.3%(5/6) 71.4%(5/7)
MLB 100%6(2/2) 50%6(2/4)
Qverall 90.6% 81.4%
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