














of informative concept banks by performing three experi-
ments on the unconstrained web video collection from the
TRECVID 2011 multimedia event detection task using a to-
tal of 1,346 concept detectors.

The result of experiment 1 gives an indication that large
banks of concept detectors are important for covering a vari-
ety of complex events, as they may appear in unconstrained
video. In general, the event detection accuracy increases
with the number of concept detectors in the bank. How-
ever, it also shows that some concept banks are more infor-
mative than others for specific events, and this may result
in improved event detection accuracy. The results of experi-
ment 2, and the same experiment on the dataset provided by
Merler et al. [21], show that event detection using an infor-
mative concept bank outperform banks using all concepts,
and always contains significantly less detectors. Finally, ex-
periment 3 reveals that our informative concept bank out-
performs both a bank using all concepts and a bag-of-words
for small amounts of training examples. What is more the
concepts in the informative concept bank appear to have a
semantic relation with the events they model. We conclude
that for video event detection using concept banks it pays
to be informative.
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[2] S. Ayache and G. Quénot. Video corpus annotation using
active learning. In ECIR, 2008.

[3] L. Ballan, M. Bertini, A. D. Bimbo, and G. Serra. Video
event classification using string kernels. MTAP, 48(1), 2010.

[4] L. Ballan, M. Bertini, A. Del Bimbo, L. Seidenari, and
G. Serra. Event detection and recognition for semantic
annotation of video. MTAP, 51, 2011.

[5] J. Deng, W. Dong, R. Socher, L.-J. Li, K. Li, and
L. Fei-Fei. ImageNet: A large-scale hierarchical image
database. In CVPR, 2009.

[6] L. Duan, D. Xu, I. W.-H. Tsang, and J. Luo. Visual event
recognition in videos by learning from web data. TPAMI,
34(9), 2012.

[7] S. Ebadollahi, L. Xie, S.-F. Chang, and J. R. Smith. Visual
event detection using multi-dimensional concept dynamics.
In ICME, 2006.

[8] N. Gkalelis, V. Mezaris, and I. Kompatsiaris. High-level
event detection in video exploiting discriminant concepts.
In CBMI, 2011.

[9] N. Haering, R. Qian, and I. Sezan. A semantic
event-detection approach and its application to detecting
hunts in wildlife video. TCSVT, 2000.

[10] A. G. Hauptmann, M. G. Christel, and R. Yan. Video
retrieval based on semantic concepts. Proceedings of the
IEEE, 2008.

[11] B. Huurnink, K. Hofmann, and M. de Rijke. Assessing
concept selection for video retrieval. In ACM MIR, 2008.

[12] N. Inoue et al. TokyoTech+Canon at TRECVID 2011. In
NIST TRECVID Workshop, 2011.

[13] Y. A. Ivanov and A. F. Bobick. Recognition of visual
activities and interactions by stochastic parsing. TPAMI,
22(8), 2000.

[14] Y.-G. Jiang, J. Yang, C.-W. Ngo, and A. Hauptmann.
Representations of keypoint-based semantic concept
detection: A comprehensive study. TMM, 12(1), 2010.

[15] Y.-G. Jiang, X. Zeng, G. Ye, S. Bhattacharya, D. Ellis,
M. Shah, and S.-F. Chang. Columbia-ucf trecvid2010
multimedia event detection: Combining multiple
modalities, contextual concepts, and temporal matching. In
NIST TRECVID Workshop, 2010.

[16] G. Lavee, E. Rivlin, and M. Rudzsky. Understanding video
events: A survey of methods for automatic interpretation of
semantic occurrences in videos. TSMC, 39(5), 2009.

[17] L.-J. Li, H. Su, E. P. Xing, and L. Fei-Fei. Object bank: A
high-level image representation for scene classification &
semantic feature sparsification. In NIPS, 2010.

[18] X. Li, E. Gavves, C. G. M. Snoek, M. Worring, and
A. W. M. Smeulders. Personalizing automated image
annotation using cross-entropy. In ACM Multimedia, 2011.

[19] D. G. Lowe. Distinctive image features from scale-invariant
keypoints. IJCV, 60, 2004.

[20] S. Maji, A. C. Berg, and J. Malik. Classification using
intersection kernel support vector machines is efficient. In
CVPR, 2008.

[21] M. Merler, B. Huang, L. Xie, G. Hua, and A. Natsev.
Semantic model vectors for complex video event
recognition. IEEE Trans. Multimedia, 14(1), 2012.

[22] M. R. Naphade, J. R. Smith, J. Tešić, S.-F. Chang,
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