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Compact Representation of Video Local Feature Descriptors

Zhang Xiang, Wang Shigi, Zhang Xinfeng, Ma Siwei, Gao Wen
Institute of Digital Media, Peking University, Beijing 100871, China

Abstract: Objective: Compression, storage and transmission of local feature descriptors have shown remarkable
importance in a wide range of image and video applications. In this paper, we aim at developing a hybrid framework of
conventional image/video compression and compact feature representation to make the multimedia smarter for
retrieval/analysis driven applications. Method: Towards compact, discriminative, and meanwhile efficient representation
of feature descriptor, the multiple-reference prediction technique is introduced to remove both the redundancy from both
spatial-temporal domain and texture-feature, by efficiently leveraging the information in video coding. Furthermore, the
rate-accuracy optimization (RAO) technique is introduced, targeting at optimizing the performance in matching/retrieval
based applications. Result: Based on the extensive simulations on different test databases, it is shown that the bitrate of
visual features can be significantly reduced according to the proposed scheme, while keeping state-of-the-art
matching/retrieval performance. Conclusion: The proposed system has demonstrated its efficiency and effectiveness
towards novel multimedia compression framework for the smart device applications.
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Fig.1 The overview of the proposed feature compression system
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Fig.2 Scatter plot of the prediction error in terms of Ny, the black
solid line is fitted by training data.
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Fig.3 The relationship between the optimal QPr and A. The
fitted function QPr(1) =a xIn(A+b) + ¢ is plotted with
95% confidence bounds, where a =38.25b=1193,c=
—66.83.
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Fig.4 The relationship between the optimal QPr and A. The
fitted function QPp(A) =a XIn(A+ b) +c is plotted with
95% confidence bounds, where a =6.539,b =0.114,c =
43.28
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Fig. 7 simulation results of bitrate under landmark retrieval database 13, where

the average precise of rank 1 for each operation point is always 100%.
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