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Abstract. How to convert the compressed information between delivery systems and
the terminal devices becomes an important issue to be solved in order to be compatible
with various resolutions of digital products. To solve this problem, video transcoding has
become an important topic. When original motion vectors are available in the compressed
domain, it becomes possible to save computational cost by utilizing the known informa-
tion. Although many fast motion re-estimation approaches have been proposed, such
as average approach (AA), area-weighted-average (AWA) and median approach (MA),
they are not suitable to convert an existing video to various kinds of resolutions. On
the other hand, these reuse schemes may introduce quality degradation due to the recon-
struction errors. In this paper, we propose a method to address this problem. First, we
introduce a distance-trimmed filter (DTF) that improves accuracy of estimated motion
vectors (MVs). Then we embed Kalman filter, which considers the correlation of motion
characteristics of neighbor blocks in temporal and spatial domain, to improve the accu-
racy of estimated MVs for fast downscaling algorithms. The experimental results indicate
that the proposed method provides an effective improvement of performance for arbitrary
video downscaling.
Keywords: Arbitrary video downscaling, Distance-trimmed filter, Kalman filter

1. Introduction. The rapid development of multimedia communication, such as the
third-generation (3G) mobile communication, is leading to an increasing demand of mobile
multimedia services. Nowadays, many service providers investigate various multimedia
applications such as news, sports, entertainments and other media contents to serve the
users of mobile communication networks. Therefore, to develop effective techniques for
image and video compression became more and more important due to their wide appli-
cations. Recently, many researchers aimed to develop novel image compression techniques
[1-5], which achieve high compression ratio and visual quality simultaneously. Meanwhile,
an effective video compression technique that applies to various bandwidth networks is
also necessary. For video compression, many video coding standards [6], such as MPEG-x
or H.26x, have been developed. As the number of video formats increase, to convert the
compressed information between delivery systems and the terminal devices in the het-
erogeneous networks becomes an important research area. Therefore, the scalable video
coding (SVC) technique [7-11] has been developed and become an important technique to
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