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Abstract: We present a method to extend the idea of sprite coding to
videos containing a wide variety of naturally occurring background motion,
which could potentially be incorporated into existing and future video standards. The existing MPEG-4 part 2 standard, now almost 20 years old, provides
the ability to store objects in separate layers, and includes a sprite mode where
the background layer is generated by cropping a still image based on frame-wide
global motion parameters, but videos containing more general background motion cannot be effectively encoded with sprite mode. We propose a perceptually
motivated lossy compression algorithm, where oscillatory background motion
can be compactly encoded. Our model achieves a low bit rate by referencing
a time-invariant representation of the optical flow with only a few added parameters per frame. At very low bit rates, our technique can provide dynamic
backgrounds at a visual quality that may not be achievable by traditional methods which are known to produce unacceptable blocking and ringing artifacts.

1 Introduction
Among the most visually salient features of a video is the motion of the objects
in the frame. Unfortunately, from a video compression standpoint, the information
which encodes this motion makes up a large portion of the data contained in a video
file, even when the motion is background motion of secondary importance. For instance, in a video of an outdoor soccer game, the swaying of trees in the background is
of far less importance to the viewer than the players and the ball in the foreground. In
some instances, background motion can be heavily compressed. The existing MPEG4 part 2 video standard, now almost 20 years old, offers the option of sprite coding,
where a static frame can be used to encode the background of an entire video clip. In
this mode, the background of each video frame is cropped from this sprite frame based
on global motion parameters, which specify the motion of the entire background with
only a few parameters.
Traditional sprite coding is only intended for videos with static backgrounds,
where background motion is the result of either a camera pan, tilt or zoom. However,
many videos contain background motion which is approximately oscillatory, where
stationary background objects such as trees, foliage, telephone wires, and flags move
around a stationary fixed point, often due to excitation from the wind. We present
a method for extracting and compactly encoding global motion parameters for perceptually realistic oscillatory background motion. By filtering the motion in the
background pane of a video, we can find the modal shapes, amplitudes, frequencies

