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a1d0df80a1. Field of the Invention This invention generally relates to
transmission of audio and video signals, and in particular to a technique for
synchronizing audio and video frames in a video system that uses sampled-

data based transform encoding. 2. Description of the Related Art The
increasing use of video services, including broadcast video, video-on-demand

and broadband video, over public networks has created a need for video
systems capable of delivering high quality, high data-rate video signals. Such
signals generally require a large amount of bandwidth that is not available on
public telephone networks. For these reasons, it is desirable to compress the

amount of data representing video signal. One approach to reduce the
amount of data required to encode and transmit a video signal involves

transform coding techniques. Transform coding is well known in the signal
processing field and is used to reduce redundancy in a signal by transforming
it into a frequency domain representation. Commonly used transforms include
the DCT (Discrete Cosine Transform), the Hadamard transform, the Discrete

Fourier Transform (DFT), and the discrete sine transform. The DCT has proven
to be a very efficient transformation because of its inherent characteristics. In
particular, the DCT has the property of energy compaction and exhibits a high
degree of localization in the transform domain. Localization of the energy of
the transformed signal can be used to eliminate redundant data so that only
the frequency components of the transformed signal that are necessary for
the reconstruction of the original signal are transmitted. Also, since most of
the transform coefficients are zero, they can be more efficiently encoded.
Thus, the signal to be encoded can be reduced to a block of data with an

amount of compression given by the DCT. Video systems based on transform
coding techniques generally include an encoder that transforms an input

video stream of digital samples into a stream of transform coefficients and a
decoder that reconstructs the input video stream from the stream of

transform coefficients. In conventional video systems using transform coding,
the amount of compression achieved may vary depending on the data being
coded. This compression can be improved when the video stream is divided
into blocks, also called picture frames, and the DCT applied to the blocks of

the video stream. The amount of compression (number of bits needed to code
the video stream) can be reduced by generating block-based codes

representing the non-zero transform coefficients. Such transform based video
coding system has been referred to as a DCT-based video coding system. The

DCT-based 648931e174
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