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Video streaming is now in widespread use, and
universally accessing the same video content under
different scenarios becomes more and more important
and practical in the market. Such a demand leads the
modern codec design to possess multi-functionalities.
The codec designers need to care about not only
efficiency, but also error resilience and scalability
simultaneously. The new functionality, scalahility,
enables a single video stream to be scaled up and
down such that it can be applicable to different

environments.

In this project, we try to devise a
hybrid-scalable framework for designing modern
video codecs, such that the following scalahilities can
be achieved. 1) Rate scalability, it enables coded
streams to serve varying-bandwidth clients. 2) Spatial

and temporal scalabilities, they benefit contents to



represent in different resolutions. 3) SNR scalability,
it gifts the capability of progressive display. 4)
Computational scalability, it makes video play well
under different computation-power machines or
multitasking environments. Moreover, we adopt some
latest coding techniques, such as fine granularity
scalability, progressive prediction structure, and
coding tools provided by MPEG-4, which enhances
the underlying coding capability. Taking advantages
of hybrid sourcing data reduction and quality control
in the layered coding, the proposed scalable system
scalable and
hybrid-functional stream offline. The generated

can produce a highly rate
scalable stream can be used to serve all types of
clients, especially suitable for bandwidth-varying
Internet and multitasking PC.

After building the hybrid scalable framework, we
next introduce human perceptual criterion to advice
the whole framework. The scalable system inevitably
shows the content in distinct quality. It is desired that
any enhancement (no matter it is bandwidth,
computation, or any constraint releasing) should be
used to improve the video quality most. The quality
here is of course the received feeling assessed by
human being. Thus, we want to seek perceptual rules
or algorithms for variable frame rate, resolution and
bitrate encoding. Four important issues are disserted
here: 1) choosing low-frame-rate but smooth video
representation by adopting frame classification and
selection, 2)

decomposition which is coincident with human

using suitable spatial-temporal

vison, 3)
just-noticeable-distortion (JND)

evaluating masking effects by
metric and 4)
defining suitable properties for each layer and their
coding orders to get best quality improvement while
moving to the next layer. Considering all these ideas
at the same time, the input video source is first
analyzed

low-frame-rate coding, and to decide its possible

to select representative frames for

spatial scalability. Analyzing the video content and
applying some observations of visual experimental
results helps us to conduct this process. Then, the
spatial-temporal-decomposition module is operated
with the human perception guided. Next, before
going on operating layer-coding  modules,
decomposed frames are further analyzed to find its
perceptual weighting map (frame masking map).
These maps together with layered parameters are
used as the stimulus to operate the layered encoders.
Through these means, the proposed framework is

optimized by human perception.
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