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Human Interactive System for Networked Video Streaming
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Summary of thesis contents

In this thesis, we discussed the application and development using human interactive
technology and visual saliency map analysis for the networked video streaming. As
we know, for current video streaming systems, there are more and more devices to
record videos, more and more powerful servers to process encoding, larger and larger
databases to store them, and also faster and faster network speed to transmit video
packages to viewers. However, viewers still feel discontented on passively
transmitted videos, for preferring a real time interactive system. In this thesis, we
developed a Human Interactive System to make network video streaming more
efficient, not only to benefit the network traffic, but also to adapt video content based
on viewers' interests and real-time requirement.

For interactive media applications, eye gaze is now used as a content adaptation
trigger, such as customized advertisement in video, and bit allocation in streaming
video based on region-of-interest (ROI). The reaction time of a gaze-based networked
system, however, is lower-bounded by the network round trip time (RTT).
Furthermore, only low-sampling-rate gaze data is available when commonly available
webcam is employed for gaze tracking. To realize responsive adaptation of media
content even under non-negligible RTT and using common low-cost webcams, we
propose a Hidden Markov Model (HMM) based gaze-prediction system that utilizes
the visual saliency of the content being viewed. Due to the strong prior of likely gaze
locations offered by saliency information, accurate runtime gaze prediction is possible
even under large RTT and using common webcam. And region-of-interest (ROI) bit
allocation is real-time performed based on predicted future gaze location to adapt the
video content for reducing bit size and perceived visual quality.

By the latter half of the thesis, a novel method using saliency map for detecting
video busyness, which is called visual attention deviation (VAD) is improved, to
develop the gaze prediction system. We all know that analyzing human perception is
time-consuming, for subjective evaluation is necessary. The experiment always cost
much time and need a lot of subjects. However, saliency map analysis is able to find
out the most salient region by low-level figures using given picture or frames. Based
on the existed analysis methods, we proposed our metric VAD to detect video
busyness by analyzing the saliency regions along the whole timeline with the
presented HMM in first half work. Through experiments, we show that VAD was able
to detect the video busyness by analyzing the saliency objects transition probability,
using trained HMM. And our comparison results show that it's much sensitive than
other metrics, and the most important is that VAD result is matching subjective
evaluation, which means it's reflecting human perception while the video is

play-backed.



AR 3)
(Separate Form 3)
MEmXOEEMEOEE
Summary of the results of the doctoral thesis screening
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