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Video Strea mng:HTwhe Facts

* Three Major Revolutions in Mobile Communications:
 Capacity of the wireless mobile network = 4G/LTE
e User demand = Smartphones
e The video data distribution = Video Streaming Services

?
* Higher Network Capacity = Smooth Video Streaming

e Not yet:
» Edge of the cells
« Dense areas
 Indoor coverage
 Quality of experience (QoE)



Quality Assessment for Video Streaming

e Fidelity > Resolution > Metrics: e.g. PSNR

e Continuity = Initial Delay, Buffer Underrun > Metrics: e.g.
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A No-Reference Objective Metric: Pause Intensity
(Characterised by the Play-Pause Scenario)

* Pause Intensity:
e The Combined effects of:
» Pause duration (v)
 Pause Frequency (f,)

e Depends on the:
» Network Performance (1)
» Video Code Rate (A)

e Doesn’t depend on the:
o Client Side Buffer Settings
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I. MOSvsPI II. QoE evaluation on both
client & network sides
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* Subjective testing
—— Fitted curve
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A:video code rate; y: transmission effect; n: throughput;
R: total allocation; R: scheduler incoming rate
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ase I: Resource Allocation ionin LTE

Allocationremains the same
in two consecutive time slots

Subcarrier =15Khz
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CQI: Channel Quality Indicator; CSI: Channel State Information




QoE Driven Resource Allocation Algorithm
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Efficiency (bfs/Hz)
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‘Case 2: QoE Driven Rate Adaptation in Video Streaming

e.g. http-based adaptive rate streaming

User

PL.-PL = n @ Pl,)A

PI can take the network statistics and the required data rate into account



Video Code Rate, A (Mb/s)

PI-based rate adaptation and a= 0.3
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PI distribution for oo = 0.3 and 3

— a=0.3, Non-Adaptive
m— r=0.3, Adaptive

=3, Non-Adaptive
. =3, Adaptive

0.8

0.7

0.6

0.5

CDF

0.4

0.3

0.2

0.1

0.8 1

04 0.6
Pause Intensity (PI)

(©)

0 0.2



® Pause Intensity shows a strong correlation with video
quality perceived by the viewer.

® Pause Intensity can aid adaptive redistribution of video
traffic to meet QoE requirements under network
resource constraints.

® Recent related publications:

- “Model and performance of a no-Reference quality assessment metric for
video streaming” IEEE Trans. on Circuits and Systems for Video Technology,
December 2013.

- “A quality driven framework for adaptive video streaming in mobile

wireless networks,” IEEE Wireless Communications and Networking
Conference (WCNC), April 2014.

Aston University
Enpreening & Appbed Soence

11



Thank you



