ARGON DESIGN

. .\“\

Video Quality Monitor Demonstration

By Argon Design in partnership with Qosmos and Tilera

2011

P8001-P-003e 1



System Overview

A demonstration of how DPI and video analysis can be applied to mobile video
streaming

________ wireless network

' Users browse server
& stream videos

server streaming
video at different
rates to simulate
network constraints

5 Results are served {4 qualmon runs on TILEncore
as a web page PCle card, captures &
analyses packets

"1 QOSMOS pRp——

Your Network is Information
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DPI and Video Analysis

The DPI and video analysis program qualmon:

"2 QOSMOS

Your Network is Information

» Uses Qosmos ixEngine to inspect packets
* Recognises video streams
« Extracts details of the stream from the container format and displays them
« Extracts a representative thumbnail from the video stream

* Recognises the player being used from the HTTP user agent and replicates its
buffering model

« Simulates the player’s buffer and displays the margin as a time graph correctly
predicting when the player will freeze when starved of data

 Decodes the video

« Performs image processing to assess visual quality — freedom from blockiness,
blurring and noise
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Visual Quality Assessment

» Uses quality measure based on Farias "No-reference video quality metric based
on artifact measurements," Image Processing, 2005

» Performs separate measurements of blockiness, blurriness and noisiness and
combines them into an overall metric, averaged over the whole video

« Examples:

Overall score =9.48 Overall score = 2.96
Blurriness score = 9.3 Blurriness score = 1.8
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Example web page output

€ Video Quality Monitor - Internet Explorer E@lﬂ
(. )e http://zeus/webgui/qualmon_example.html v |+ | X -,‘ Google P~ |
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T Favorites | @ Video Quality Monitor 1

Browsing Argon Design Video Quality Monitor Demo

info rm ation Network data rate: 457 2Mbps
Active video downloads: 1. Combined video data rate: 1.0Mbps

Thumbna” http://10.10.10.60/camp.mp4?rate=512 IP: 122.27.3.42 Device: iPhone Viewing start time: 16:34:12 End time: 16:39:20
Video: 640 x 480 @ 30fps H.264
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Stream Data rate = 760kbps 5; 2 Download performance
Duration = 4m0Ss :
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Visual qualit fi S S L T Mecium
0-10 Dain fate S To0Rb0e, 244 Download performance
Duration = 3m45s i

http://10.10.10.60/pia. mp4?rate=1024 IP: 92.19.32.45 Device: Android Viewing start time: 16:37:03

Player freeze

o Video: 640 x 480 @ 30fps H.264 ]
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Player buffer
level
Instantaneous
bit rate
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Software Structure

- Runs on the Tilera TILEPro64 manycore processor “ TILERA

« Uses a SMP model with Pthreads

(D web server

« Captures network traffic via the Tilera NetlO library

| ffimpeg ” 0penCV| qualmon ()

* NetlO runs on a dedicated tile and provides .‘ Qosmos ixEngine

packets to 8 worker threads

“#  Tilera NetlO

* These reorder TCP packets and call ixEngine T ,
to process packets and trigger event callbacks

« Callbacks for video data trigger a new thread to analyse the data for each video stream
« The video thread is linked by an asynchronous FIFO to the worker threads

* Video threads are responsible for analysing the video stream, generating the statistics and
presenting the data to generate the output web page

« Video data is decoded using the ffmpeg library

« Video frames are analysed for “visual quality” using image processing built with OpenCV
primitives

* Results are written to an XML file and various JPG images

A web server serves a page that displays the data from the XML file and refreshes every 1s
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Applications

This is just a demonstration, but could easily be adapted to:
» Gather statistics on user video usage
« Monitor user experience and identify problems

* Optimise use of limited wireless data channels by prioritising traffic based on
actual buffer margins and/or video use case
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"2 QOSMOS

Your Network is Information

% TILERA

A powerful combination for streaming video management
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