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TRANSMISSIOAND ANALYSIS
OF VIDEOCONTENT
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Growing societal Not

expectations of CCThaving Effective | effective
Impact on: and very | and not
_ effective very
v, Crime effective
v, Anticsocialbehavior e 74% 21%
detection
sources: Crime 62% 46%
prevention
v, T.Honess E.Charman Makin
. ’ _ g ;
al | ¢ * Ay tdzot people 53% 45% *
Acceptability and feel safe

Perceived Effectiveness

v, A.Spriggetal.,at dz-of A O
attitudes towards CCTV:
results from the Pre
intervention Public
Attitude SurveyX € 03/07/2011
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WHY DO WE NEEDSPECIAL
QUALITYMODELINGFORTRV?

Subjective video

quality scale not

appropriate for 240p, 1080p HD, 1080p HD,
TRV 24 BPP, 24 BPP, 1 BPP,
low bitrate: high bitrate: low bitrate:
wPerceived wPerceived wPerceived
guality: guality: guality:
excellent bad
wRecognition rate: wRecognition rate: wRecognition rate:

bad excellent excellent
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VQIPS (Video Quality in Public Safety) Working Group
v, Established in 2009

v, Developing guidance for public safety video
applications

Goal: to link potential public safety video stakeholders
to most applicable, qualityelated

v, Research results

v, Specifications

Secondary effect girocess: identifying areas
deserving more research

Challenge: making research results understandable to
public safety practitioners 03/07/2011
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Approach taken by VQIPS: to remain application
agnostic

v Instead of attempting to provide individual answers to
each of many public safety video applications

v,  Be based on commonalities between them

Foremost, each application consisting of some type of
recognition task

Ability to achieve these tasks impacted by many
parameters

5 of them selected as being of particular importance

These parameters forming what are being referred to
as Generalized Use Classes, or GUCs
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Goal of test methods for TRV:

v, To assess ability to recognize information in video

v, ¢2 06S 3AYy2a0A0 (G2 OASHSNO
Fundamental rules in assessing quality level of TRV

v, Measuring ability of participant to performask

v, Avoiding ambiguity

v, Avoiding personal preferences

v, Reducing subjective factors

Testmethods desigmlescribed iINTUTP.912  osomzon
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Use case introduction Example frame

> Video recorded using CCTV
camera

v, Then streamed In
constrained conditions

> Users to perform required
function successfully

v2 KOG A& LIS2LX SQa [oAfAGe G2
recognize car numbers?
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Use case introduction

> Videobronchoscopy,
recording during surgery

v~ Almost motionless image for
long periods of time

> Predisposing such recordings
to lossy compression

i, Use of only visually lossless
compression motion images

» WhatisLJS 2 LJ SQa | @

recognizevisual artifacts?

Example frame
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License plate

recognition
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30 Source video sequences (SRC)

30 Hypothetical Reference Circuits (HRC)

H.264codec used40 kbit/s ¢ lowest bitrate, 440
Kbit/s ¢ highest bitrate

900Processed Video Sequences (PVS)
30 non-expert subjects
Taskrecognize car license plate numbers

ProcedureAbsolute Category Rating (AQHRke,
Referencei TU-¢ 3P.8@0 Recommendatian
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Bronchoscopic

diagnosis task
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3 Source video sequences (SRCs)

8 Hypothetical Reference Circuits (HRC)

MPEG4 codec used80 kbit/s ¢ lowestbit-rate,
1280kbit/s ¢ highest bitrate

24 Processed Video Sequences (PVS)
9 expert subjects

Taskdistinguish between original and
compressed video sequences

ProcedureBubblesort like, ReferenceD. Knuth,
0The Art of Computer Programmigg
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Recognition
Rate = f(BtRate)



v, Threshold detection parameter

> Probabillity of:

v, Platerecognition with no more thanone errorg
rationale:
ONo errorg ¢ too restrictive

oone errok ¢ reasonable, 36 alternative
combinations
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two errorg ¢ too relaxed, 129@lternative
combinations

v, Cliniciancannot distinguish betweerriginal and
compressed videsequenceg; rationale:

cOnly visually losslessdeosequences consideré¢al
be ofquality suitable fordiagnostic purposes

Referencea @ 5 dzLJt | Bvaluatidiiof qluafityd =
retainingdiagnostic credibility for surgery video
recordingg

Commonmethod ofanalyzing results

Fitting of diverse recognition tasks ingnglequality
framework
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x Subjects—Model
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Working towards standards development

v, Coordination of various organizations whose goal
IS to create standards for public safety video

v, Seeking to create consistent terminology of
concepts related to

Quality of video utility

Related equipment
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v, Determininghow existing work can be applied to
broader class of applications

Enormous work, driven by Video Quality Experts
Group (VQEG), carried out for past years in area of
video gquality

s New project formed for taskased video quality
research

v, Acronym for this project QART: Quality Assessment
for Recognition Tasks

v, QART addressing precisely problem of lack of quality
standards for video monitoring
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Plans and
proposals of joint
research topics
within the area
of quality
assessment for
recognition

tasks...

Checking
NB a dzt
stability

Investigating
H.264
encoders

Quantifying
GUC

Measuring

camera
quality

Investigating
video acuity

Extending
test
methods
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As usual in

VQEG... ©
e Publications

e VQEG Reports
e Standardization

03/07/2011



03/07/2011




> UseCharacteristics
v, DiscriminationLevel
v, Usagelimeframe
', Scenecontent
v, TargetSize
v, Motion

v, LightingLevel

=]
=r

Generalized
Use Class

)=
e
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UseCharacteristics

v, DiscriminationLevel
v, Usagelimeframe
Scenecontent

v, TargetSize

v, Motion

v, LightingLevel
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> Research on efficient
algorithms that classify
video sequences upon
target size and lighting
level

> Implementation
of these
algorithms

1, Tests
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Partly resolved
(e.g. by Temporal
Complexity

models)

High
Motion

Low
Motion



A Levels:

A Large

A Small

A Problems:

A Target
discriminati
on
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> Metric to quantify effective
performanceof video
systems

> ByAndrew Watson, NASA
AmesResearciCenter USA

» Based on eye charts

> Attemptingto correlate
acuity data to other metrics
andresults:
s PSNR
v, SSIM

v, VQM
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