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Remote sensing and
image analysis

Norsk Regnesentral works with applied research.
Established 1952. Ca 70 researchers. Customers are private
companies, the Research Council of Norway, EU, public
sector, international companies, ...
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Performance Assessment and the Human Factor
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We'll come back to this later ...

Scenarios, personas, and models, derived from thorough analyses, can be
used in various prediction and analysis techniques.

Gap Analysis Scenarios Foresight
SWOT : Personas : Evaluation

... Analysis Models Validation
Six Forces Simulation

Lab Experiments

Model Checking

Stories / Novels

i



Systems can be analysed by a combination of formal
analysis, testbeds, simulations, etc. - here from the
EUX2010sec project
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We can use models and simulations for performance
assessment — here using the Credo-methodolgy
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The ASSET assessment framework uses Scenarios for the evaluation.

How much performance do we need ?
What about the Quality of Experience ?

User Experience !
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What is the performance of a video streaming system ?
And how to assess this ?
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Quality estimation:

Classification of test methods for quality of video transmission

| Processed Content |
Original Content Encoder Decoder Processed Content

Obj.Quality Rating

Original Content Decoder Processed Content

Impairment Par.

| Processed Content |
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Assessment methods can be classified in various
dimensions, such as:

user — Subjective <—s— Objective — technical
picture — Directly <—s—— Indirectly — signal
In-service <—s—» Qut-of-service
Real-time « . » Deferred time
Continuous « s+ » Samples
intrusive <——» non-intrusive

QoS metrics

» carefully specified quantity related to the performance and
reliability of the service that we would like to know the
value of.

» Networking QoS metrics

— Connectivity, one-way delay, two-way delay,
throughput, loss, jitter, ...
— IETF IPPM (IP Performance metrics)
RFC 2330, RFC 2680, RFC 2681, IPPM,
WOAMP, ...
» Subjective Assessment Methods

— DVB: ETR 290, TR 101 290 (Measurement guidelines
for DVB systems), TR 101 291, ...

— BT.500, BT.700 (SAMVIQ), ...



Examples of Quality Metrics:
G.107 / E-Model for audio / IP-telephony

» Uses impairment factors

* Related standards:
- G.108
- G.113
- G.175 Recoie i
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Examples of Quality Metrics:
VQM - Video Quality Metric

ObJeCtlve measurement Processed or

HRC Output Video
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SAMVIQ / MUSHRA etc. are examples of subjective

« Standard for Video Quality Assessment in multimedia

assessment methods

(BT.700)

 Builds on experiences from MUSHRA (audio quality

assessment)

« SAMVIQ and MUSHRA are subjective assessments using
test panels.

» Uses hidden reference, low anchor, user knows total
scale, possibility to change vote, scale from 0 to 100.

 High reliability, comparability w/ other test labs, objective
tests, etc.

IRT
%

EBU-UER
SAMV|QZ Structure of test sessions
1. sequence Reference gl Algo. 3 |

Reference

2. sequence

Hidden
Refel_'ence

k. sequence

Hidden
Refe(ence

Example: Algo. 1: WM9, CIF,168kbps
Algo. 2: WM9, CIF, 1032kbps



The content may influence the quality of a video stream

Windows Media 9
CIF format
all sequences
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The APDEX index can be used to measure QoE for groups

of subjects.

« Numerical Measure of end user satisfaction
« Ratings range from unacceptable to excellent
» Used for response times
» Three end-user categories

— #Satisfied APDEX

— #Tolerating Measauring What Matters”

— #Frustrated

F=dT

Tolerating count
Satisfied count + f

Apdex, = Satisfied
! Total samples




The QoE estimate of video streaming from objective
measurements has been implemented in a product.
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The objective and subjective assessments can be used to
manage streaming systems
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How can we assess the performance of installations in a
science center ?

How can we assess
engagement ?

Can we assess learning ?

The VisitorEngagement project wants to assess engagement in science
centres by using sensors, cameras, data from installations, etc ...
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Reference to the movie «Kitchen stories» by Bent Hamer (2003):
The project VisitorEngagement will replace Folke Nilsson by a Kinect ;-)

© SF Norge AS

i

We can assess objective (technical, physiological,
behaviour, interaction) and subjective parameters

User

~ Artefact

~
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| Information
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Context and Technical Physiological Behaviour Subjective
Situation Parameters Responses and Interaction Assessment
> N N | 7/

~ o Objective Assessment
measures for ~

experience =<
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—
engagement
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Calibration / Evaluation

Estimation
Models




There is a variety of sensors that can be used: camera,
kinect, brain signals, pulse belt, Eye-tracker, blood
pressure, skin conductivity, ...

Can we apply performance measurement to health care ?

The MOSKUS project will develop smart ICT solutions to support self-
management using situational feedback for arthritis, a prevalent and
debiliating chronic disease.
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For chronic diseases two types of assessment are used:
(1) clinical assessment by health personnel;
(2) subjective assessment, i.e., questionnaires, filled out by patient.

The Internet of Things
offers new
Opportunities !
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The MOSKUS project uses objective and subjective assessment techniques
tailored for patients with arthritis.
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The «Treat to Target» concept realised in MOSKUS: the concept supports
self-management, communication patient-doctor, and assessment by doctor

self-
. ) early stable management
diagnosis .
treatment disease
i patient
; i
— e
o assessment P
RA individual plan activity Commgnlcatlon
R » P patient -
P health professional
* medical treat to P
control target

health
professional

assessment by
health professional

i



Preview of the MOSKUS architecture
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‘

communication patient-health professional
+ treat to target

Assessment exercises using sensors enables 1) self-evaluation; 2) more
precise communication patient-doctor; 3) tools for the doctor
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Sensors and performance assessment
methods can also be applied to assess
the performance of athletes.

i
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Regarding the Cross-
Country Fiasko — they
are still assessing ...

Possible causes:

* Preparation of skis
* Ski wax

* The pair of skis

% ;

Ehe New Jork Times
B Q OLYMPICS ~ Sweden's Cross-Country Skiing Success Rattles Norway

Sochi 2014 News Results Pholos Interactives W Follow @SochiNYT
B Get daily recaps

Sweden’s Cross-Country Skiing Success Rattles
Norway

By KEN BELSON FEB. 18, 204

events, including the
all-important team
relays.



