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A few of our capabilities

e User experience modelling

e Software application development

e Workflow analysis and application development
* Mobile application design and development

e Software security

e Software Systems analysis

¢ |OT application development
e Economics

e Statistical analysis

* Big data analytics

¢ Big Data, Al and ML

* Models & Simulations

e Economics

i

Science, Analytics and Toolkits
—for Emerging Challanges —

Sectors

e Medical informatics
Recruitment industry
Education e Hospital management
Computer gaming systems

Health & wellbeing e University student on
Social organisations boarding systems

Regulatory affairs e Technology consultancy
* Transportation

e Air quality & environment

Products
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Lighting and Thermal LT method

Mailn aim

LT-method is a practical tool to predict building energy demand based on the concept of passive
zones. It could help inform knowledge about building energy performance at an early stage of
design.

Key outputs:

A manual method has been developed by Nick Baker and Koen Steemers, from the Martin Centre for
Architectural and Urban studies, University of Cambridge, since 1988.

Important contributions to further revisions were also made by David Hoch, at the Martin Centre for
Architectural and Urban Studies, University of Cambridge, and Cambridge architectural Research Ltd.

https://www.sciencedirect.com/science/article/abs/pii/0378778895009507

UNIVERSITY OF
http://www.esru.strath.ac.uk/Courseware/Design tools/LT/fur_info.htm CAMBRIDGE



https://www.sciencedirect.com/science/article/abs/pii/0378778895009507
http://www.esru.strath.ac.uk/Courseware/Design_tools/LT/fur_info.htm

The LT-Portugal software: a design tool for architects.

A software implementation of the LT Method specifically
customised for Portugal

TECNICO

UNIVERSITY OF
http://www.irbnet.de/daten/iconda/CIB17395.pdf LISBOA CAMBRIDGE
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http://www.irbnet.de/daten/iconda/CIB17395.pdf

The LT-Portugal software
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LT Sketcher screen
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Figure 3: LT Sketcher screen showing
plan of building with atrium [in blue]
(green house or buffer space).


http://www.irbnet.de/daten/iconda/CIB17395.pdf

Climatelite

A software for design teams that works towards truly integrated low carbon design from
initial design conception.

It is an iteration of the LT Software with the addition of features like Site Analysis, Carbon
Mixer and Strategy Wizard

Bl
BG&A hfacing AVIVA

https://www.bre.co.uk/filelibrary/pdf/cap/Climate Lite Leaflet Layout 1.pdf



https://www.bre.co.uk/filelibrary/pdf/cap/Climate_Lite_Leaflet_Layout_1.pdf
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Figure 2: Energy and environmental
performance (LT Method)



Total Obsolescence Management Capability
Assessment Tool (TOMCAT)

Main aim

TOMCAT is a tool for contractors to perform self-assessment and for
the MoD to set obsolescence management capability improvement
targets to its suppliers.

Key Outputs: A web platform containing scoring scale for metrics and
assessment results. The tool was developed by Cranfield University for and in

collaboration with the Ministry of Defence.

Ministry
of Defence

https://www.researchgate.net/publication/241779062 TO
MCAT An Obsolescence Management Capability Assess
ment Framework



https://www.researchgate.net/publication/241779062_TOMCAT_An_Obsolescence_Management_Capability_Assessment_Framework
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Figure 1. Research Methodology.
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Figure 2. Scoring Scale for Metrics.

Table 2. Number of Metrics per Activity.

Activities Number of metrics
OM Governance 3
Supplier

Design for Obsolescence

Risk Assessment

Obsolescence Monitoring
Communication

Obsolescence Resolution Process
Total

Tomcat assessment Process.
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Requirements analysis example
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TOMCAT web assessment platform

Uorns Poogect O , 254, 24 A
Figure 5. Snapshot of Assessment Creation in TOMCAT. - =
i

Figure 6. Snapshot of Assessment data input in TOMCAT.



Assessment results
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How it ends up being a product

access sharepoint member login

Through-life Engineering Services
Centre Search... search

Work WithUs Courses TES Conference Downloads ContactUs

Through-life Engineering Services (TES) maximise lifetime value for products, assets and infrastructure. TES make
manufacturers more responsive and competitive, and give operators substantial savings and assured performance:

Reduced costs

Agility in production and ongoing operation
Extended lifecycles

Assured availability and safety
Sustainable use and re-use

The Cranfield Manufacturing Consultancy enables manufacturers and operators to take advantage of the potential of TES.
We combine expertise in business and change management with Cranfield's world class research and education capability

ta:
« Transform thinking and business practices needed to take advantage of the potential of TES; and
= Deliver specific TES improvements, targeting key opportunities.
Business Strategy and Change Management
Maintenance
Cost & 2 No Fault y
Uncertainty S Obsolescence Found Self- prahzak
Trade-off No Fault
Risk Management Assessment &
REtepapey | Modelling Benchmarkin Found
ES E Reduction

Opportunity Monitoring

h and Education

ﬁ Rolls-Royce [ BAE SYSTEMS | & BOMBARDIER

trusted to deliver™




MAIA Project: Models and methods for Accidents prediction
and Impact Assessment

DT funded project, 11 months, May 2017 — March 2018

Main Aim
To develop and test new techniques and tools to improve the way road collisions
are predicted and related impacts estimated.

Key outputs: a proof-of-concept web platform for the analysis, and prediction of road

collisions events, enabling fast and robust models to run and be generated at national as
well as local scale.

An Impact Assessment toolkit using real-world data to understand impacts caused by road
collisions and roadworks.



MAIA Project Components

INTEGRATED DATABASE

A 4

A 4

ACCIDENTS/CASUALTIES
PREDICTION

ROAD ACCIDENT
IMPACT ASSESSMENT

\ 4

PARAMETRIC
MODELS

|

A 4

|

ROAD WORKS IMPACT
ASSESSMENT

A

y

|

NON-PARAMETRIC Congestion
MODELS } { DELAYS J {

Costs

Environmental
Costs

Model Coefficient Generation

Automated (proof of concept)

TOOLKITS and Web-PLATFORM

(Working Prototypes)

a2
Department
for Transport




Accident Prediction Models — best models so far

Q 32,844 records of crash 0 1,780,653 records of O More than 320 parametric (microeconometric) and
annual rates (LSOA) and related STATS19 data (2005-2015) non-parametric (artificial neural networks and pools
potential predictors analysed; analysed; of artificial neural networks) developed and compared;

Resolution ] Cras.h Models Accuracy

dimensions

England Distribution of M. of Crashes per LS0A in 2015
|Observations v Model Sirmulatisns)

Negative Binomial

i EE ERROR from
Ensembling (ANN) o
N f Poisson Regression -
. . . . . sox ERROR 4%
Link/junction o . Ensembling (ANN) - (30% for less
ca sua It 1es . frequent events)
. ' . . Orde_red M_ultlnomlal ERROR
Llnk/JunCtlon SEVE I'Itv PFDbIt/LOgIt Model o 5% slight and
Ensem bling (AN N) 20% 13.45% 14.27% 15% Serio‘lls;’fﬂtﬂ].

1% 1.26%1.11% - -
o e,
Fatal Serious

= Sample Frequencies = Average Predicted Probabilities



Accident Prediction Models

.............................

14 sites (>1 casualty)
across the country
40 casualties-year

social benefit

yer of casu:

W £1.5m

P -38%
Prob. [Acc. Sev. = Serious] 0.150 0.115 -24%
Prob. [Acc. Sev. = Slight] 0.839 0.878 +5%

19



Accident Prediction Toolkit (web-based)

1 minute
exercise

Q

Project Variables

VIDEO TO BE
INCLUDED

CHANGING
JUNCTION
TYPE

20



O Ability to update models’ coefficients over time and develop context-specific models

1 With respect to a single observatior

O O NN O b W

o

(at Local Authority level or for those areas where collision phenomena follow anomalous patterns).

Estimated Coefficient |

LSOAllcd

E01000001
£01000002
E01000003
£01000005
01000006
01000007

......

Q Q
o
&
LN (Road Length) N. Secondary Schools l N. Pubs krime (uoteifduation Post 16 age (lalioiopulaﬂon Density (m‘ People/Sq KmFPopulation 16-29 age (utio#emale 16-64 age (utloi Constant Alpha Parameter
0.577 0.196 0.065 0.061 0.343 0.057 2.282 2.882 1 0.667 0.600
LSOAllInm District_Eng Crashes 2015 Road_kms LN_Road _kms N_Sec_Schools N_Pubs Crime Education_Post_16Population_Densityl
City of London 001A City of London 17 2.2833826 0.82565794 0 4 0.242 0.13 12.62712
City of London 0018 City of London 11 3.6440762 1.29310289 2 13 0.244 0.279 6.182137
City of London 001C City of London 1 -0.186584346 0 1 0,455 0.201 28.73056
City of London 001E City of London 20 1473737541 0 19 0,026 0.272 7.927215
Barking and Dagenham 016A Barking and Dagenham 0 2.5556033 0.938288321 0 0 0,182 0.1 12.74216
Barking and Dagenham 015A Barking and Dagenham 13 3.7651856 1325797156 S 0.128 0.113 10.71

Published at: United Nation ITS Bulletin http://www.indiaenvironmentportal.org.in/files/file/Bulletin88 final.pdf or here
IET ITS Journal (ITS World Congress Special Issue) http://dx.doi.org/10.1049/iet-its.2018.5218 or here



http://www.indiaenvironmentportal.org.in/files/file/Bulletin88_final.pdf
https://www.unescap.org/sites/default/files/Ch01_An%20advanced%20web-based%20support%20system%20for%20road%20safety%20decision-making.pdf
http://dx.doi.org/10.1049/iet-its.2018.5218
https://digital-library.theiet.org/content/journals/10.1049/iet-its.2018.5218

Collaborators and stakeholders

catAPULT

Transport Systems

X‘Z‘X ‘iii‘
o Cranfield
' University
UNIVERSITY OF

CAMBRIDGE ®

R
Department
for Transport

®

Ministry
of Defence

TECNICO
W LISBOA



PARK Proposition

Overall AIM

Develop processes and tools/platform for exploiting Research outputs in a more user friendly and easy way
as well as maximise the access and use of Academic Research and Innovation to expert but more
importantly to non-expert users.

Objectives in the short/medium-term: Objectives in the long-term:

* Explore the desire, shape and feasibility of an innovative * Give a more accessible platform for non-expert
tool/platform to give easier access to interested actors end users such as Planners, Decision Maker,
to the outputs™* from Academic research and Innovation Consultancy, SMEs

(using the MAGIC Project as a use case) * |ldentify business model scenarios that allow the

e Conduct a robust stakeholder mapping to assess the new tool/platform to self-sustain in the future
need and desire for a tool focused around an initial use

case identified, the MAGIC project Involvement of MAGIC Project partners and key

stakeholders (Local Authorities, Policy makers,

e Conduct a technical feasibility exercise to assess the other Academics) on the Air Quality field will
shape/format (web-platform, centralised or make sure experts as well as non-expert
decentralised software, etc.) perspectives and needs will be captured

* Involvement of MAGIC Project partners and key stakeholders (Local Authorities, Policy makers, other Academics)
on the Air Quality field will make sure experts as well as non-expert perspectives and needs will be captured.

*With the term outputs in this case we intend (models, mathematical formulas, etc.) that traditionally are developed to solve problems or predict events



Why PARK is needed?

* Existing examples

Kot A national repository of

Academic/Research contacts,
| egers | Fundng | Resesen | cupmem | colaborsion | organsatons | nveries | equipment and projects, which in
practice operates as an intelligent
brokerage platform for UK
universities and businesses. It allows
Catogorios users to search using keywords

New to konfer? Get help getting started

Search konfer

@ No Location wr Search Advisor

Aerospace, Defence and i i Communities and Social

Marine Agriculture, Food and Drink Biotechnology Chemicals Services/Policy re I ati n g to a n a re a of i nte re St i n

Construction and Urban n Cuiture, Heritage, Museums esign Digital/Communi jication/IT O rd e r tO fi N d re I eva nt resea rC h a N d

Living and Collections

“connect” with original authors to
" svornon _ 8
discuss further.

What's on konfer?

Funding 51 ! Millions in grant funding available for innovation across Find Funding
Funding opportunities all sectors
109,087 i .
Experts 09, Find an Expert to help you in your area of Research and Find Experts
Reviewed university staff profiles Innovation
. 1,308,584 i : .
Publications 3 . One of the largest single searchable database of Find Publications
Research papers Research
Collaborations 16 Business and Institutions looking for your help Find Collaborations
Active Collaborations
Equipment 15,1 52 From Lasers to Virtual Reality, MRI scanners to Photon Find Equipment
Items of Equipment and Facilities microscopes



Why PARK is needed?

* Existing examples

"% OSFHOME

Air Quality
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Register | Login
Australian Government

IP Australia

Why PARK is needed?

e Other platforms

WELCOME TO THE IP DATA PLATFORM

Your gateway to international intellectual property data.

REGISTER FOR A FREE TRIAL

IP Data Platform

Enables researchers and policy makers to investigate and interrogate data in a powerful analytical
envircnment to make decisions and to create economic and policy insights.

Help us build a connected IP data community that solves common data challenges. If you are a policy
maker, we would love to hear your trade mark policy challenges. Email us at
IPDataPlatform@ipaustralia.gov.au.

News

IP Government Open Data (IPGOD)

IP Australia has released IPGOD 2019. The latest edition b s on the significant enhancements
that were made to the datase

Read more

Datasets

Register to access a series of intellectual property datasets from around the world.

TM-Link

Beta version of an international trade mark dataset, including data from Australia, New Zealand, United Kingdom, the European Union, Canada and the USA

PATSTAT

International patent dataset, developed and maintained by the European Patent Office (for licenced users only)

IP Government Open Data

Australian patent, trade mark, design and plant breeder’s rights records

IP Longitudinal Research Data

Australian dataset of stocks and flows of intellectual property rights filed over the last 20 years

More data is being added constantly. To add your data, to the IP Data Platform, email us at
IPDataPlatform@ipaustralia.gov.au.




Why PARK is needed?

 Traditional or existing tools/platforms allow to simply search using keywords
relating to an area of interest in order to find relevant research and eventually
“connect” with original authors to discuss the subject further.

* No tool/platform gives a user the capability to use the research of others, unless
it has already gone through a long and expensive process to convert the research
output (low TRL) into a software or models suite (higher TRL), which most of the
time is licensed and expensive to buy/use.

* To make a move to break the big barriers of it traditionally being too hard for
non-experts to use novel models and innovative approaches.



PARK — High level concept
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ﬂ 2 Individuals
Interested ® - <,
. . o o
Individuals g @ S ‘e,
dh 2 & o=
a -4
Q
o = Teams
- J z 3
Decision = S
makers DY (e = S
™~ )
: % e
Q A
< :
Q .
S :
. o :
Policy = :
makers = § Collaboration
s g
: %,
VISION: %
To create a data driven Decision Support System
allowing the direct utilisation of and access to the 3 e
outputs, aiming to maximise the impact of the research -§ é _‘e
by the policy community, so not a broker but a usable tool.




How PARK and MAGIC can mutually benefit?

MAGIC as identified case study for the PARK project is about Air Quality
improvement in cities and, in particular, inside buildings. In the long-term by
developing the PARK tool/platform we expect two main positive results:

1. Provide early access to non-expert users to new and innovative research,

dual benefit, at an early stage will inform the researcher/IP owner on drawbacks and things
that should be modified/improved; at a later stage to already have a group of potential beta-
tester for a near to market product.

2. Accelerate the process of emerging ideas and solutions to move faster into TRL ladder,

benefit for the UK economy and to increase the chances of playing a world leading role in the
future, as time is a key component for the penetration and acquisition of market slices in the

different sectors.



Can MAGIC play at the PARK?

Research Requirements Advanced Product Market
Output engineering prototyping development development

MAGIC PARK: accelerating the Process for Accessing and

using Research outputs & Knowledge

Envisaging a world with greener cities



Next steps...

Requirements

elicitation

*Problem Scoping
eUnderstand the customer
oVolatility

Recording DSS
objectives

eUse case, flowcharts and
dataflow diagrams.

eCreate non-functional
prototype applications

Application and
technical architecture

modelling

Functional
requirements capture

eLogical viewpoint, module eFunctional requirements
viewpoint. capture
eConcurrency/process/runtime/t *Non-functional requirements

hread/execution viewpoint.
ePerformance viewpoint.

Requirements
validation

* Correct — accurately states a customer
or external need

* Clear — has only one possible meaning

* Feasible — can be implemented within
known constraints

* Modifiable — can be easily changed,
with history, when necessary

* Necessary — documents something
customers really need

* Prioritized — ranked as to importance of
inclusion in product

*Traceable — can be linked to system
requirements, and to designs, code, and
tests



The assessment process should churn out answers

like these

Web
application?

Software

platform?

Mobile app?

Combination
of different
Soiuiticns?

What sort of technologies and
methodologies are required?

How can we monetise
MAGIC outputs?

Are required
technologies available How fast can this be
or do they need to be done?
developed?

Can this be developed
in phases?



Thanks for your attention

Dr. Fabio Galatioto
Transport and Environmental Specialist

Sci . alytics an ts
—for Emerging Challanges —

fabio.galatioto@sate.tech

| Mr. Nabeel Shaikh
: Technologist

nabeel.shaikh@electronicscience.tech




