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Imagine this is all

human knowledge
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After primary school
you know 2 o]

After secondary you

know a bit more

20
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Then you get a Uni
degree, and start to
specialise

A Masters takes you

further

®
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PhD study takes you
to the boundary

You contribute to

knowledge, get your
PhD

&
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You continue,
postdoc, lecturer,
prof, and have
graduate students

This is the world,
according to you
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This

is the world,

according to
everyone else

.—you

the inner tube

of opportunity
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More impact
through
collaboration

Exploring the ICT
Portfolio
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This is the ICT
portfolio

5591 Grants

7546 People

115 Research Areas
10 Themes

So how do wWe ..
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Navigate this?

5591 Grants

7546 People

115 Research Areas
10 Themes

Grants on the
web

5591 Grants

7546 People

115 Research Areas =
10 Themes
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EP/K002228/1 - Integrated, Market-fit and Affordable Grid-scale Energy Storage (IMAGES)

Itis accepted that UK enefgy networks face anumber of unprecedented challenges
in the upcoming decades. These challenges include the threat to the security of
ENergy supply due to declinin md\gennus fossil fuel reserves. increased reliance on
imported fossil fiiél (7% of [l and 50% of natural [l are imported, it is predicted
that [l import will be over 80% in 2020). and planned retirement of ageing
generation capacity over the next decade (approximately 20GW or 25% of the
existing generatmn capacity). decarbonising eleciricity generation to achieve the
goal of 80% reduction in CO2 EmISSiGAs by 2050 and coping with the future
increases in electricity demand from electrification of transporiation and space
heating. To address these great thallenges, it is recognized that the UK EREIGY
nefworks, must change, sfrategicaly and the existing regulatory arrangements
should be examined to check if they are fit for the purpose of future gnergy network
operations

To ensure that power supply closely matches demand, the amount of electricity
generated must be well controlled and managed. If the balance between supply and
demand is broken and the difference exceeds a critical level, the POWer system may
fail and cause a regional blackout. The UK is especially vulnerable in terms of
network stability as it has a relatively isolated small island power hefwork Currently,
80% of our eleciricity is generated from fossil fuel (| or [l with the joad

Dbalancing function mainly managed through fo8sil fidél peaking generation [Ills
that respond to load changes. The mix of glectricity generation in the UK will change
dramatically with a large reduction in the use of and [l and an increase in the
clean variable, intermittent renewable energy generalors. The inherent Energy
storage capability that we currently enjoy due to our dependence on fossil fuel
power generation will then be greatly reduced by 2030

Solutions are needed to address the nefwork challenges that will occur due to a
decrease in the implicit EREGY storage available with the planned reduction in fESsil
fuel power generation and the integration of large amounts of unprediciable
intermittent fenewable SOUFCEs. EMER@Y storage can provide manifold values in j)
help meeting of peaky large scale elecirical loads. i) providing time varying energy
charge management, i) allowing FEnewable power generation to be stored to
alleviate intermitience. iv) improving power quality/reliability. v) meeting remote load
needs, vi) storage for management of distributed POWEr generation, etc. This
proposed research programme will focus on the challenging technical and economic
issues faced by integrating large grid scale EREfgy storage with the ENEFGY network
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Topic Browser Tool
You can explore any topic below by clicking on the keywords

Topic ID E Keywords E

557 imaging mri image tissue medical
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146 visual image video scene human
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RP Website

1. Topics
2. Grants
3. Investigators

4. Tools
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http://researchperspectives.org
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Modular design easily extended:
1. Visualisation

2. Link information

3. Similar grants

4. Similar topics

5. Description

6. GOW link

7. Meta Data

http://researchperspectives.org

PBERIRL, Lee ]

==.glance"""
Spinout-

iewperspective

|

1. Visualisation

2. Grants

3. Similar investigators / collaborators
4. Similar topics

5. GOW link

6. Meta Data

http://researchperspectives.org
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. Multi-obiect, high-throughput. spectre-micrescopy (50.00%)
. Development of Obligue Plane Micrescopy for Biemedical Applications (48.82%)
. Multi-ebject, high-throughput. spectre-micrescopy (48.50%)
. Multi-object, high-throughput. spectre-micrezcopy (47 87%)
. A Medel-based Approach te Comparing Breast Images (45.45%)

e 6. A Model-based Approach to Comparing Breast Images (45.04%)
measure 7. Endoscopic FLIM for label-free tissue contrast (44.09%)

M 8. MICA - Nanoscopy Oxford (NanO: Novel Super-Resolution Imaging Applied to Biomedical Sciences (43.70%)

9. A Medel-based Appreach te Comparing Breast Images (43.54%)
10. Mext generation live super-resclution microscopy: development and application at the Cambridges Advanced Imaging Ce
11. A Medel-based Approach to Comparing Breast Images (42.259%)
12. Uktrascund modulated optical temography for functicnal imaging of engineered tissue (41.72%)
13. Uttrazound modulated optical temography for functienal imaging of engingered tissue (41.12%)
14, Uttrasonic arrays for ultrahigh reselution real time biemedical imaging (40.67%)
15. Three dimensicnal ultrasenic elasticity imaging (39.57%)
1§. Ultrasenic arrays for ultrahigh reselution real time biemedical imaging (39.48%)
17. Develocpment of multipheton microscepes for real-world clinical applications (39.14%)
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* Gives accessible overview

* Encourages browsing

* Provides ‘independent’ classification
— avoids politics
— allows comparison across different sources
— shows trends
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* Portfolio visualisation
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N =

markets

digital

structures

model

Strategy
document

Short Label Full Research Topic

OLED Lighting. OLED Lighting

OLED Lighting. OLED Lighting

Origin of Society Transform Where do the stimulants come from to help a society transform
Stimulants

‘Geographical Factors

What factors accentuate differences geographically or thatserve
particular communities?

Civil Infrastructure and Industry

The role of (civil) infrastructure increating a digital economy and
how the industry can collaborate to provide insightinto the future of
a digital economy.

Smart Cities

Smart cities —an emerging economy

New Urban Ecologies

New urban ecologies: how to design resilient socic-technical systems,
new supply chain models in an eco-ingustrial economy?

Methodological approaches

If business model is systemic, what al
approaches are suitedto the digital economy ecosystem

New Digital Economic Models and
People

The people management / development and skill implications of the
rise and spread of innovative new digital economic models-

New Digital Economic Models and UK
Economy

The implications of innovative new digital business models on the UK.
economic - particularly its distributive effects on the UK labour
market, and the implications of that for the nature of work in the UK

New Business Models via Digital Tech

Typologies of new business models enabled by digital technologies-

Model Co-Evolution with Technology

‘What, when and how do business models co-evolve with technology

Techinnovation of Business Models

Business Mode! Innavaticn process and how technalogy innovation
«can be the catalyst

Technology and Business Model
innovation

Digital technalogy and business model innovation

‘Sustainable Business Models

‘Sustainable business models

Business Model Taxonomy Evolution

Aftermore than a decade since the publication of Amit & Zott's

(2001) seminal paper on value creation in e-business, has the

Texture Lab, Heriot-Watt University
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Big Data and Social Computation
Representation of Customer and Cogpnitive
Users Relationships Surplus
Big Data and Data Science The Size of the
Strategic Decision Innovation Internet
Making Skills for Data Internet Structure

Big Datain the Science and Big and Dynamics m
Public Sector Data Internet of Things

Texture Lab, Heriot-Watt University
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Incompleteness i Big Data and Social Computation
and the Representation of  Customer and Cognitive
Digital/Material Users Relationships Surplus
Divide ] Big Data and Data Science The Size of the
The Tec_h[mloglcal Strategic Decision Innovation Internet
Divide Making Skills for Data Internet Structure
Incomplete Big Datain the ScienceandBig ~ and Dynamics m
Information Public Sector Data Internet of Things

Big Data and Strategic Decision Making v

The Size of the Internet

CONs) andather private and commercianetweris?

Internet Structure and Dynamics

Social Computation and Cognitive

Surplus

production of arange ofsevices {5 Healt and Cref?

The Technological Divide

Incompleteness and the
Digital/Material Divide

How doss incompletenessspan the igtl/mateildice?

o

Incomplete Information
sences?

Representation of Users Representation ofUsers

Data Science Innovation

ata science, Innovaton an busines prodoctiviy

Skills for Data Big Data

—— 55.52%

54.55%

—— 54.00%

§3.92%

53.92%

53.87%

53.61%

53.61%

—— 5361%

£3.00%

52.91%

5291%

Relevance FI I I |

production commissioning informal
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SeCtOI’ service
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kator

deC|5|on dynamics 298nda_
goods
con IpUtatIOH mal Iea ble cractive wisening
business brl ging financial ~ structure
relationship appropriate.
ESRC The Big Society, Localism & Housing Policy ‘ ’
Big Science - Big Telescopes
Connecting Early Universe Physics to Modern Advances in Observational 8
Astronomy
Branes, Strings and Defects in Cosmology
Astronomy and Cosmology with the Planck Experiment ]
Theory from the Planck Experiment ] g
NERC Assessing the size of explosive super-eruptions: how big is big? = O ; !
Twistor String Theory and Time-dependent Backgrounds e ! g
PATT Linked Grant Support for the Bristol Astrophysics Group
Project supportfor the Wide Angle Search for Planets
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Big and Open Data

Incompleteness and BigDataand | Social Computation
the Digital/Material | REPIESOONO! Cyomer
users Relationships Sorplus

Bigbaaand  DataSeience The Size of the

The Teshnological  sirategic Decision  Innovation Internet
Oivide MK g foroata | Internet Structure

Incomplete Big Dota nthe ScienceandBig | and Dynamics
Information Public ector 033 intermet o Things

NEMODE

$ci TextureLab
[ Raconteur Name: Richard Vidgen
\ Raconteur Email: r.vidgen(at)hull.ac.uk
Group Members:
Richard Vidgen Nina Marshall
Hasan Bakhshi Carla Bonina

Maureen Meadows

Research Question #1:

What is the value to the UK of open data?
*  Value and benefits interms of economic, social, political and envi
» lIssues, tensions, and for the nation, organisations and citizens

nmental dimensions

Question #2:

What skills and capabilities do UK organisations need to create value from 'big data'?
* Value of impact on: UK erganisations and their business models; creation of new and skilled
jobs (e.g. data scientist); and the competitiveness of the UK economy
scope includes all stages of big data management, ¢.g., data collection, data analysis, using
big data for business operations, using big data in strategic decision-making,,
. ications for training, education, and pelicy

Question #3]

What are the opportunities and ethical
around ‘big data’?
*  We predict that public and private sector organisations will make greater use of big data to
run RCTs to test business and public sector offerings
»  Although RCTs are a powerful way of getting evidence about what works they also raise
ethical concerns: firstly, about the conduct of the RCT itself, and secondly, about how RCT
data is used to guide business and policy decisions

1 chall o randomised lled . (RCT3)

Texture Lab, Heriot-Watt University
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Resilience in the
Built Environment

Social Resilience and
Entrepreneurship

Yellow

New Econamic Modsls n the Digital Economy

Result: top-level

Big and Open Data
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Research
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Big and Open Data

Incompleteness and BigDataand | Social Computation
the Digital/Material | REPIESOONO! Cyomer
Relationships Sorplus

Bigbaaand  DataSeience The Size of the

The Teshnological  sirategic Decision  Innovation Internet
Oivide MK g foroata | Internet Structure

Incomplete Big Dota nthe ScienceandBig | and Dynamics
Information Public ector 033 intermet o Things

NEMODE

$ci TextureLab
[ Raconteur Name: Richard Vidgen
\ Raconteur Email: r.vidgen(at)hull.ac.uk
Group Members:
Richard Vidgen Nina Marshall
Hasan Bakhshi Carla Bonina

Maureen Meadows

Research Question #1:

What is the value to the UK of open data?
*  Value and benefits interms of economic, social, political and envi
» lIssues, tensions, and for the nation, organisations and citizens

nmental dimensions

Question #2:

What skills and capabilities do UK organisations need to create value from 'big data'?
* Value of impact on: UK erganisations and their business models; creation of new and skilled
jobs (e.g. data scientist); and the competitiveness of the UK economy
scope includes all stages of big data management, ¢.g., data collection, data analysis, using
big data for business operations, using big data in strategic decision-making,,
. ications for training, education, and pelicy

Question #3]

What are the opportunities and ethical
around ‘big data’?
*  We predict that public and private sector organisations will make greater use of big data to
run RCTs to test business and public sector offerings
»  Although RCTs are a powerful way of getting evidence about what works they also raise
ethical concerns: firstly, about the conduct of the RCT itself, and secondly, about how RCT
data is used to guide business and policy decisions

1 chall o randomised lled . (RCT3)
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— and use our tools

— GOW, GTR, researchperspectives.org

— decide quickly if you can work with them
— explore dual complementarities

* treat everyone is a potential speaker/reviewer ;)
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— Look at other complementary communities
— but maintain your publishing base
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Photonic Integrated Circuits, developed in 11-V, Si and polymer platforms, allow for reconfigurable
circuit designs. With maturing technologies, applications in all-optical signal processing, quantum optics
and microwave photonics can be envisaged.

| am interested in laser & subsystems specifically those with integrated smart software based control to
lenhance their versatility. And novel laser design to address a wide range of requirements facilitated by
(fast electrical control of the laser output.

(OPTICAL DEVICES AND SUBSYSTEMS: My research interest lies at the interface of Photonics,
Nanotechnology and the Life Sciences in order to develop novel device architectures for applications in
bio-sensing and scientific instrumentation.

" Highly interested in high speed optical clocking for data centres and ultrafast photonics for biomedical
Photonics for future systems A
applications
. . My research focuses on free-space optical (optical wireless) communication but | am also interested in
Optical Communication " N P
fiber-optic or guantum communication.

Photonic Integrated Circuits

Smarter photonic systems

Photonics and lasers at the bioscience
interface

Flexible and Printable Electronics; new device or circuit concepts and architectures on flexible
substrates; More than Moore

Design and optimisation of emerging technological applications using multi-scale materials modelling +
Phase-change materials for computing, memory, and data storage + Quantum dot based organic light-
lemitting diodes for display and lighting + Other?

It is generally accepted that molecular communication is the most promising method to transfer
Nano-scale EM Devices and Networks information between nano-devices when it comes to bio-applications. But is there any possibility to
adopt the electromagnetic (EM) communication paradigm?

\Volume, Velocity and Variety are the BigData challenges. Volume and velocity can be solved through
technology. The variety dimension requires social as well as technical solutions. http://ow.ly/sZiJB. We
need solutions for linking and integrating data.

Dynamic integration of mismatched data; failure-driven ontology matching; effective use of large data
from disparate sources; timely communication and collaboration between diverse organisations during
disasters.

Non-CMOS device technology

Non CMOS device technology (and
Displays)

\Variety of BigData

Dynamic Data Matching and
Interpretation

/A wide range of real-world problems, such as propagation of infectious disease, smart meter data
Dynamic detection of unusual patterns |analysis and financial forecasting, are facing common challenges in extracting and identifying unusual
patterns in "real time" from complex data streams.
| am interested in how novel datasets can be combined with analytics and visualizations to uncover
unforeseen patterns in geographic phenomena. | use geographic information systems to study social
and environmental problems at a variety of spatial scales.

Signal and image processing al IComputational solutions based on signal and image processing and modelling for decision support in
modelling different scenarios with a special emphasis on telecommunications and clinical environments

Methods & Models in Geographic
Information Systems
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Developing self-managed software systems that provide high-level abstractions. Systems that can
IAdaptive Software Systems configure themselves on the fly, automatically adapting to the changing problem conditions. Machine|
Learning and Optimisation to solve real-world problems.
Mathematical logic has been a lifelong interest. For the last 10 years | have been researching fuzzy
llogic, a practical, applicable form of logic when combined with ICT. Beginning with type-2 FL, | have
lextended my investigations to include complex FL.
e would like robots to converse, plan and otherwise interact autonomously with humans and the
orld. A key challenge in developing autonomous robots is integrating such symbolic reasoning with
sub-symbolic learning from robot sensors.
Energy consumption of ICT has accounted for at least 2% of the whole world energy consumption,
Energy Considerations in ICTs However, a breakthrough for reducing the energy consumption while not sacrificing the performance|
lof the communication systems is yet to be found.
IComputing is moving from single core into multiple core systems. We are now entering a world
HPC For the Masses here (virtually) all systems are parallel. However, making the best use of this is not easy with only a
‘ew niche areas having been able to exploit parallelism.

Mathematical Foundations of Fuzzy
Logic

IGrounding symbolic knowledge in
robot experience

Participatory sensing ICT enabled policy modelling and urban governance of Smart cities

Mobile interaction has lead to an increase of geo-tagged social media. In the context of Smart Cities,
Social, Local Interaction how can we best reintegrate media back into the location of its creation, in a way that informs both
visitors and tourists about a place.

Exploring how ICTs can be used in engaging members of the public in political discourse and with the
ICT for civic engagement running of their own communities. For example, this might include the use of technologies that lower
barriers to participation and involve excluded groups

| am interested in the design and application of interactive technologies such as video games to
improve the quality of life of persons with special needs, e.g., older adults in long-term care or
persons with disabilities.

ICT technologies are changing our society at an incredibly high pace. The ageing population poses

Use of ICT to improve human health|huge challenges on our current living standards. ICT is a key element to ensure a high quality of life for
ageing individuals and their social integration.

Recent research shows the importance of behavioural monitoring particularly for ageing population.

Technology for non-intrusive . N N . o S
" 8Y L What are the suitable ICT for non-intrusive behavioural monitoring and discriminating the abnormal
behavioral monitoring behaviours?

Investigating the role of feedback loops in interactive systems, using a control-theoretic approach to
Human operator mode ; - . -
modelling the interaction between the human and the device.

Human-Computer Interaction, cognitive ergonomics and development of quantitative and qualitative
research methodologies for examination of interaction with innovative technologies in complex
systems.

Video Games to Improve Quality of
Life

Human-Computer
Interaction/Interactive Design

My research focus on interactive graphics and human computer interaction, especially on intuitive
Computer vision, graphics, and HCI |exploration of data. My long term goals is to apply Internet-scale data processing to computer
graphics and human computer interaction.

Human expertise, know-how and specialised cognitive skills are attributes that are very highly valued
in critical environments (e.g. in manufacturing, healthcare). Via new advanced ICT technologies such
traits can be an integral part of complex systel

human-centric systems for critical
environments
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But remember our
inner tube of
opportunity

http://researchperspectives.org
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2014/index.php

Texture Lab, Heriot-Watt University 39



Research Perspectives 9 Jan 2013

Provenance ].’ Modellingof Software

y Trust
~ Integrity /' Type Theery m
~
~ /

. Security / Scheduling & Queuing Theory

Ontologies -
Image Interpretation . L Graph Theory
~J N — —
m BIEDA  jormation Managsment / T——
) ) / Smart Devices Software Radio
Data Mining Semantic Web Broadband Antennas

! Terahertz

Medelling of Devices
Context Based Information Retrieval / Quantum Communications & Computing
Cognitive Radio

Information Retrieval ’." OpticalInfrastructure  Tuneable Filters
e —— —L Green Communications & Computing
Interaction Design /] T =
~— — — ___ Photonic Devices
Accessibility Localization / Middleware ——

N User Experience  / Quality of Service
Visualisationof Data Pl biue | telligentNetworks
Multimodal Technologies /! Content Aware Data Transfer

User Interface Design k Internet of Things

Cloud Computing

* 6 step process

* Exploits data analytics and simple remote tools
* Speeds expert meetings up x3...x10

» Strategy doc provided in real-time

AHRT

-eesac I -epsrc I - conc M e N - wcrc N sTrc

Topic 97
o0 g
flood
oo F Iake understandmg"ﬂw co. Stalbed
25000 : emsm" ”k rl I'IVefS tl'anSpOI’t processes
] |men groundwater lakes
change scale
20,000
20,009
15,000
10,000
=000
200+ 2005 2060 2007 2008 2008 B 20m 20z 012

2014

Texture Lab, Heriot-Watt University

26/02/2014

40



Research Perspectives 9 Jan 2013

Research Themes.

http://researchperspectives.org

A Research Themes

Topic Browser Tool

You can szplors any 1opic balaw by cicking on ihe kapwords

i e o e v

[r— R 246 aynhess moleculs reacson compaund Chemical
efficientchernis!
unersiy st nowngharm anpa quses 6 ) m"mpmng%@":rlﬂltlgesw
compaund nthetic
[ ————— ws chemisiry o 5 harmadeutcl
methodot
7. S M reaction
Indstralcase accouet unhversty shefal 6 794 “'rh%ié‘«‘.%f' rnetho‘do
Waing Swdent ph doctorl e O 740
quantum mformation classical system mechanx G 1808 468 - energy demand carbon system technology x
polcy scaenic andrcameata impectu @ wn UKoy
mesl modeling predicuon expenmental competancs 1543 deve\opmempohcy
[ ————— s tGChn?allgchXcity
ener change System
Quastum stom system matsr gas € nz Qov%r)l:menl '0“3’5’,‘.‘;‘9‘.3,'.’;?
emission
@nangy demand Carbon system technoiogy O T red?cnon
WK COmMUNIY SCTVAY Wirkshop research O 288 targetfuture
energy huel Tossil production source © 128 = P— -
F . .
diagnosi
resoarch uk industy indsiria rogramene. & medical +
ey s e autcome diSeaseearly
‘catalysi reaction catalyiic catalysi matal 1234 : hletﬁlttﬁcaretreatment
[P ———- o ea erapy i
e e = diagnostic patient

protein hisdogical molecule structure function  ©F

lases puise light optical wavelength

e

human platform

Research Themes.

A Research Themes

Topic Browser Tool

You can szplors any 1opic balaw by cicking on ihe kapwords

http://researchperspectives.org

[r— R 246 aynhess moleculs reacson compaund Chemical
efficientchernis!
unersiy st nowngharm anpa quses 6 ) m"mpmng%@":rlﬂltlgesw
compaund nthetic
[ ————— ws chemisiry o 5 harmadeutcl
methodot
7. S M reaction
Indstralcase accouet unhversty shefal 6 794 “'rh%ié‘«‘.%f' rnetho‘do
Waing Swdent ph doctorl e O 740
quantum mformation classical system mechanx G 1808 468 - energy demand carbon system technology x
polcy scaenic andrcameata impactu @ wn UKoy
mesl modeling predicuon expenmental competancs 1543 deve\opmempohcy
[ ————— s tGChn?allgchXcity
ener change System
Quastum stom system matsr gas € nz Qov%r)l:menl '0“3’5’,‘.‘;‘9‘.3,'.’;?
emission
@nangy demand Carbon system technoiogy O T red?cnon
WK COmMUNIY SCTVAY Wirkshop research O 288 targetfuture
energy huel Tossil production source © 128 = P— -
F . .
diagnosi
resoarch uk industy indsiria rogramene. & medical +
ey s e autcome diSeaseearly
‘catalysi reaction catalyiic catalysi matal 1234 : hletﬁlttﬁcaretreatment
[P ———- o ea erapy i
e e = diagnostic patient

protein hisdogical molecule structure function  ©F

lases puise light optical wavelength

e

human platform

Texture Lab, Heriot-Watt University

26/02/2014

41



Research Perspectives 9 Jan 2013

Ressareh Themes: iformalie s Comrurcabon Technologis

Researeh Areas: Human-Computer insrachen

Topic Browser Tool

‘P can exgiiee a1y ki slaw by clickang on e keyweeds

http://researchperspectives.org

i e o e v

Topic 0 3 Keywords ¥ Retevance 107 - dugatal ec onomny Lechmogy soChely information ®

= . ‘

- S —— o iformation customer

T Fesaarch puslic commanty engagement practice £ m individual

108 ‘organesation trust imfurmasiom pelicy domam £ 287 h”gfggfty}e‘fhpolcgy

208 ‘saxcaal people e online indwidual 0 248 olential

[ - bisines” digital
economic

= e Y =

P [repr————— M«mm—m x

S ————— 1w age

e ——— population

[ ————— ) peoplelwmg home

[ — older Workevdiop

T 0 T soma[ “health

B e o imy emenuasta ageing

rer—

N computng ubinuiton invotved chatenge ermbeaded 0 By 263 datum formaton ansysa e sel [x]

5 o dataset

@ oo ey wosr profect sxperionce & ™ anse, analysi

. mining v?‘%{l‘llp'ﬂ

= S IC 1 collection |argemforrnatlon

an pokicy economec envirommental impact w19 "

- e e Soursamoufl

Texture Lab, Heriot-Watt University

26/02/2014

42



