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Key statistics about
research globally

Gross domestic expenditure on R&D, selected economies,
2000-2021
USD billions in constant PPP prices

United States

China
EU27

Japan

Korea
France
—0

Source: QECD R&D statistics, February 2023 « See OECD Main Science and Technology
Indicators at oe.cd/msti for most up-to-date indicators.

@) OECD

PATENT GRANTS BY ORIGIN COUNTRY
& FIELD OF TECHNOLOGY

MEASUREMENT
5.9%

DIGITAL

COMMUNICATION
6.5%

M EDICAL TECHNOLOGY *

TRANSPORT
4.5%

7 ';"p‘w‘ “‘.‘ / :
CHINA
& A S CIVIL ENGINEERING
/ 7%

COMPUTER ouUTH G OTHER SPECIAL MACHINES
TECHNOLOGY A 3.6%

10:5% united | CHINA

Patent gra nts g 2021
SAVERICA 880/ of patent grants were issued to
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Red moonrising

High-quality science papers, by author
location, selected countries/regions

Share of global high-impact papers*, %'
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Nature Index, contributions to
papers published*,’000
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Year of publication

*Top 1% by number of citations, Web of Science platform
TPercentages can add up to more than 100 due to
co-authorships *In prestigious journals

Sources: Nature; Clarivate, Web of Science; The Economist

Scientific discipline 2

Share of global high-impact papers* by author
location, selected countries/regions, 2022, %t

® China @ European Union United States
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Materials science ® @

Chemistry @ ]

Engineering @ @

Computer science ¢ —

Environment & ecology > —0

Agricultural science ——

Physics o—o

Mathematics -—0

Biology & biochemistry @

Molecular biology oo—

Space science @ -]

Neuroscience o—0—

Clinical medicine o—0-

Immunology o—0—

*Top 1% by number of citations, Web of Science platform
tPercentages can add up to more than 100 due to co-authorships
Sources: Clarivate, Web of Science; The Economist

Money, money, money
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Spending on university and government research

$bn at purchasing-power parity, 2015 prices

M Applied research and experimental development

Basic research
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Source: The Economist (2024) China has become a

scientific superpower (economist.com)



https://www.economist.com/science-and-technology/2024/06/12/china-has-become-a-scientific-superpower

Cognitive Computation
and Systems IET Quantum Communication

* |ET publishes 46 Gold Open Access Journals S

Vol 2 Issue1 2021 1SSN: 2632-8925

« Partnership with Wiley

| Q// J o

ietdl.org/IET-QTC
i OPEN ACCESS
Publshed by The Instintion of Enginaating and Technaiagy

STATE GRID
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IET Renewable Power Generation
STATE GRID ECOHVOMED ANT TECHNOLOGECAL RESEARCH INRTITUTE €11, LTT:

EELL

STATE GRID STATE GRID

HE B AR FRRE ) ) 2 RE B ) 7 52 B 1 BR 23 ]

CHINA ELECTRIC POWER RESEARCH INSTITUTE STATE GRID SMART GRID RESEARCH INSTITUTE CO.,LTD.

Source: |IET (2024) https://ietresearch.onlinelibrary.wiley.com/



https://ietresearch.onlinelibrary.wiley.com/

Al Transforming Academic Research

Al has significantly transformed academic research over the past few years.

: Literature Hypothesis Automg_ted Ethical
Data Analysis ) : Repetitive : :
Review Generation Considerations
Tasks
Enhanced o . : Funding and
Predictive Personalized Collaboration 9
Search : ) Resource
Analytics Learning Tools

Capabilities Allocation

These impacts highlight how Al is not only enhancing the efficiency and effectiveness of academic
research but also opening up new avenues for exploration and innovation.




Challenges using Al in academic research

Using Al in academic research comes with several challenges that have only intensified more and
more as the technology improves dalily.

Ethical Resource

Data Bias Transparency Concemns Quality of Data Intensive

Regulatory
Issues

Over-reliance

Integration Skill Gap Reproducibility

These challenges highlight the need for careful consideration and balanced integration of Al in
academic research.



Abuse In Academic Research with Al

Using Al to create fake academic papers poses significant challenges to research integrity.

. . Loss of : Ethical
Plagiarism Fabrication authorship Quality Control Concerns

Detection Misleading Regulatory Bias and Educational
Difficulties Information Challenges Fairness Impact

These issues highlight the need for careful and responsible use of Al in academic research to
ensure that it enhances rather than undermines the integrity of scholarly work.



Maintaining Research Integrity

Measures for Journals

* Rigorous Peer Review

» Plagiarism Detection

« Data Transparency

« Clear Ethical Guidelines

« Conflict of Interest Disclosure

» Post-Publication Review

« Training and Education

* Retraction Policies

« Encouraging Replication Studies

* Ethical Review Boards

Measures for Researchers

Adhere to Ethical Guidelines
Maintain Accurate Records
Transparent Data Management
Proper Authorship Practices
Regular Training

Peer Review and Collaboration
Use of Plagiarism Detection Tools
Report Misconduct

Ethical Data Use

Stay Informed



The Application of Al in Functional Safety

I=T [dsti] Figure 1.1 Key pillars for evaluating the risk of using Al for safety-related applications
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Source: IET Website: https://www.theiet.org/membership/member-news/member-news-2022/member-news-april-to-june-2022/launch-of-our-new-
report-on-artificial-intelligence-in-safety-related-systems

al and ethical
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System lifecycle for a system incorporating Al

Confidentiality of
system design and
specification

Confidentiality of
system 1pt—:-r‘forr‘nance,
Integrity of components

Protecting the system
during and after use
(confidentiality, integrity,
availability)

Hardware requirements

Data
(how - m

uirements
el behaviour)

High-level

System

requirements

software requirements
(what)

Low-level
software requirements

Software

implementation

1

Training data

!

System integration
(model deployment)

v

System operation
& maintenance

A J

System retirement
(end of life)

(how - model structure)

. Compromise of hardware
. Reused components

. Manipulated or reused data

Manipulated data exposed to
sensors (e.g. defaced road sign)

Unauthorised use of system
(inc. read /write of system data)

Erroneous/malformed input
(e.g. fuzzed' inputs)

Detrimental system requests
(time/processor/comms intensive)

Exposure of sensitive data
'F;perational or design)

Source: IET Website:
https://www.theiet.org/membership/member-
news/member-news-2022/member-news-april-to-
june-2022/launch-of-our-new-report-on-artificial-
intelligence-in-safety-related-systems



Alignment of pillars of assurance to phases in the overall
safety lifecycle model

Overall safety lifecycle model from IEC 61508 Assurance 'pillars'

Legal and ethical considerations (see Section 11)

l — Hazard analysis and risk assessment (see Section 2)
. Hazard and
risk analysis

Chverall safety

requirements

|

Owerall safety
requirements allocation

|

|

I

l |
|

i

l Owerall scope definition L
.

|

I

|

I

|
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Specification and architecture (see Section 3)

e T e

-
E/E/PE system safety ¥ ' Data (see Section 4)
0
. Chverall plannng requirements specification Orher risk '
Overall reduction measuwres 1 . . )

Overall Overall mm“aum 1 Machine learning (see Section 5)

maintenaﬁ valndaucn E/E/PE Specification and »
T e mnpln:s:nlcrgmg safety-reh aystems realisation

Algorithmic behaviour (see Section 8)

Realisation :

{see E/E/PE system |

safety lifecyche) |

1
1 i

! |
Owerall installation !
and commissioning

Verification and validation (see Section &)

1
]
|
|
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- : Security (see Section 7)
I
I
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Back to appropriate : :
o Owerall safety validation overall safety lifecyde | 1
phasa . - .
2 <, Human factors (see Section %)
I
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. - . | i & a .
Oherall operation, Owerall modification i . Maintenance and operation (see Section 10)
mizintenance and repair and retrofit | I
|
' ' "
Decommissioning




Simplified chain of failure events
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The IET at a glance
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The UK's only multi-disciplinary
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Historical Pres%gious Presidents and Members

, = e, Bl L R i 28

Charles Wheatstoneg =+ Silvanus Thompson Frederick H. RoyceB =+ William Siemensg& =+ James Clerk Maxwell

Sir Charles Wheatstone (1851-1916) Sir Frederick H. Royce Sir William Siemens (1831-1879)

(1802-1875) NNz R A= Y (1863-1933) (1823-1883) o Eﬁﬁﬁ%f”’fbwiﬂﬁ%ﬁiﬁﬁz_ ;
LA L = 728 i f HEHEHEHRE N\ = s AITFILRE (ZEESAFD fIEA loneer in Electromagnetism anad Kinetic
. FREOERBIBA Recogr:"?ed aUthorIW o FATRET AR A A Founder olf Siemens ;;ine:ring (British branch) theory of gases
Co-inventor of the Telegraph Electricity, Magnetism Founder of Rolls Royce STEZE—{Fak ERYESHARELBA

1=t President of STE Formula Maxwell Distribution

Charles Kuen Kao Alec H. Reeves Amy Johnson Sir Edward Appleton Marchese Marconi

(1933-2018) (1902-1971) (1903-1941) (1892-1965) (1874-1937)
HETBEZR" ] "EEHA B GRIS I (POM) RORBAA E ke AEE ERAFIT & £ BRI L RERE RIS E KT BRI DUR RS E
Electrical engineer / physicist Inventor of Pulie Code Modulation (PCM) ¥ (19304F) Nobel Prize winner for discovering the Nobel Prize winner for creating
“EREMRZR” Appleton Layer on the ionosphere

Father of fiber optics in “Father of Information Age” First woman to fly solo from the UK

R > the wireless telegraphy
telecommunications to Australia in 1930




Recent IET Presidents

Emeritus President

Professor Bob Cryan CBE DL FREng

MBA DSc CEng FIET

* Fellow of the Royal Academy of
Engineering

* Vice-Chancellor of the University of
Huddersfield

+ Expertin telecommunication

* holds 6 degrees including 2 first
class honours (engineering,
mathematics), an MBA and 2
doctorates

IET President

Dr Gopichand Katragadda BE MS PhD CEng

FIET

+ Founder and CEO of Myelin Foundry —an
Al company

+ Independent Director of Bosch India

Limited and ICICI Securities

Former Group Chief Technology Officer and

Innovation Head of Tata Sons

* Former Chairman and Managing Director of
GE India Technology Centre

Next President
Warren East CBE FREng FRS MA MBA CEng

FIET
+ Fellow of the Royal Academy of
Engineering

+ 30yearsin semiconductor industry, 11
years in Texas Instruments; 19 years in
ARM, 12 of those were as CEO

*+ CEO of Rolls-Royce for 7 years

+ Board member of BT, Dyson, Micron; non-
executive at ASML and Tokamak Energy

* Advisory board for Avina Clean Hydrogen

* University of Oxford, Executive in Residence
at the Said Business School; Honorary Fellow
at Wadham College




Institutional Partners
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Working together



IET offering for partners and members

Engineering
Intelligence

Building
International
Reputation

Professional
Development




IET Engineering Intelligence eler— o N ===

Cognitive Computation Y
and Systems Digital Twins and Applications IET Cyber-systems and Robotics

Nol) ez 10
Vol 1 et 2026

46 |IET Journals +
books + INSPEC

20 Call-for-Papers events in

C h i n a About ACDC ACDC 2024 Author Info. Submission Process Venues
Engineerin _ ACDC 2024
g . g 2 1 TeC h ni Cal N etWO rkS The 20th International Conference on AC and DC Power Transmission
Intelligence

13-14 July 2024 | Shanghai

Submit your full paper before 29 February 2024

Thought Leadership such as
International Skills Survey

Hub of knowledge such as
IET.TV, Digital Library




IET Professional Development

The Institution of Engineering and Technology

The Institution of Engineering and Technology

Professional Registration ————
i 13 September 2017
Chartered Engineer }

Member of the ion of ering and T

was registered on 17 March 2022 as a

Fellow

of the Institution of Engineering and Technology

Chartered Engineer

IET Fellow

e
o2 L
e —r—

bt tin 7
I edye frd

Valid with curent IET membership Membership number: 100065770
The IET & icersed by the Engieesing Council he

Professional Continuous Professional
Development Development

“ e P —

Home > CPD

Continuing Professional Development (CPD)

What would you like to do today?

Training o

2 B \

Plan & Record your CPD Submit your annual CPD Get mentor feedback CPD Dashboard
Add or edit CPD Activities like: Declaration Create and send your mentors — View how your CPD Declaration
. including your line manager - a activity changes over time and
. Officially send your CPD for the Lol Yoy
* Attendance at a course or e report of your CPD progress for compares with that of other members.
O u n e e rl n g event o valuable comment and insight.

* Reading an article or book o The IET has no access to your

* Volunteering or learning on- CPD until you submit your

the-job annual Declaration here.




IET International Reputation

International Awards

International Scholarships

Building
International
Reputation

University Accreditation

Institutional, Academic,
Corporate Partnerships

EngX — connect with

thousands of experts globally

A F Harvey Engineering Research Prize

Our most valuable prize fund, the A F Harvey Prize awards an annual research prize of £350,000.

Winner

Professor Mona Jarrahi is the 2021
IET A F Harvey Prize winner.

‘ =
s The Institution of
== Engineering and Technology

Postgraduate Award
Winner 2021

==
== The Institution of
= Engineering and Technology

2 Search IET Community IET EngX® = Explore

= 50

The IET

Achievement
Awards 2021

Chonggqing Kang
WINNER

IET Achievement Medal

A N N i IET Sites 4

2,565 People

Company
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BECAUSE IT'S MY,
» GENERATION THAT'S ~—=4

OING TO HAVE TO DEAL
WITH THE EFFECTS OF
»  CLIMATE CHANGE




KE_ZHEBEHEXFI4ITERADS

Paulo Lopes — paulolopes@theiet.org

ETTHERAEE (L) BRAE



