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

United States

China

EU27

Japan

Korea
o < -e—=& - France

Source: QECD R&D statistics, February 2023 « See OECD Main Science and Technology
Indicators at oe.cd/msti for most up-to-date indicators.
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PATENT GRANTS BY ORIGIN COUNTRY
& FIELD OF TECHNOLOGY

MEASUREMENT

DIGITAL MEDICAL TECHNOLOGY *
COMMUNICATION o

TRANSPORT

ELECTRICAL MACHINERY, 4.5%

CIVIL ENGINEERING
7%

OTHER SPECIAL MACHINES
3.6%

COMPUTER wumw \
KOREA

TECHNOLOGY

10.3%
UNTED . CHINA

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

applicants from 6 countries

AUDIO VISUAL TECHNOLOGY
3.3%

SEMICONDUCTORS
3.3%

A

* UNKNOWN

0.003%

MICRO STRUCTURAL & NANO TECHNOLOGY @
0.2%

ANALYSIS OF BIOLOGICAL MATERIAL
0.6%

MACHINE TOOLS
2.9%

CHEMICAL ENGINEERING
2.8%

HANDLING
2.7%
(2 0PTICS
2.6%
@ HARMACEUTICALS

OTHER CONSUMER GOODS o 9 MATERIALS, METALLURGY
1.7% 2.4%

MACROMOLECULAR CHEMISTRY, POLYMERS Q Q CONTROL

2.4%
IT METHODS FOR MANAGEMENT
23%

ORGANIC FINE CHEM{STRY e &
e TELECOMMUNICATIONS

BIOTECHNOLOGY 2.3%
21%  ENGINES, BASIC FURN\TURE
PUMPS, MATERIALS
TURBINES CHEMISTRY GAMES

GISYANl JAPAN [resin
pLRIH 256,890 (X

CHINA

* BASIC COMMUNICATION PROCESSES
0.6%

FOOD CHEMISTRY
0.9%

[ ]

®
TEXTILE & PAPER MACHINES
1.5%

SURFACE TECHNOLOGY, COATING GERMANY 69,672 (4%)

FRANCE 36,372 (2%)
THERMAL PROCESSES AND APPARATUS 0
1.6%

UNKNOWN 24,677 (2%)
ENVIRONMENTAL TECHNOLOGY Q
1.6

UNITED KINGDOM 20,009 (1%)

e‘ MECHANICAL ELEMENTS

2.2% 23% 2.3%
Japan tops 3 fields China Y USA tops 4 fields
Semiconductors, Optics, Furniture & Games . Medical technology; Engines, pumps, turbines;
tops 29 fields Basic communication processes; Unknown

JACQUELINE@OMNIBISOLUTIONS.COM * DATA SOURCE: WWW.WIPO.INT/IPSTATS
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High-quality science papers, by author
location, selected countries/regions

Share of global high-impact papers*, %'
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Year of publication
Nature Index, contributions to
papers published*,’000
25
United States 20
15
European Union 10
China 5
0
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2006 16 17 18 19 20 21 22 23

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
0O 20 40 60 80 100

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

China
150

120
90
60
30

United States

150
120
90
60
30

2012 15 21
Source: OECD
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https://www.economist.com/Science-and-tech/2024/06/12/china-has-become-a-sscience-superpower
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I=T [dsti] Figure 1.1 Key pillars for evaluating the risk of using Al for safety-related applications
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The Application of
Artificial Intelligence
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FE: \[ETEM: https://lwww.theiet.org/membership/member-news/member-news-2022/member-news-april-to-june-2022/startup-of-our-new-report-
on-artificial-intelligence-in-Security-Relation-systems




EEARNRFEaGFEHS

Hardware requirements

Confidentiality of
system design and
specification

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

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

Data
(how - m

uirements
el behaviour)

High-level

System

requirements

software requirements
(what)

Low-level

Software

implementation

1

Training data

!

System integration
(model deployment)

v

System operation
& maintenance

A J

System retirement

(end of life)

software requirements
(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
Fé)perational or design)

FE: \[ETEM:
https://www.theiet.org/membership/member-
news/member-news-2022/member-news-april-to-
june-2022/startup-of-our-new-report-on-artificial-
intelligence-in-Security-Relation-systems
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Overall safety lifecycle model from IEC 61508 Assurance 'pillars'

Legal and ethical considerations (see Section 11)

|

|

! :

|

l Cherall scope definition L
l i- — Hazard analysis and risk assessment (see Section 2)

. Hazard and :

risk analysis |

|

|

| .

Chverall safety

requirements

|

Overall safety

LIRS DT Specification and architecture (see Section 3)

e T e

-
E/E/PE system safety ¥ ' Data (see Section 4)
= ATty '
. Chearall plannng requirements specification Orher risk '
Overall reduction measwres : . ) )

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

maintenaﬁ va|||:|a‘l:|cn E/E/PE Specification and »
T e mn;ln::ﬁn'glrg safety-reh aystems realisation

Algorithmic behaviour (see Section 8)

|

Owerall installation
and commissioning

Realisation :
{see E/E/PE system |
safety lifecyche) |

1

1

I

1

Verification and validation (see Section &)

1
]
|
|
|
I
I
- : Security (see Section 7)
I
I
|
|
|

I L}
I 1
I |
I L
Back to appropriate : :
o Owerall safety validation overall safety lifecydle | 1
phase . - .
2 <, Human factors (see Section %)
I
! . :
. - . | i & a .
Oherall operation, Owerall modification i . Maintenance and operation (see Section 10)
mizintenance and repair and retrofit | I
|
' ' "
Decommissioning
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About ACDC ACDC 2024 Author Info. Submission Process Venues

ACDC 2024
2 1/|\1:§7K IX—)SI gg The 20th International Conference on AC and DC Power Transmission

13-14 July 2024 | Shanghai

Submit your full paper before 29 February 2024
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Home > CPD

Schemes & Apprenticeships Professional Profile

Continuing Professional Development (CPD)

What would you like to do today?
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“
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Plan & Record your CPD

Add or edit CPD Activities like:
* Attendance at a course or

event

Reading an article or book

Volunteering or learning on-

the-job

Submit your annual CPD
Declaration

Officially send your CPD for the
previous year to the IET. Please
note:

* The IET has no access to your
CPD until you submit your

annual Declaration here.

Get mentor feedback CPD Dashboard

Create and send your mentors — View how your CPD Declaration
including your line manager - a activity changes over time and

report of your CPD progress for compares with that of other members

valuable comment and insight.




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.
Find out more about how she will use the £350,000 prize.

—> The AF Harvey lecture |
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The Institution of
Engineering and Technology

The IET

Achievement

B ,vards 2021

Postgraduate Award
Winner 2021
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Chonggqing Kang

WINNER

— IET Achi t Medal
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= The Institution of 2
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E—&]\’A_\LE 22 October 2021
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