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LAN of  Machines vs Internet of  Skills
“Human 4.0”“Industry 4.0”



Fundamental Shift

Proprietary Circuit-Switched 

Audio & Video Technologies

Standardized Packet-Switched 

Internet, enabling Economy of Scale

Yesterday’s

Innovation & Standards:
network technologies, audio and  

video codecs

Proprietary (and expensive) 

Haptic-Edge Technologies
Standardized Internet of Skills, 

enabling Service Economy of Scale

Today’s

Innovation & Standards:
low-latency optical & wireless 

networks, intelligence, tactile codecs



Technology Components

Operator(s) with haptic 

human-system interface 

(possibly distributed)
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audio-visual and haptic 

information.

Telecommunications Core and 

Radio Access Network, and an 

intelligent Edge-Cloud.

Haptic edge composed 

of e.g. remotely 

controlled robots.
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Delay Challenge

1. Speed of  light

2. Serialization delay

3. Buffer/congestion

4. Application

Human VOR

Industrial LAN

Poor MAN

UK-DE + Video 

UK-LA + Video

Model-Mediated AI

10ms



Bandwidth Challenge

Application Encoding Latency
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Requirement Forecasts

Impact of  1%?

Video encoding 

latency due to 

commodity 

hardware impacts 

bandwidth!



Architecture Challenge

Cooper’s Law
Wireless capacity increase over past decades: x1,000,000
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King’s 5G Testbed 

1. Radio tech in three 

pioneering spectrum bands

2. Flexible Functional-Split 

Cloud-RAN testbed

3. Fixed/Mobile Convergence 

with HAG testbed

4. Various controllers & 

orchestrators



End-to-End 5G in the UK

SDNx Switch & Cloud @ Slough

5G @ 5GIC, University of  Surrey

5G & Fibre @ 

University of  Bristol 

& Bristol is Open

5G & Big Data @ 

King’s College 

London

Fibre (Janet)

5G Consumer Use-Case Trials 5G Industry Use-Case Trials

• SDNx allows 
dynamic 
interconnection 
of  physical/virtual 
experimental 
resources across 
different 
laboratories

• Users will be 
granted access to 
virtual slices of  
physical 
resources

• Enabling multi-
tenancy future 
internet 
experimentation 
on a massive 
scale

• £16m trials



Transforming Industries



Disrupting Performing Arts



Disrupting Performing Arts

video on www.ericsson.com 



OFC 2017, Remote Skill, Demo #1

Mischa’s (Presentation) Computer

Mischa’s Computer 
as SDN Controller

Computer for 360 VR

Luis (ND)
Kostas (KCL)
Maria (KCL)
Laura (MMW)

Richard (Opto)
Frank (KCL)
Maria (KCL)
Toktam (KCL)
Ali (KCL)

Internet of Skills

5G SDN/NFV

Disrupting Education



Disrupting Education
video on www.ericsson.com 



Disrupting Health & Care



Disrupting Health & Care

video on www.ericsson.com 



Stockholm Arlanda
Airport (25m p.a.):

We help King’s 
College London 
advance remote 
surgery. With our 
joint 5G research, 
we will allow 
surgeons reach 
difficult areas, 
improve precision 
and reduce  
recovery 
times. 



≈100 people at CTR:
- 11 academics

- 15 postdocs
- 58 PhDs

- 14 visitors



King’s Strength:

- cross-disciplinarity mixing 
tech with medicine, arts, law, 
geography, etc

- “porosity” with a strong 
engagement with industry and 
general public

- creation of leaders who 
become the best in their fields

- streamlined impact, from 
research idea to industry



Examples of  Engagements

Paul Kagame, President of Rwanda

President of Latvia

… with Angela Merkel

Sir Richard Branson

 Rwanda
 Taiwan
 UK
 Latvia
 US
 China
 Spain
 Germany
 etc



Streamlined Innovation
(1) Vision ->(2) Funding -> (3) Research -> (4) Patents --------->

- (7) Standardisation <- (6) Industry <- (5) Prototyping

----> (8) Training -> (9) Policy -> (10) Recognition -> (11) Media

------

(12) Spin-Outs

--->



The “Internet of Skills” will be an enabler for 

remote skillset delivery and thereby 

democratize labour globally the same way as 

the Internet has democratised knowledge.


