
Jaguar Land Rover Confidential ©2023

Autonomy & PNT: A New paradigm

I s a b e l l a  P a n e l l a
A I  C h a p t e r  H e a d  
J L R

0 4 / 0 3 / 2 0 2 4



C U S T O M E R  L O V E U N I T Y I N T E G R I T Y G R O W T H I M P A C T 2

A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

A g e n d a

Artificial Intelligence................................................................................11

JLR & AI ..........................................................................................................3

The Importance of PNT for autonomous driving – A change in 
paradigm...............................................................................................14

Conclusions...................................................................……………………….…17 



3

JLR & Artif icial Intell igence
A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m
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J L R  – M o r e  t h a n  c a r  m a n u f a c t u r e r  – A  b r a n d  w i t h  s t r o n g  h e r i t a g e ,  m o d e r n  d e s i r a b l e  l u x u r y  
p r o d u c t s

Land Rover Series I 1948 Land Rover Defender 90 2020

Jaguar E-Type Series 1 Roadster 1967 Jaguar F-TYPE 2020

A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

O v e r  7 0  y e a r s  o f  h i s t o r i c  p r o d u c t s  e m b r a c i n g  i n n o v a t i o n  
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Always on
Always connected
Always up to date

JLR mission - Delight our customers by making our vehicles cleaner, safer, and smarter though innovation 
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JLR vehicles are capable end to end digital platform within all vehicles produced today. 
We grow this capability, using customer data, to enhance our products to meet customer needs, create new markets & new services

EVA.23, 24…..

Connectivity

Autonomous

VCDP

4G, 5G, WiFi,  
Satellite

Level 2, 2+ …

A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

E 2 E  a r c h i t e c t u r e  – m o v i n g  c a r  t o  b e  c l o u d  o n  w h e e l s
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

A r t i f i c i a l  I n t e l l i g e n c e  A p p l i c a t i o n  P i l l a r s  i n  A u t o m o t i v e

A – autonomous

Situational awareness, reasoning, decision  

making, safety, actuation, learning 

A – autonomous

Situational awareness, reasoning, decision  

making, safety, actuation, learning 

C – connected

Vehicle to vehicle, vehicle to infrastructure, mobile 

to vehicle, wearable to vehicle, Cloud Computing

E – electrified 

Increased need for health management systems 

to enable graceful degradation and logistic 

services (e.g. battery charging points)

S – shared

Fleet data collection to enable just in time logistics 

and  access to apps and services for the vehicle, 

Cloud Services, Vehicle to vehicle information 

sharing & learning (swarm intelligence) 

Ethics, Legislations, StandardsEthics, Legislations, Standards

Intelligent Modelling and Simulation – Establishing an AI Model Based design

Cyber Security

Vertical technologies approaches do not suffice to address increased software complexity & AI technology insertion 
within automotive 
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

T h e  L e g i s l a t i v e  F r a m e w o r k  
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

A u t o m a t e d  D r i v i n g  d e f i n i t i o n  ( s o u r c e  S A E )

In each industry, a definition of level of autonomy is provided by regulation bodies – SAE defines the ones in automotive
Autonomous Systems for cyber-physical systems require triple redundancies to guarantee their safety and the level of 

autonomy defines the human involvement in carrying out a task 
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Artificial Intell igence
A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

A n  E n g i n e e r i n g  d e f i n i t i o n  f o r  A r t i f i c i a l  I n t e l l i g e n c e  ( A I )  

– AI can be defined as the field, the technology that aim to embed 
into the machines self-modulated responses, which will enable 
machines to be self-driven towards a primary goal: the system 
survival in itself. (I. Panella)

– AI can be thought as the combination of various technologies that 
will provide machines with the sense of survival, hence adaptation 
capabilities. 

– Adaptation requires the machines to:
• Sense the environment and themselves; 
• Create an inner representation of what they sense; 
• Be able to reason and make inferences about the environment; 
• React to the environment; 
• Learn and update knowledge; 
• Re-plan their course of action;
• Actuate the new plan.

AI is implemented though software algorithms – Software and Systems Life Cycle best practices must be observed

https://www.google.com/url?sa=i&url=https%3A%2F%2Fdatarob.com%2F

essentials-software-development-life-

cycle%2F&psig=AOvVaw3hJWz8q_D6blnaVNnix5P7&ust=170110757794

1000&source=images&cd=vfe&opi=89978449&ved=0CBIQjRxqFwoTCNiZl

tud4oIDFQAAAAAdAAAAABAP

https://www.google.com/url?sa=i&url=https%3A%2F%2Fdatarob.com%2Fessentials-software-development-life-cycle%2F&psig=AOvVaw3hJWz8q_D6blnaVNnix5P7&ust=1701107577941000&source=images&cd=vfe&opi=89978449&ved=0CBIQjRxqFwoTCNiZltud4oIDFQAAAAAdAAAAABAP
https://www.google.com/url?sa=i&url=https%3A%2F%2Fdatarob.com%2Fessentials-software-development-life-cycle%2F&psig=AOvVaw3hJWz8q_D6blnaVNnix5P7&ust=1701107577941000&source=images&cd=vfe&opi=89978449&ved=0CBIQjRxqFwoTCNiZltud4oIDFQAAAAAdAAAAABAP
https://www.google.com/url?sa=i&url=https%3A%2F%2Fdatarob.com%2Fessentials-software-development-life-cycle%2F&psig=AOvVaw3hJWz8q_D6blnaVNnix5P7&ust=1701107577941000&source=images&cd=vfe&opi=89978449&ved=0CBIQjRxqFwoTCNiZltud4oIDFQAAAAAdAAAAABAP
https://www.google.com/url?sa=i&url=https%3A%2F%2Fdatarob.com%2Fessentials-software-development-life-cycle%2F&psig=AOvVaw3hJWz8q_D6blnaVNnix5P7&ust=1701107577941000&source=images&cd=vfe&opi=89978449&ved=0CBIQjRxqFwoTCNiZltud4oIDFQAAAAAdAAAAABAP
https://www.google.com/url?sa=i&url=https%3A%2F%2Fdatarob.com%2Fessentials-software-development-life-cycle%2F&psig=AOvVaw3hJWz8q_D6blnaVNnix5P7&ust=1701107577941000&source=images&cd=vfe&opi=89978449&ved=0CBIQjRxqFwoTCNiZltud4oIDFQAAAAAdAAAAABAP
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

I n t e l l i g e n t  S y s t e m s  a s  a n  e v o l u t i o n  o f  C o n t r o l  T h e o r y   

Whilst control systems are evaluated through robustness criteria, AI systems need a paradigm shift and we need to look at 
resilience and repeatability of achieving a goal within the safety criteria dictated by the industry in question
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The Importance of PNT for 
autonomous driving– A change in 
paradigm

A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m

D e c i s i o n  M a k i n g

Decision Making in autonomous driving is represented by the ability for a car to reach safely a destination without causing 
harm to living or inanimate objects – Path Planning and Collision Avoidance
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m P a t h  P l a n n i n g  &  L o c a l i s a t i o n  – T h e  
i m p o r t a n c e  o f  P N T

PNT technologies are key to enabling enhanced localisation of autonomous vehicles as well as future collaborative, multi 
domains integrated traffic management solutions
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Conclusions
A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m
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A u t o n o m y  &  P N T :  A  N e w  p a r a d i g m
C o n c l u s i o n s

• Automotive Industry no longer solely driven by 
electromechanical design 

• Software has become core to automotive technology 
delivery

• Automotive OEMs moving towards Software Defined 
Vehicle architectures and more into Software 
Development in house solutions rather than Systems 
Integrators

• Autonomous driving development requires a cross-
sector holistic approach to be successful – Technology 
development becomes horizontal – no longer Vertical 

• AI technology insertion requires triple redundancies 

• Reliability, robustness, safety, continuous connectivity, 
and increased accuracy required in real time are 
driving the need for PNT technologies to be considered 
as integral part of Localisation systems in vehicles
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Thank you!

i p a n e l l a @ j a g u a r l a n d r o v e r . c o m

mailto:ipanella@jaguarlandrover.com
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