
0

Share the EXPO experience 

#MATLABEXPO
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What is your favourite MATLAB command?
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10th October 2024 | Silverstone

Accelerating Product Development 

Through Simulation

Dr Lachlan Jardine, MathWorks

lachlanjardine

ljardine@mathworks.com
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Performance

Time

Addressing climate change requires disruptive innovation

Performance

Time
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Addressing climate change requires disruptive innovation
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Performance

Time

Addressing climate change requires disruptive innovation



77

Performance

Time

Addressing climate change requires disruptive innovation
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1. Iterating fast

There are Windows of Opportunity for disruptive innovation

Performance

Time

Prof Rob Miller, Dr Eoin O’Sullivan – University of Cambridge: 

Disruptive_Innovation_Laboratories_Whittle_Cambridge.pdf

https://www.ifm.eng.cam.ac.uk/uploads/Resources/Disruptive_Innovation_Laboratories_Whittle_Cambridge_3_Nov_2022.pdf
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“Organisations which design systems are constrained 

to produce designs which are copies of the 

communication structure of the organizations”

Melvin E. Conway

2. Building the plane while flying

The product and ecosystem are being developed at the same time

Performance

Time
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“Organisations which design systems are constrained 

to produce designs which are copies of the 

communication structure of the organizations”

Melvin E. Conway

2. Building the plane while flying

The product and ecosystem are being developed at the same time

Performance

Time
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3. Designing for life 

Cyber-physical systems have a large variation in lifecycle timescales

Performance

Time
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3. Designing for life 

Cyber-physical systems have a large variation in lifecycle timescales

Performance

Time



1313

Iterating fast 

Simulation of physical systems

Building the plane while flying 

Collaboration and sharing your work

Designing for life 

Software practices for cyber-physical systems
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Iterating fast 

Simulation of physical systems

Building the plane while flying 

Collaboration and sharing your work

Designing for life 

Software practices for cyber-physical systems
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Video (Martin Bailey)
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Reduce programme risk by identifying issues as early as possible

Through an integrated, transient, real-time model

Fail fast and learn from it
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How can we fail fast and learn?

1. Leverage MBSE to pull in the same direction

2. Use real-time models to derisk physical commissioning

3. Simplify models while retaining key behaviour
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2. Use real-time models to derisk physical commissioning
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How can we fail fast and learn?

1. Leverage MBSE to pull in the same direction

2. Use real-time models to derisk physical commissioning

3. Simplify models while retaining key behaviour
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1. 

Hardware-in-the-Loop Testing for Electric 

Powertrains

Simulation-Driven Safety Analysis 

Through Fault Injection Testing

Fredrik Håbring

6. 

Modelling Thermal Management Systems 

for an Electric Powertrain using Simscape.

Designing a Battery System for the VX4 

eVTOL Aircraft

Emma Palin, Felix Diaz-Maroto Rivas,

Vertical Aerospace
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Iterating fast

Simulation of physical systems

Building the plane while flying 

Collaboration and sharing your work

Designing for life 

Software practices for cyber-physical systems
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How can we develop tools a wider group of users can usefully use?

Prototyping models – put together an idea of what you want and iterate  

Bridge between science, engineering, technology, to decision makers
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How can we bridge between science, engineering, technology, to 

decision makers

1. Collaboration through common ways of working

2. Prototype and share your work widely

3. Continue learning
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How can we develop tools a wider group of users can usefully use?

1. Articulate change clearly 

2. Share your work widely

3. Continue learning new perspectives
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Change is guaranteed – how can we communicate effectively?

1. Articulate change clearly 

2. Share your work widely

3. Continue learning new perspectives
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Learning Pathways – Physical Modelling

Technical StrategicFundamental

Simscape 
Onramp

Multibody
Simulation
Onramp

Circuit 
Simulation 

Onramp

Power 
Systems 

Simulation
Onramp

Battery Pack 
Modelling

Power 
Electronics 
Simulation 

Onramp

Simscape 
Battery 
Onramp

Modelling Driveline 
Systems with 

Simscape

Mechanical 
Systems 
Modelling

Power Electronics 
Control Design with 

Simulink and Simscape

Modelling Fluid 
Systems with 

Simscape

Thermofluid 
Systems 
Modelling 

Self-paced

Instructor-led

Simscape 
Language

Fluid Systems

Modelling Paths

Electrical & Electronics

Mechanical Engineering

Bespoke coaching

Modelling Physical 
Systems with 

Simscape

Simulink 
FundmentalsSimulink 

Onramp

Modelling 
Electrical Power 

Systems with 
Simscape

Modelling Multibody 
Mechanical Systems 

with Simscape

Real-Time Testing 
with Simulink Real-

Time and Speedgoat 
Hardware

Modelling Fuel-
Cell Systems with 

Simscape

Electrical & 
Electronics 
Modelling

Generalist

Course Type

mailto:Build%20MATLAB%20Proficiency%20(13h)
mailto:Data%20Analysis%20in%20MATLAB%20(8h)
mailto:Visualisation%20in%20MATLAB%20(4.5h)
mailto:Statistics%20Onramp%20(1h)
mailto:Machine%20Learning%20with%20MATLAB%20(12h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Signal%20Preprocessing%20and%20Feature%20Extraction%20for%20Data%20Analytics%20with%20MATLAB%20(1%20day)
mailto:Signal%20Preprocessing%20and%20Feature%20Extraction%20for%20Data%20Analytics%20with%20MATLAB%20(1%20day)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(2%20day)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Data%20Analysis%20in%20MATLAB%20(8h)
mailto:Data%20Analysis%20in%20MATLAB%20(8h)
mailto:Build%20MATLAB%20Proficiency%20(13h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Signal%20Preprocessing%20and%20Feature%20Extraction%20for%20Data%20Analytics%20with%20MATLAB%20(1%20day)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
mailto:Deep%20Learning%20with%20MATLAB%20(6.5h)
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Change is guaranteed – how can we communicate effectively?

1. Articulate change clearly 

2. Share your work widely

3. Continue learning new perspectives
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15.

Upskilling Zone

14. 

Building and Deploying Robust AI Models

7.

Building Architecture Diagrams using 

System Composer

2.

Sharing Your Engineering Models and Tools 

Using App Development.
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Iterating fast

Simulation of physical systems

Building the plane while flying 

Collaboration and sharing your work

Designing for life 

Software practices for cyber-physical systems
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How can we handle changesets as the team scales?

Through Agile, a custom training course, and continuous integration / 

continuous deployment pipelines.

Shortened delivery timescales and increase quality.
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How can we shorten delivery timescales and increase quality?

1. Build in quality by testing 

2. Automate through Continuous integration

3. Discover with Model Management
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Change is guaranteed – how can we deliver updates faster?

1. Build in quality through testing 

2. Automate through Continuous integration

3. Discover with Model Management
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Requirements

Version 

Control

Continuous Integration – what is it?

Automation 

Servers

Integrate early & often Automate your testing

Complements

Continuous Delivery
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Change is guaranteed – how can we deliver updates faster?

1. Build in quality through testing 

2. Automate through Continuous integration

3. Discover with Model Management
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Keep it simple

keep it very simple -- the more models you have, you 

need inventory, and maturity metadata
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1. Keeping track of models and their artifacts is complex

Requirements

Version 

Control

Automation 

Servers

Develop Validate Test Deploy Monitor
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C
lo

u
d

Modelscape Develop CI / CD

M
A

T
L

A
B

 P
la

tf
o

rm

Domain specific toolboxes

Azure DevOps

Parallel Server

Training, simulation, optimization

Web App 

Server

Risk
Deep 

Learning

Web App

D
a

s
h

b
o

a
rd

s

Sharing, deployment, integration

Data exploration, preprocessing, model development

Modelscape Governance

Modelscape Validate

Model Validation and Testing 

Reporting

Modelscape Monitor

Production Server
Cloud

Access

A
p

p
s
/
A

P
IsB

ig
 D

a
ta

D
a

ta
 S

o
u

rc
e

s

Data 

stores

Streaming

Data feeds

Files

Alternative 

Data

Develop

Validate

Governance 

Deploy

Monitor

Test

Develop Validate Test Deploy Monitor

1. Keeping track of models and their artifacts is complex
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2. Everything has a lifecycle

Computational

Experimental

Analytical

A

B

C

1

2

3

X

Y

Z System of Record

Concept

Assessment

Demonstration

Manufacture

In-service

Disposal

evidence
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2. Everything has a lifecycle

Computational

Experimental

Analytical System of Record

Concept

Assessment

Demonstration

Manufacture

In-service

Disposal

A

B

C

1

2

3

X

Y

Z

Issue 1, 2, … N

Protocol / Method … 

evidence
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3. Your framework influences how and what you communicate



5555

3. Your framework influences how and what you design

Even for the same standard, the implementation remains company specific
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Change is guaranteed – how can we deliver updates faster?

1. Build in quality through testing 

2. Automate through Continuous integration

3. Discover with Model Management
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3. 

Deploying MATLAB and Simulink in the 

Cloud. 

4. 

Using MathWorks Tools with Continuous 

Integration Platforms

5. 

Testing Models and Code using MATLAB 

Test and Simulink Test

Engineering in the Cloud: Unlocking 

New Possibilities

Amélie Lamarquette
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Disruptive innovation can be seen across every industry

Performance

Time

Iterating faster

Simulation of physical systems

Building the plane while flying 

Collaboration and sharing your work

Designing for life 

Software practices for cyber-physical systems
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What advice would you give engineers?



6161



6262

“Your career is a marathon not a sprint”

“Develop skills you are interested in”

“Just talk to people”
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