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Detecting heart disorders in 

implantable cardiac monitors

Medtronic

Creating wireless 

chip designs

Princeton University

Advancing solar power 

systems performance

Eaton

Combining AI and engineering 
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AI can even write code
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▪ The long-term relationship of AI and engineering 

▪ What’s possible today

▪ Prepare for an increasingly AI-enabled future

Key themes
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AI is mostly linear algebra

Training via Backpropagation:

𝑊 ⟵ 𝑊 −  𝜂(Δ 𝐴𝑇)

Inference:

𝑍 = 𝑊𝐴 + 𝑏

MATLAB loves linear algebra!

Simulink Loves Lookup Tables!

% Backpropagation (training)

delta = Z – Y;

gradW = delta * A.’;

W     = W – eta * gradW;

% Forward pass (inference)

Z     = W * A + b;
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Compression

• Taylor, Projection Pruning

Code Generation

• TensorFlow Lite

Interoperability

• Co-execution blocks

Verification

• Out of distribution detection

• Robustness 

Domain Specific AI

• Medical Imaging

• Automated Visual Inspection

Accessibility

• Deep Learning Model Hub

Over 500+ examples

Compression

• Quantization

Code Generation

• Deep Learning HDL Coder

Apps

• Experiment Manager

• Lidar Labeler

• Reinforcement Learning 

Designer

Model-Based Design

• Image Classification & Model 

Prediction

• Recurrent Neural Networks

• Object Detectors

Interoperability

• TensorFlow Model Importer & 

Exporter

• PyTorch Importer

Toolboxes

• Deep Learning Toolbox 

• Text Analytics Toolbox

• Reinforcement Learning

• Predictive Maintenance 

Toolbox

Code Generation

• GPU Coder

• MATLAB Coder 

Apps

• Image Labeler

• Deep Network Designer

• Classification Learner

• Regression Learner

• Video Labeler

• Signal Labeler

Interoperability

• TensorFlow-Keras 

Importer

• ONNX Support

1990s

Toolboxes

• Neural 

Network 

Toolbox

• Statistics 

Toolbox 

2017-2019 2020-20222016

GPU

2023-2025



7

What is the future of AI in engineering design?
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AI 

Components

in Design

BuildUse

Data Design

AI

AI in 

Problem 

Solving Loop

Solve

Use

Data

AI

Design

AI in engineering design loops
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AI becomes part of the design
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Predicting water pressure with an AI virtual sensor
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Deploy the AI model to the edge

Source: https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf 

https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf
https://www.mathworks.com/content/dam/mathworks/mathworks-dot-com/company/events/conferences/matlab-expo-2023/ww-2023-expo-pseudo-pressure-sensor-to-improve-diagnostics-in-a-solenoid-actuated-valve.pdf


14

AI becomes part of the design 

AI 

Components

in Design

BuildUse

Data Design

AI



15

AI reduced order models in the design loops
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Optimization of Design Parameters

A loop within a design loop!

Approximate the physics-based model with AI
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Optimization of Design Parameters

A loop within a design loop!

Approximate the physics-based model with AI
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Optimization of Design Parameters

A loop within a design loop!

Approximate the physics-based model with AI

AI Reduced 

Order Model

5  Minutes
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Data Design
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AI enhances the design process
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AI in 

Problem 
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AI can control the problem-solving loop
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Source: N. Mukund et al. "Nueral Sensing and Control in a Kilometer-Scale Gavitational-Wave Observatory." Phys. Rev. Applied, vol. 20, no. 6, 22 Dec. 2023, https://doi.org/10.1103/physrevapplied.20.064041. Accessed 22 Aug. 2025. Licensed under CC-BY-4.0.

Reinforcement learning for gravitational wave detection

https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
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Defining the components of the loop

System Model

Reward Function

Source: N. Mukund et al. "Nueral Sensing and Control in a Kilometer-Scale Gavitational-Wave Observatory." Phys. Rev. Applied, vol. 

20, no. 6, 22 Dec. 2023, https://doi.org/10.1103/physrevapplied.20.064041. Accessed 22 Aug. 2025. Licensed under CC-BY-4.0. 

Source: N. Mukund et al. "Nueral Sensing and Control in a Kilometer-Scale Gavitational-Wave Observatory." Phys. Rev. Applied, vol. 20, no. 6, 22 Dec. 2023, https://doi.org/10.1103/physrevapplied.20.064041. 

Accessed 22 Aug. 2025. Licensed under CC-BY-4.0.
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https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
https://creativecommons.org/licenses/by/4.0/%20in%20%22CC-BY-4.0
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Embedding intelligence in engineering design
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Generative AI assists engineers throughout design loops
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Kwa, Thomas, et al. “Measuring AI Ability to Complete Long Tasks.” METR, 19 Mar. 2025, https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/. Licensed under CC-BY-4.0.

https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://metr.org/blog/2025-03-19-measuring-ai-ability-to-complete-long-tasks/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
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Generative AI pushes the boundaries
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How do I… ?

What can generative AI do for engineers?

Explain & Advise

Make a …

Create & Improve

Check that …

Verify & Automate
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How do I… ?

Embedding intelligence in MATLAB, Simulink, and Polyspace

Explain & Advise

MATLAB Copilot

Simulink Copilot

Polyspace Copilot

Make a …

Create & Improve

Check that …

Verify & Automate
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Authoring code is only one part of the story

50%

35%

10%

5%

Based on Povarov, Nikita (2022, May 20) AI for Software Developers: a Future or a New Reality?. InfoQ. https://www.infoq.com/articles/ai-for-software-developers/ 

Other coding-related 

activities: debug etc.

Writing code

Non-coding activities: 

meetings, planning, learning

Understanding 

code

35%

https://www.infoq.com/articles/ai-for-software-developers/
https://www.infoq.com/articles/ai-for-software-developers/
https://www.infoq.com/articles/ai-for-software-developers/
https://www.infoq.com/articles/ai-for-software-developers/
https://www.infoq.com/articles/ai-for-software-developers/
https://www.infoq.com/articles/ai-for-software-developers/
https://www.infoq.com/articles/ai-for-software-developers/
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* generating tests requires MATLAB Test
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Design loops go faster with Generative AI 
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Bringing Generative AI to Simulink
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Learning how to use Generative AI in engineering

“Like learning to work with a new colleague."

• Memorized the internet

• Completes tasks almost instantly

• Excels at simple tasks and does not complain

• Can be overconfident in more complex tasks
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Learning to use Generative AI takes time
Im

p
re

s
s
io

n
 o

f 
G

e
n

e
ra

ti
v
e

 A
I

Initial “wow”

Unmet expectations

Daily use
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▪ Get hands-on experience

▪ Adapt your skillset

▪ This will evolve over years, but it's critical that engineers act now

Engineers should learn to harness Generative AI
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The principles of engineering design will not change, 

but the practices will change.

Engineers need to become more goal-oriented
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