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Today’s Objective: How to Build Al Functionality into your Systems
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Learning Algorithms Driving the Al Megatrend
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https://www.matlabexpo.com/content/dam/mathworks/mathworks-dot-com/images/responsive/supporting/events/2019-expo/fr/airbus-nicolas-castet-artificial-intelligence.pdf
https://www.matlabexpo.com/content/dam/mathworks/mathworks-dot-com/images/events/matlabexpo/jp/2019/b3-ecu-ai-implementation-densoten.pdf
https://library.seg.org/doi/pdf/10.1190/segam2019-3215081.1
https://www.mathworks.com/company/newsletters/articles/detecting-oversteering-in-bmw-automobiles-with-machine-learning.html
https://www.mathworks.com/company/user_stories/case-studies/big-data-data-analytics-and-machine-and-deep-learning-infrastructure-at-caterpillar.html?s_tid=srchtitle
https://www.mathworks.com/videos/minimizing-cost-of-ownership-with-simulation-and-digital-twins-1562180559389.html%e2%80%8b.html
https://www.mathworks.com/videos/reinforcement-learning-a-motivation-for-a-powertrain-control-engineer-1603366042838.html?s_tid=srchtitle
https://www.mathworks.com/company/user_stories/baker-hughes-develops-predictive-maintenance-software-for-gas-and-oil-extraction-equipment-using-data-analytics-and-machine-learning.html?s_tid=srchtitle
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Increasing System Complexity

Model-Based Design and Al can help build complex systems

System System Functionality Subsystem Subsystem
Requirements and Architecture Design Implementation

System Integration

and Qualification
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Increasing System Complexity

Model-Based Design and Al can help build complex systems

System System Functionality Subsystem Subsystem System Integration
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Al-driven system design workflow

: Modeling : :
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Integrating Al Models into Simulink

SIMULINK'

Algorithms Environment

Al for algorithm development Al for environment modeling

= Speed up high-fidelity model

_ _ - Use data-driven model where
Verity system requirements mathematical modeling is challenging

= Deploy overall design to CPU, GPU, = Share component with non-experts in
ECU, FPGA or a mix of targets a particular modeling domain or tool

Simulate for system-level testing
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Why Machine Learning over traditional quantitative/qualitative methods?
= Higher accuracy

= Process may be challenging or impossible to model



Estimate Motor States with Machine Learning
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How to Integrate Machine Learning?
Built-in Machine Learning blocks Example: SVM Classification block
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Case Study 2
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Lane and vehicle detection

Motor Diagnostic

Why Deep Learning over traditional Computer Vision?

= No feature engineering
= Higher accuracy .
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Highway Lane Following Model
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Deep Learning Networks in MATLAB/Simulink
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CPU Simulation
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Run on Jetson AGX Xavier
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Run on Jetson AGX Xavier
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Run on CPUs
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Import Trained Models
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External Deep Learning Framework Support A MathWorks
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User Story - Denso Ten

static void Pre_DeeplLearningNetwork _predict(c_coder_ctarget Deeg
= const real T varargin_1[S151], real32_T varargout_1[303])

{
¥ static const real32 T d{10ee0]) { ... |

3 static const real32 T c[S0)[ { ... }|

8§ static const real32 T e(s0)[ { ... } |

int32_T b_k;

“A model-based development workflow
IS essential in order to use Al for control
ECUs. Combining the existing control
Www.matlabexpo.com model and the Al model enables us to
establish a simulation environment and
accelerate product development.”

- Natsuki Yokoyama, Denso Ten .
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Additional Al Examples

: Modeling : :
Data Preparation Simulation & Test Deployment

Human Activity Recognition
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Key Takeaways

Integrate trained Al models into Simulink

= Test design in simulation
« Code generation
= Integrate Al models from others

MATLA
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