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Why do companies care about anomaly detection 

for industrial processes and machinery?

Monitor Processes

• Improve asset availability
• Monitor energy use
• Manage inventory

Improve Quality

• Diagnose defects on 
production line

• Optimize yield

Schedule 
Maintenance

• Predict faults in equipment
• Decrease downtime
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End-to-End Workflows for Artificial Intelligence 

Software Development
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• Simulink/Simscape model simulates fan with electrical, 

thermal, and mechanical components 

• Anomalies injected: Load, Fan Mechanics, Power Supply 

• Data collected from voltage, power, and temperature 

sensors
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Simple Statistics

e.g., Outlier Detector

Supervised Methods

Works with plenty available data
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Anomaly Detection Approaches
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Simple Statistics

e.g., Outlier Detector

Supervised Methods

Works with plenty available data

“Normal Only” data available

Unsupervised Methods
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• Features extracted using Diagnostic 

Feature Designer APP

• Three SVM classifiers trained for each 

anomaly type

• Deployment options:

• Microservice (Docker)

• Code Generation to be implemented 

on PLC/Edge Device
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Code Generation: Feature Extraction and Fault Classification



19

MathWorks Brand Colors MATLAB Code Colors

UTILITYPRIMARY SECONDARY

▪ Edit in Slide Master view to enter agenda items

▪ Bullet 2

▪ Bullet 3

▪ Bullet 4

Edit in Slide Master view to enter agenda title

Development Computer

Code Generation: Digital Twin

Siemens

Live Twin

MATLAB

Industrial Edge 

Device

Digital Twin

D
e

p
lo

y
m

e
n

t

Codegen

Deployment4
Simulation 

and Test
3

AI

Modeling
2

Data 

Preparation
1

Digital Twin

Fault Detection

GUI



Code Generation: Digital Twin
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Algorithm Export and Integration: TIA Portal and Live Twin
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Industrial Communication – OPC UA 



Anomaly Detection GUI / HMI
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Lessons learned: Use End-to-End Workflows 

for Artificial Intelligence
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▪ Empower domain experts, including ones with limited AI experience

▪ Build better data sets with domain-specific tools

▪ Use modeling and simulation to tackle integration challenges and reduce risk

▪ Deploy AI models to wherever you need them
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Predictive Maintenance with MATLAB

Topics included in this 2-day course:

▪ Importing and organizing data

▪ Creating custom visualizations

▪ Fault Detection/Classification

▪ Preprocessing to improve data quality, and 

extract time and frequency domain features

▪ Estimating Remaining Useful Life (RUL)

▪ Interactive workflows with apps
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Deep Learning for Signals in MATLAB

After this 1-day training you will be able to:

▪ Import and label signal data

▪ Use CNNs for signal classification

▪ Create custom LSTMs for signal classification

▪ Apply Deep Learning for anomaly detection

Wavelet 

Scattering

User 

ID

Collect 

Signals

LSTM 

Network

Walk with 

phone
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Training Services Portfolio

Getting Started

Prepare for training with introductory tutorials

Over 30 hours of free, online training across many topics

Courses

Bridge the skills gap

Over 70 courses across 9 Focus Areas, addressing 

Fundamental, Intermediate and Advanced Training needs

Custom Curricula

Tailored content

We can accommodate tight schedules by combining course 

content and tailoring content to address unique training needs

Format

Accommodate learning styles

8 of the courses are online (self-paced) and all are available 

as ILT (virtual and in-person, in public and private settings) 

Packaging

Flexible options for whatever works best for you

All courses are individually priced. Self-paced courses are 

available as a 12-month subscription.
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MATLAB and Simulink Consulting Services

Achieve Results Faster
Work with MathWorks to speed up your MATLAB and 

Simulink Projects.

Custom

Projects

Process

Assessments

Strategic 

Partnership

Advisory

Services

Transparent Approach Customized Engagements Return on Investment

For more information see our Proven-Solutions website.

https://www.mathworks.com/services/consulting/proven-solutions.html


33

MathWorks Brand Colors MATLAB Code Colors

UTILITYPRIMARY SECONDARY

▪ Edit in Slide Master view to enter agenda items

▪ Bullet 2

▪ Bullet 3

▪ Bullet 4

Edit in Slide Master view to enter agenda title

Training and Consulting Services
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Training and Consulting Services
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