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Where is the AI behind a voice assistant?
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Trigger Word 

Detector“Hey MATLAB”“Hey MATLAB”

<chime response> 

+ start listening
<chime response> 

+ start listening
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Speech-to-text“Hey MATLAB”
“Can you help 

me…”

Record full 

sentence + 

transcribe

Record full 

sentence + 

transcribe



5

Knowledge and 

understanding

Generate response and 

synthesize voice reply Text-to-speech

Generate response and 

synthesize voice reply

“While I can provide 

general guidance…”
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Our prototype includes several different uses of AI, usually 

deployed across embedded, local machines, and cloud

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text
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Using AI with MATLAB

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text

Develop embedded 

AI models
Apply pre-

trained AI
Augment MATLAB 

with LLMs

Prototype with AI, 

Apps and hardware

1. 4. 2. 3. 
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Using AI with MATLAB

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text

Knowledge and 

understanding

Text-to-speech

Speech-to-text

Develop embedded 

AI models

1. 
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A Trigger Word Detection model is often designed, trained, 

tested for, and embedded in the voice-enabled device

Trigger Word 

Detector

Hey MATLAB

Detection 

event

Speech 

features 
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Developing AI models for real-world embedded applications 

involves several tasks and different types of expertise 

Labeled training data Deep network design

Model training Compression and deployment
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Your handouts include links to code examples 

on all these topics
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Using AI with MATLAB

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text

Knowledge and 

understanding

Text-to-speech

Speech-to-text

Apply pre-

trained AI

2. 
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Speech-to-text

No model to design No signal processing to refine No model to trainNo data to label
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AI can be used on MATLAB signals without any knowledge of the 

underlying Deep Learning models involved

speech2text text2speech

separateSpeakers

enhanceSpeech

classifySound deepSignalAnomalyDetector

PyTorch® inside!
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Using AI with MATLAB

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text

Knowledge and 

understanding

Text-to-speech

Speech-to-text

Augment MATLAB 

with LLMs

3. 
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Through connecting to Generative AI servers, you can integrate 

Large Language Models in your MATLAB programs

Knowledge and 

understanding
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Your MATLAB programs can use different Generative AI 

models in different ways

Check the GitHub repository LLMs with 

MATLAB as it is frequently updated

Connect with web services using 

cloud-based models like ChatGPT

Use local LLMs like llama2, llama3 

through a local Ollama  server

https://github.com/matlab-deep-learning/llms-with-matlab?tab=readme-ov-file#large-language-models-llms-with-matlab
https://github.com/matlab-deep-learning/llms-with-matlab?tab=readme-ov-file#large-language-models-llms-with-matlab
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Large Language Models are also increasingly used to 

accelerate programming tasks

The AI Chat Playground is a great 

starting point to get interactive help 

on MATLAB programming

https://www.mathworks.com/matlabcentral/playground/new
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MATLAB is also used by engineers to develop programs 

and apps deployed in the cloud

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text

Knowledge and 

understanding

Text-to-speech

Speech-to-text
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Using AI with MATLAB

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text

Prototype with AI, 

Apps and hardware

4. 
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Getting started with an App prototype using App Designer 

in MATLAB doesn’t take long at all
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Getting started with an App prototype using App Designer 

in MATLAB doesn’t take long at all
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Your handouts include additional resources to get started with App 

prototypes, including with hardware I/O and AI models

Wood Species Classification Using 

Vibration Signature on GitHub

https://github.com/mathworks/Wood-Species-Classification-Using-Vibration-Signature
https://github.com/mathworks/Wood-Species-Classification-Using-Vibration-Signature
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In conclusion: using AI can mean many different things, and all can 

be brought together in MATLAB to create application prototypes 

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text
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In conclusion: using AI can mean many different things, and all can 

be brought together in MATLAB to create application prototypes 

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text
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In conclusion: using AI can mean many different things, and all can 

be brought together in MATLAB to create application prototypes 

Knowledge and 

understanding

Text-to-speech

Trigger Word 

Detector Speech-to-text

Questions?
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