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Share the EXPO experience 

#MATLABEXPO

linkedin.com/in/gabrielebunkheila/ linkedin.com/in/frantz-bouchereau-1673375/

http://www.linkedin.com/in/gabrielebunkheila/
http://www.linkedin.com/in/frantz-bouchereau-1673375/
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Industry and Research Invest in AI in Different Ways 

Better Models or Better Data?

Andrej Karpathy – Building the Software 2.0 Stack (Spark+AI Summit 2018)

https://www.youtube.com/watch?v=y57wwucbXR8
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Data-Centric AI in 2022 – Trend Gaining Pace and Visibility

https://spectrum.ieee.org/andrew-ng-data-centric-ai

https://spectrum.ieee.org/andrew-ng-data-centric-ai
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Most existing AI resources support few applications

Autonomous driving

Speech recognition

Language modeling

Computer vision
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Most signal processing applications cannot count on many AI resources

…

Vibration analysis Seismic analysis

Machine health

Predictive maintenance

Digital health
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o Model Complexity

o Data Complexity

o AI Expertise

Time for a survey…

Which of these best describes your AI-related challenges?
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Data-Centric AI in Signal Processing Applications

Agenda – Three Practical Engineering Approaches

1. Transfer learning with pre-trained AI models

2. Feature extraction with simpler and smaller AI models

3. Better signal datasets, real or simulated
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How can I apply transfer learning to detecting faults in an air 

compressors based on their noise

▪ Have dataset with labeled sound recordings

▪ One “healthy” class

▪ 7 different classes of faults

▪ 1800.wav files, 225 per class

Example: Transfer Learning with Pretrained Audio Networks in Deep Network Designer

https://www.mathworks.com/help/audio/ug/transfer-learning-with-pretrained-audio-networks-in-deep-network-designer.html
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Finding a pre-trained deep learning 

network for Transfer Learning

▪ Find one directly in MATLAB 

▪ Import it from a known 

non-MATLAB repository

https://github.com/matlab-deep-learning/MATLAB-Deep-Learning-Model-Hub

https://github.com/matlab-deep-learning/MATLAB-Deep-Learning-Model-Hub
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Demo – Transfer Learning with YAMNet for Fault Detection

Example: Transfer Learning with Pretrained Audio Networks in Deep Network Designer

https://www.mathworks.com/help/audio/ug/transfer-learning-with-pretrained-audio-networks-in-deep-network-designer.html
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Transfer Learning – Handouts

Download @ Journal of Sensors and Actuator Networks

https://www.mdpi.com/2224-2708/10/4/72
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Data-Centric AI in Signal Processing Applications

Agenda – Three Practical Engineering Approaches

1. Transfer learning with pre-trained AI models

2. Feature extraction with simpler and smaller AI models

3. Better signal datasets, real or simulated
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Deep networks most often don’t learn directly from raw signals
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Time-frequency transformations are popular feature extraction methods
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Time-frequency transforms make signal characteristics more evident
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How to use feature extraction to segment ECG signals?

Example: Waveform Segmentation Using Deep Learning

▪ Have dataset with signals labeled by cardiologists

▪ 3 types of wave events

▪ 210 ECG recordings (total ~15 minutes)

https://www.mathworks.com/help/signal/ug/waveform-segmentation-using-deep-learning.html
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Feature extraction allows getting high accuracy from simple AI models

Time-frequency transform

Simple 

Recurrent 

Neural 

Network
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Network
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Feature extraction reduces model and data complexity

Time-frequency transform

Simple 

Recurrent 

Neural 

Network
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Domain experts are best placed to select feature extraction algorithm

Model size, signal patterns

Test-based experimentsAutomated methodology

Application and signal type

signalFrequencyFeatureExtractor

mfcc

waveletScattering
experimentManager

cwt
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Feature Extraction – Handouts

MathWorks Deep Learning Blog Post Daihatsu User Story

https://blogs.mathworks.com/deep-learning/2021/08/03/mathworks-wins-geoscience-ai-gpu-hackathon/
https://www.mathworks.com/company/user_stories/case-studies/daihatsu-uses-ai-to-classify-engine-sounds.html
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Requiring smaller datasets multiplies the impact of data engineering

▪ Using transfer learning…

▪ …or feature extraction with simple models…

▪ …leads to requiring much smaller labeled datasets for model training
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Data-Centric AI in Signal Processing Applications

Agenda – Three Practical Engineering Approaches

1. Transfer learning with pre-trained AI models

2. Feature extraction with simpler and smaller AI models

3. Better signal datasets, real or simulated
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How can I enhance the quality of my training signal data?

Define accurate data labels

Augment data via signal processingSynthesize data via simulation

signalLabeler

Record and label new data via Apps and Hardware

audioDataAugmenter

App Designer
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MATLAB EXPO 2022 Talk – Honeywell Technology Solutions

Automating Audio Labeling Workflow Using Pre-Trained Deep 

Learning Models for Voice Activity Detection

Track: AI in Engineering
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o Model Complexity

o Data Complexity

o AI Expertise

Data-Centric AI accelerates AI adoption by domain experts

The “unbiggen AI” effect

» MATLAB

» Signal Processing

» Domain Expertise

+AI       Signal Processing
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Thank you
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