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Benefits of edge ML

Add new differentiating features, become a 
market leader by standing out from your 
competition 

Innovation

Save on storage and compute costs by not 
sending raw data constantly to the cloud

Cost

Data stays on the device, gets processed 
locally and drives remote alerts, 
notifications, and actions

Privacy

Be operational in low connectivity 
environments

Reliability

Stay operational for longer periods of time

Power

Process data real-time on the edge device, 
without having to wait for a response back 
from the cloud

Bandwidth & Latency



Edge AI with Edge Impulse
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Matter GitHub
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Matter GitHub
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Matter GitHub
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Active Learning Loop
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Powering the largest edge ecosystem with MLOps

80,000+

Developers

185,000+

Projects

5,000+
Enterprises

TRUSTED BY LEADING ENTERPRISES
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Any sensor, any data, any use case
Ultra low 

power
Low-end 

MCU
High-end 

MCU NPU MPU GPU

Memory

Sensor

Audio

Image

Video

Anomaly 
detection

10kB

Sensor fusion  
classification 

18kB

Audio 
classification

50kB

Image 
classification

256kB

Video 
classification

1GB+

Complex image 
or voice

1MB+
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A paradigm shift

Data

Outcomes Rules

Data

Traditional programming Machine learning

Adapt the 
rules

Collect more 
data

vs

Rules

+

Outcomes

+
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Task-driven

● Regression
● Classification
● Object detection

Supervised 
learning

Unsupervised 
learning

Reinforcement 
learning

Data-driven

● Clustering
● Segmentation
● Anomaly detection

Learn from experience

● Robotics
● Games
● Recommender 

systems

Machine Learning



Copyright © Edge Impulse Inc.Copyright © Edge Impulse Inc.  

Embedded machine learning

Collect Test

Edge 
device

DeployDesign
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Embedded machine learning

Collect Test

Edge 
device

DeployDesign



Studio Overview
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Developer-first 
integrated ML 
platform

● Royalty-free business model, therefore 
no impact on BOM cost

● Your IP, stays your IP
● Total explainability, no black boxes
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Build valuable 
datasets at scale

● The infrastructure ML teams 
need

● Auto-labeling tools
● Integrations with most widely 

used data science tools
● Strong data traceability and 

quality control
● Secure data exchange portal

Collect
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Advanced algorithm 
and ML expertise

● Advanced algorithm and DSP 
expertise

● No black boxes
● Explainable AutoML
● Knowledge sharing and 

collaboration between teams

Design
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Go to market faster, 
with confidence

● Hardware-aware development
● Full visibility across the whole ML 

pipeline
● Test your development against 

24hrs of real world data
● Tune the post-processing 

algorithm to perform optimally

Test
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Deploy to any edge 
device with ease

● The largest silicon ecosystem
● Award-winning compiler
● Get access to full source code
● Full firmware integration for a 

number of devices
● Digital twin for performance 

profiling and analysis
● Enable brownfield and future 

greenfield

Deploy
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Silabs xG24 - Documentation
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https://docs.edgeimpulse.com/docs/development-platforms/officially-supported-mcu-targets/silabs-xg24-devkit



Condition Monitoring vs 
Predictive Maintenance
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Condition Monitoring vs Predictive Maintenance

▪ Condition monitoring is the process of continuously 
monitoring the condition of assets in real-time to identify existing 
or emerging faults

▪ Predictive maintenance is a strategy that uses data analysis 
and modeling to predict when maintenance should be 
performed. 
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Silicon Labs xG24 placed beside a Solder Extractor Fan



Condition Monitoring - Anomaly 
detection 
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Anomaly Detection

▪ Predictive maintenance can be aided by anomaly 
detection algorithms.

▪ Training classification models for classes where 
examples captured of idle states, nominal and 
introduced faults can build a strong base.
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Predictive Maintenance - 
Transfer Learning
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Audio Event Detection

▪ Audio events detected in other models can help identify 
similar types in another e.g. engine sounds used in the 
type of engine may help identify our idling one.
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Public Project: Machine Health and Condition Monitoring
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Thank you!
Eoin Jordan | eoin@edgeimpulse.com
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Documentation:
▪ WW23 Condition Monitoring Public Project: 

https://studio.edgeimpulse.com/studio/267189
▪ SiLabs xG24 Dev Kit: 

https://docs.edgeimpulse.com/docs/development-platforms
/officially-supported-mcu-targets/silabs-xg24-devkit

▪ Feature Importance: 
https://docs.edgeimpulse.com/docs/edge-impulse-studio/le
arning-blocks/anomaly-detection#features-importance-opti
onal

▪ Anomaly Detection: 
https://docs.edgeimpulse.com/docs/edge-impulse-studio/le
arning-blocks/anomaly-detection

▪ xG24 Firmware: 
https://github.com/edgeimpulse/firmware-silabs-xg24

▪ xG24 Workshop Notes: 
https://github.com/edgeimpulse/workshop-silabs-xg24-dev-
kit
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Tutorials:
▪ Advanced Anomaly Detection with Edge Impulse (Custom 

DSP Blocks, Feature Importance): 
https://www.youtube.com/watch?v=7vr4D_zlQTE

▪ Edge Impulse Imagine 2022: Silicon Labs MG24 Wireless 
SoC Demo: 
https://www.youtube.com/watch?v=ujMR84vlLvk

▪ Edge Impulse Imagine 2022: Silicon Labs Tech Talk: 
https://www.youtube.com/watch?v=bg9CRnWP6Co

▪ Silicon Labs Works With 2021: Industrial Predictive 
Maintenance with Embedded Machine Learning: 
https://www.youtube.com/watch?v=hhJN1r-sAgg
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