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The edge AI platform
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Number of Projects on Edge Impulse



Copyright © Edge Impulse Inc.

Number of Projects on Edge Impulse
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TinyML Use Cases
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Production Challenges

1. Data collection

2. Data quality analysis

3. Feature extraction and DSP

4. Deployment

5. Monitoring performance
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Edge Impulse Studio

Headless / Production

UI / Visible
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studio.edgeimpulse.com/evaluate

http://studio.edgeimpulse.com/evaluate
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Edge Impulse Studio

Headless / Production

UI / Visible

Python SDK
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BYOM & Python SDK

● Profile on-device performance 
of any trained model 

● Analyze the impact of 
architectural decisions 

● Generate optimized C++ 
libraries

● Deploy to any edge device
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Edge Impulse Studio

Python SDK

Headless / Production

UI / Visible

CLI and API bindings
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CLI
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Embedded ML in the Real World
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Edge Impulse Studio

Python SDK

DSP and advanced ML

Headless / Production

UI / Visible

CLI and API bindings
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Interactive Feature Engineering

Real-time visualization of DSP

● Immediate feedback loop enabling 
tactile exploration by domain expert

● Service-based architecture for real 
time DSP on individual samples 
(separate from job-based system for 
batched data)
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Feature Importance

Don’t use everything

● Uses recursive feature elimination 
with cross-validation (RFECV)

● Only computed for relatively 
low-dimensionality data
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FOMO: Faster Objects, More Objects

● 20x average performance improvement
● Object detection on MCUs
● Ultra fast on embedded Linux
● Better at detecting smaller and more 

numerous objects
● Capable of segmentation and counting 

objects

MODEL HIGHLIGHT

Cortex-M4 Cortex-M7 Cortex-A Nvidia

FOMO 2 fps 15-30 fps 60+ fps 150+ fps

SSD NA NA 3 fps 20 fps
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● Remove classification head, replace 
with GMMs

● Only requires training on normal data

● Each cell tells you the chance that it's 
an anomaly

● Same performance as FOMO:
Up to 30fps. on Cortex-M7, <200K RAM

FOMO: Faster Objects, More Objects
MODEL HIGHLIGHT

https://docs.google.com/file/d/1Jc19wOdhoMAiBFNuPckyIc4BDrMsEEfW/preview
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Keras Expert Mode
● For advanced users

● Use Keras standard API

● Customize NN architecture and 

take full control over training 

procedure

FEATURE HIGHLIGHT
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Establish a baseline quickly

● Search space based on prior 
knowledge of data modalities

● Reusable workers to minimize 
startup cost

● Customize search space

EON Tuner
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Edge Impulse Studio

Python SDK

Headless / Production

UI / Visible

CLI and API bindings

Scalable data infrastructure

DSP and advanced ML
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Rapidly build 
custom 
datasets

Collect Test

Edge 
device

DeployDesign

Develop 
models & 
algorithms

Validate your 
model 
performance

Easily deploy 
on any edge 
target

Store relevant samples
in your cloud

Fetch new 
data samples

Update device 
firmware

Fetch new 
firmware

Trigger
webhook

Data-Centric ML
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Source: Shawn Hymel, et al. Edge Impulse: An MLOps Platform for Tiny Machine 
Learning, November 2022. arXiv:2212.03332

Active Learning with Edge Impulse

https://arxiv.org/abs/2212.03332
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Rapidly build 
custom 
datasets

Data Test

Edge 
device

DeployDesign

Develop 
models & 
algorithms

Validate your 
model 
performance

Easily deploy 
on any edge 
target

Store relevant samples
in your cloud

Fetch new 
data samples

Update device 
firmware

Fetch new 
firmware

Trigger
webhook

Active Learning with Edge Impulse



Copyright © Edge Impulse Inc.

26

Data pipelines and 
transformations

Data dashboards

● Data pipelines and transformation - enabling data preparation at scale

● Data campaign dashboards - optimize performance and share learnings

Working with Data
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● Fetch data 

● Basic checks: Are all files present? 

Do all files start / end around the 

same time? All expected labels for 

the study present?

● Advanced checks: Correlation 
between different devices (e.g. HR 
from PPG, and HR from Polar)?

● Runs automatically at a set interval 
(or on-demand, or triggered from 
code)

● Sends email on new data

Data preparation
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Visualize data and uncover critical insights
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Resources
(Courses)

tinyml.seas.harvard.edu

https://tinyml.seas.harvard.edu/
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Curriculum and Content

tinyml.seas.harvard.edu

https://tinyml.seas.harvard.edu/


Copyright © Edge Impulse Inc.

Resources
(Projects)

www.edgeimpulse.com/projects
docs.edgeimpulse.com/experts

http://www.edgeimpulse.com/projects
https://docs.edgeimpulse.com/experts/
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Project: Smart HVAC
● Creator: 

Jallson Suryo
● Description:

Set heating/cooling 
based on number of 
people in each room

● Hardware:
Arduino Nicla Vision

● Model: 
FOMO

docs.edgeimpulse.com/experts/featured-machine-learning-
projects/arduino-nicla-vision-smart-hvac
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Project: Artificial Nose
● Creator: 

Benjamin Cabé
● Description:

Classify different odors 
based on gas data

● Hardware:
Seeed Studio Wio 
Terminal

● Model: 
DNN

github.com/kartben/artificial-nose
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Project: Motor Anomaly Detection
● Creator: 

Avi Brown
● Description:

Identify anomalies 
based on motor current 
and voltage

● Hardware:
Raspberry Pi Pico

● Model: 
K-means clustering

docs.edgeimpulse.com/experts/prototype-and-concept-proj
ects/brushless-dc-motor-anomaly-detection
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Project: Concrete Surface Crack Detection

● Creator: 
Naveen Kumar

● Description:
Identify surface cracks 
in concrete structures 

● Hardware:
TI TDA4VM

● Model: 
MobileNetV2 with CAM

docs.edgeimpulse.com/experts/prototype-and-concept-proj
ects/surface-crack-detection-ti-tda4vm
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University Program
edgeimpulse.com/university

1. Free hardware kits

2. Content to build curriculum

3. Access to expert network

4. Discount to enterprise edition

Deadline July 16
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Let’s simplify embedded ML for the next generation 

of engineers together

Thanks!
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hello@edgeimpulse.com

3031 Tisch Way
110 Plaza West
San Jose, CA 95128
USA


