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EDGE IMPULSE

The developer-first
edge ML platform

Any data, any device

No royalty, no impact on BOM
Your |P, stays your IP

Total explainability, no black boxes
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Deploy to any edge
device with ease

The largest silicon ecosystem
Award-winning compiler
Access to device source code
Full firmware integration for a
number of devices
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DEPLOYMENT (TUTORIAL: CONTINUOUS MOTION RECOGNITION)
Deploy your impulse

You can deploy your impulse to any device. This makes the model run without an internet
connection, minimizes latency, and runs with minimal power consumption. Read more.

Create library

Turn your impulse into optimized source code that you can run on any device.
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NVIDIA.

Build firmware

Or get a ready-to-go binary for your development board that includes your impulse.

END OF LIFE
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==  Louis Moreau / Face detection - Image classfication

Image
classification

The question the model is trying to answer
IS:

“Is there a face or not in the image?”

face (1.00)

Time per inference: 4 ms.

Developed by Edge Impulse.
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== Louis Moreau / Face detection - Object Detection

Object Detection
using Bounding
Boxes

face (0.55)

The question the model is trying to answer
IS:

“Are there faces in the image, where and
what size are they?”

Time per inference: 28 ms.

Developed by Edge Impulse.
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== Demo Team / Face detection - FOMO

Object Detection
using Centroids

The question the model is trying to answer
IS:

““Are there faces in the image, where
are they?”

Developed by Edge Impulse.
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Object Detection
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Faster Objects, More Objects (FOMO)
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Qutput Layer

Replace with single per-region class probability map
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Faster Objects, More Objects (FOMO)

Receptive field

Each cell is given scores:
e P(background)
P(ball)

e P(dog)
/o P(toy)



Faster Objects, More Objects (FOMO)

Example: screws
e Grayscale
e |mage: 96x96
e Feature maps: 12x12
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Faster Objects, More Objects (FOMO)

0

Example: screws
e Grayscale
e |mage: 96x96
e Feature maps: 12x12
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Faster Objects, More Objects (FOMO)

Example: screws
e Grayscale
e |mage: 96x96
e Feature maps: 12x12

Neighboring cells with ...- 3 T
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FOMO Ground Truth

Example: screws
e Grayscale
e |mage: 96x96
e Feature maps: 12x12

User draws bounding
boxes, tool picks cell with
centroid of bounding box

Copyright © Edge Impulse Inc.



FOMO Ground Truth

Example: screws
e Grayscale
e |mage: 96x96
e Feature maps: 12x12

User draws bounding
boxes, tool picks cell with
centroid of bounding box

Those cells are now
representatives of that
class
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Limitations




Use Cases

Want to know where and how
many objects there are

Recommendations for success:

e Objects are same size
e Objects are square/round
e Objects take up 1cell

Very fast!
e Cortex-M7 at 480 MHz
e 240x240 image input
e 30fps
e 245K RAM
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Limitations

e Each cell has its own classifier

e Neighboring objects may get
lumped together

e Ends of oblong objects may be
ignored

e Lots of objects/classes: use
YOLOV5
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Specifications
Labelling method
Input size

Image format
Output

MCU

CPU/GPU

Limitations

Copyright © Edge Impulse Inc.

MobileNetV2 SSD FPN
Bounding boxes
320%320

RGB

Bounding boxes

X

- Works best with big
objects

- Models use high compute
resources (in the edge
computing world)

- Image size is fixed

FOMO

Bounding Boxes
Square (any size)
Greyscale
Centroids

- Works best when objects
have similar sizes & shapes
- The size of the objects are
not available

- Objects should not be too
close to each other



MobileNet SSD I

FOMO

Frames per second



Demo




Getting Started w/ FOMO & Sony's Spresense

e docs.edgeimpulse.com/fomo
e Tutorials > Counting objects
using FOMO

https://docs.edgeimpulse.com/docs/developm
ent-platforms/officially-supported-mcu-target
s/sony-spresense
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https://docs.edgeimpulse.com/docs/development-platforms/officially-supported-mcu-targets/sony-spresense
https://docs.edgeimpulse.com/docs/development-platforms/officially-supported-mcu-targets/sony-spresense
https://docs.edgeimpulse.com/docs/development-platforms/officially-supported-mcu-targets/sony-spresense



http://www.youtube.com/watch?v=357_S4iBuhM

To go further

Create your free account on edgeimpulse.com [l

Build your first model in 5 minutes: studio.edgeimpulse.com/evaluate
FOMO: edgeimpulse.com/fomo

Documentation: docs.edgeimpulse.com

Another video on FOMO:
https://www.youtube.com/watch?v=9m8COul xjpY



https://www.youtube.com/watch?v=9m8C0uLxjpY
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Thank you!

@jennymplunkett



Empowering Product Creators to

Harness Edge Al and Vision

The Edge Al and Vision Alliance (www.edge-ai-vision.com) is
a partnership of 100+ leading edge Al and vision technology

and services suppliers, and solutions providers s
Mission: To inspire and empower engineers to design St =
products that perceive and understand. SRR

The Alliance provides low-cost, high-quality technical
educational resources for product developers

e
Register for updates at www.edge-ai-vision.com A

The Alliance enables edge Al and vision technology providers
to grow their businesses through leads, partnerships, and
insights

For membership, email us: membership@edge-ai-vision.com

i | edge ai +vision ALLIANCE 30
spiring + empowering engineers to design systems thc

tems that perceive + understand


http://www.edge-ai-vision.com/
http://www.edge-ai-vision.com/
mailto:membership@edge-ai-vision.com

Join us at the Embedded Vision Summit

May 22-25, 2023—Santa Clara, California

The only industry event focused on practical techniques and technologies

for system and application creators
embedded \

VISIC N

Embedded Vision Summit 2023 highlights: summit
* Inspiring keynotes by leading innovators

- “Awesome! | was very inspired!”
« “Fantastic. Learned a lot and met great people.”
« “Wonderful speakers and informative exhibits!”

« High-quality, practical technical, business and product talks

« Exciting demos, tutorials and expert bars of the latest applications and
technologies

Visit www.EmbeddedVisionSummit.com to learn more

R edgeai +vision ALLIANCE 31
. ystemns that perce understand



http://www.embeddedvisionsummit.com/

