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tinyML Summit 2022
Miniature dreams can come true…

March 28-30, 2022
Hyatt Regency San Francisco Airport

https://www.tinyml.org/event/summit-2022/

The Best Product of the Year and the Best Innovation of the Year awards are open for 
nominations between November 15 and March 14. 

tinyML Research Symposium 2022
March 28, 2022

https://www.tinyml.org/event/research-symposium-2022

More sponsorships are available: sponsorships@tinyML.org

https://www.tinyml.org/event/summit-2022/
https://www.tinyml.org/event/research-symposium-2022
mailto:sponsorships@tinyML.org


Our next tinyML Trailblazers Series 
Success Stories with Eric Pan 

(Founder, Seeed Studio and Chaihuo Makerspace) 

LIVE ONLINE April 6th, 2022 at 8 am PST

Register now! 



Join Growing tinyML Communities:

bb

tinyML - Enabling ultra-low Power ML at the Edge
https://www.meetup.com/tinyML-Enabling-ultra-low-Power-ML-at-the-Edge/

The tinyML Community
https://www.linkedin.com/groups/13694488/

8.8k members in
45 Groups in 35 Countries

2.7k members 
&

5.7k followers

https://www.meetup.com/tinyML-Enabling-ultra-low-Power-ML-at-the-Edge/
https://www.linkedin.com/groups/13694488/


Subscribe to
tinyML YouTube Channel

for updates and notifications
(including this video)

www.youtube.com/tinyML

6.4k subscribers, 347 videos with 192k views 

http://www.youtube.com/tinyML


Next tinyML Talks

Date Presenter Topic / Title

Tuesday,
April 5

Daniel Konegen,
Embedded AI and data science 
engineer, Hahn-Schickard

Marcus Rüb,
Research assistant, Hahn-Schickard

AutoFlow - an open source Framework to 

automatically implement neural networks on 

embedded devices

Webcast start time is 9:30 am Pacific time

Please contact talks@tinyml.org if you are interested in presenting

mailto:talks@tinyml.org


Reminders

youtube.com/tinyml

Slides & Videos will be posted tomorrow

tinyml.org/forums

Please use the Q&A window for your questions



Shawn Hymel

Shawn is a machine learning DevRel engineer, instructor, and 

university program manager at Edge Impulse. He creates 

compelling technical videos, courses, and blog posts around 

edge machine learning and embedded systems that inspire and 

teach engineers of all skill levels. Shawn is an advocate for 

enriching education through STEM and believes that the best 

marketing comes from teaching. He can be found giving talks, 

running workshops, and swing dancing in his free time.
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Constrained Object Detection 
on Microcontrollers with FOMO
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Agenda
1. What is Edge Impulse?

2. Object Detection and Image Segmentation

3. Constrained Object Detection

4. Use Cases and Limitations

5. Live Demo



Copyright © Edge Impulse Inc.

Edge 
Impulse
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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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Object 
Detection 
+ 
Image 
Segmentation
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R-CNN

Region 
Proposal CNN SVM

Class predictions:
- background
- ball
- dog
- toy

Regressor dx, dy, dw, dh
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Single Shot MultiBox Detector (SSD)

Class predictions + 
boundary boxes

CNN 
backbone

e.g. VGG19, 
MobileNet
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Image Segmentation

Model
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Constrained 
Object 
Detection
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MobileNet V2
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Faster Objects, More Objects (FOMO)
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240x240
16 feature maps, 
each 30x30 cells

Height and width are each 
divided by 8 (default)
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2D convolution with 1x1 
kernel is used

Weights in residual 
blocks are pre-trained 
from ImageNet

Looks like 
segmentation of 
feature maps
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Faster Objects, More Objects (FOMO)
Receptive 

field
Each cell is given scores:
● P(background)
● P(ball)
● P(dog)
● P(toy)
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Faster Objects, More Objects (FOMO)
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Faster Objects, More Objects (FOMO)

Example: screws
● Grayscale
● Image: 96x96
● Feature maps: 12x12



Copyright © Edge Impulse Inc.

Faster Objects, More Objects (FOMO)

Example: screws
● Grayscale
● Image: 96x96
● Feature maps: 12x12
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Faster Objects, More Objects (FOMO)

Example: screws
● Grayscale
● Image: 96x96
● Feature maps: 12x12
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Neighboring cells with 
same class are removed 
(leaving highest scores)
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FOMO Ground Truth

Example: screws
● Grayscale
● Image: 96x96
● Feature maps: 12x12

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

Example: screws
● Grayscale
● Image: 96x96
● Feature maps: 12x12

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

Those cells are now 
representatives of that 
class



Copyright © Edge Impulse Inc.

FOMO 
Uses
+
Limitations
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Use Cases

Recommendations for success:

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

https://matpalm.com/blog/counting_bees/

Very fast!

● Cortex-M7 at 480 MHz
● 240x240 image input
● 30 fps
● 245K RAM

Want to know where and how 
many objects there are
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Limitations

● Each cell has its own classifier
● Small objects may be missed
● Neighboring objects may get 

lumped together
● Ends of oblong objects may be 

ignored
● Lots of objects/classes: use 

YOLOv5
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Demo
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Getting Started

docs.edgeimpulse.com/docs/

● Tutorials > Counting objects 
using FOMO

● Various supported dev boards
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hello@edgeimpulse.com

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



Please take the 5 question poll

and continue the conversation 

@ tinyML.org/forums



60

Additional Sponsorships available – contact Olga@tinyML.org for info

tinyML Talks Strategic Partners

mailto:Bette@tinyML.org


Next tinyML Talks

Date Presenter Topic / Title

Tuesday,
April 5

Daniel Konegen,
Embedded AI and data science 
engineer, Hahn-Schickard

Marcus Rüb,
Research assistant, Hahn-Schickard

AutoFlow - an open source Framework to 

automatically implement neural networks on 

embedded devices

Webcast start time is 9:30 am Pacific time

Please contact talks@tinyml.org if you are interested in presenting
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Copyright Notice

This multimedia file is copyright © 2022 by tinyML Foundation. 
All rights reserved. It may not be duplicated or distributed in any 
form without prior written approval.

tinyML® is a registered trademark of the tinyML Foundation.

www.tinyml.org



Copyright Notice

This presentation in this publication was presented as a tinyML® Talks webcast. The content reflects the 
opinion of the author(s) and their respective companies. The inclusion of presentations in this 
publication does not constitute an endorsement by tinyML Foundation or the sponsors.

There is no copyright protection claimed by this publication. However, each presentation is the work of 
the authors and their respective companies and may contain copyrighted material. As such, it is strongly 
encouraged that any use reflect proper acknowledgement to the appropriate source. Any questions 
regarding the use of any materials presented should be directed to the author(s) or their companies.

tinyML is a registered trademark of the tinyML Foundation.

www.tinyml.org


