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Edge Computer Vision has a 
high impact potential, and it 
is for now!

"Visual recognition has 
undergone the largest 
changes and fastest 
development in the last 
decade, due in part to the 
availability of much larger 
labeled datasets as well as 
breakthroughs in deep 
learning."
Computer Vision: Algorithms and Applications, 2nd ed.

http://cv2.csie.ntu.edu.tw/CV2/2023/textbook.pdf
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Computer Vision Recognition Tasks
Image Classification 
(Multi-Class Classification) 

Object Detection 
Multi-Label Classification + Object Localization 

Cat: 70% Dog: 80%
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Instance Segmentation
Each pixel in an image IS CLASSIFIED into a 
predefined category.

Computer Vision Recognition Tasks
Pose Estimation
Key points (or landmarks) on the object, such 
as joints on a human body are detect
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Image Classification 
(Multi-Class Classification) 

Object Detection 
Multi-Label Classification + Object Localization 

Cat: 70% Dog: 80%

Computer Vision Recognition Tasks
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Embedded Machine Learning 
(TinyML) Workflow Review
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Machine Learning Workflow
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Tiny Machine Learning Workflow (“What”)
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Tiny Machine Learning Workflow (“Where”)
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Machine Learning Workflow (“How”)
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Machine Learning Workflow (“How”)
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Machine Learning Workflow (“How”)
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EI Studio - Embedded ML platform (“AutoML”)

2023 SciTinyML Workshop -  Edge Impulse Overview by Shawn Hymel

https://youtu.be/Asebo9TkJuk
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Image Classification Project 
Edge Impulse Studio

https://studio.edgeimpulse.com/public/353482/live

https://studio.edgeimpulse.com/public/353482/live
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• Classes:
• background
• periquito
• robot
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• Pre-Processing Data
• Design a Model
• Train a Model
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Camera

Microphone

& Sensors
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• Pre-Processing Data
• Design a Model
• Train a Model
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Collect 
Data
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• Pre-Processing Data
• Design a Model
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MobileNet-V2
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Preprocess
Data

 96x96x3 
=  27,648
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Preprocess
Data
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• Pre-Processing Data
• Design a Model
• Train a Model
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Evaluate
Optimize
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• Pre-Processing Data
• Design a Model
• Train a Model
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Deploy
Model
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Deploy
Model

Make
Inferences

https://youtu.be/bZPZZJblU-o?si=grsv71cER-cIvsSd

https://youtu.be/bZPZZJblU-o?si=grsv71cER-cIvsSd
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Post-Processing with LEDs:

Digital Camera 

R
es

iz
e 
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Obtains an input Pre-Process Runs model

Post-processing

Make things 
happen

RGB565 / QVGA
  [320, 240, 3]

Output: Image
     [96, 96, 3]

Output Dim [1, 3]
- Prob ‘background’
- Prob ‘periquito’
- Prob ‘robot’

Check the 
highest 

probability 
Take actions

Uncertain

Periquito

Robot

Led Green  0n:
Periquito > 0.8
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Image Classification 
(Multi-Class Classification) 

Object Detection 
Multi-Label Classification + Object Localization 

Cat: 70% Dog: 80%

Computer Vision Recognition Tasks
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Nicla Vision

XIAO ESP32S3

https://harvard-edge.github.io/cs249r_book/contents/labs/arduino/nicla_vision/object_detection/object_detection.html
https://harvard-edge.github.io/cs249r_book/contents/labs/seeed/xiao_esp32s3/object_detection/object_detection.html
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FOMO
Object Detection model
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Labeling
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Labeling
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Labeling
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MobiliNetV2
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(96 x 96 ) / 8

Model: FOMO

/2 /4 /8

MobiliNetV2
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Inference Test
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Deploy
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Detecting Objects using TinyML (FOMO)

https://www.youtube.com/watch?v=MYuc3QISquw
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microNPU
a neural network unit for TinyML
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TOPS (Tera Operations per Second) 

ML- optimized Solutions
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Computer Vision at the 
Edge with Grove Vision AI 
Module V2

Exploring Computer Vision 
applications such as Image 
Classification, Object 
Detection, and Pose 
estimation.

https://www.hackster.io/mjrobot/computer-vision-at-the-edge-with-grove-vision-ai-module-v2-0003c7
https://www.hackster.io/mjrobot/computer-vision-at-the-edge-with-grove-vision-ai-module-v2-0003c7
https://www.hackster.io/mjrobot/computer-vision-at-the-edge-with-grove-vision-ai-module-v2-0003c7
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590mW450mW 350mW
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YOLO
Object Detection Model for Bee Counting
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Ultralytics YOLO  (You Only Look Once) 

Real-time object detection systems that identify and classify many objects very fast in a single image pass.

Computer Vision tasks
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BuzzTech: Machine 
Learning at the Edge

Deploying YOLOv8 on 
Raspberry Pi Zero 2W 
for Real-Time Bee 
Counting at the Hive 
Entrance.

https://www.hackster.io/518000/buzztech-machine-learning-at-the-edge-07c951
https://www.hackster.io/518000/buzztech-machine-learning-at-the-edge-07c951
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Goal: Estimate the number of bees 
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Raw 
Dataset

Dataset
Labeling

(Roboflow)

Model 
Training

Ultralytics
(PyTorch)

Model Inference
Ultralytics - 

NCNN
(Rasp)
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Thanks


