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Agenda

• What is Image Recognition?

• Lab Project: Build Google Vision Kit: An 
Intelligent (Smart) Camera.
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Class 5: Machine Learning Lab –
Google Vision Kit
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• The ability of software to identify objects, 
places, people, writing and actions in images.

• Computers can use machine vision 
technologies in:

a. combination with a camera

b. artificial intelligence.

Source:

https://searchenterpreiseal.techtarget.com/definition/image-recognition
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What is Image Recognition?

https://searchenterpreiseal.techtarget.com/definition/image-recognition
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• The process of identifying and detecting an 
object or a feature in a digital image or video.

• The method is used in many applications likes:

a. systems for factory automation

b. toll booth monitoring

c. security surveillance

d. object detection

Source:

https://www.mathworks.com/discovery/image-recognition.hmtl
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What is Image Recognition?. . .

https://www.mathworks.com/discovery/image-recognition.hmtl
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Image recognition typically uses algorithms like:

a. optical character recognition.

b. pattern matching and gradient matching.

c. face recognition.

c. license plate matching.

d. scene identification or scene change 
detection.

Source:

https://www.mathworks.com/discovery/image-recognition.hmtl
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What is Image Recognition?. . .

https://www.mathworks.com/discovery/image-recognition.hmtl
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• Image recognition uses a neural network 
called a Convolutional Neural Network or Conv 
Nets for short.

• The Conv Net uses many identical copies of 
the same neuron.

• The network is capable of having a large 
amounts of neurons, thereby capable of 
expressing large models through 
computations.  

Source:

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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What is Image Recognition?. . .

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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What is Image Recognition?. . .

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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• Each layer of a Conv Net allows higher level, 
more abstract features to be detected.

Source:

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/

8

What is Image Recognition?. . .

• 2D Convolutional Neural Networks 

are used to recognize images

• Each layer is responsible for 

detecting image features.

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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• A multitude of neurons in parallel receiving the 
same inputs provides specific computational 
based image features.

Source:

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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What is Image Recognition?. . .

• Specific image features like a 

horizontal or vertical edge is 

detected.

• Color features like green or red 

can be detected using parallel 

neuron configurations.

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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Conv Net uses an array of parallel neurons to 
detect image features. The more neurons the 
better the image features can be detected.

Source:

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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What is Image Recognition?. . .

https://colah.github.io/posts/2014-07-Conv-Nets-Modular/
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Question 1:

Computers can use machine     
vision technologies in________
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Lab Project: Build a Google Vision 
Kit: The Intelligent Camera

Lab Project Objectives:

a. Learn about Intelligent Cameras.

b. Learn how to build an Intelligent Camera.

i. The Intelligent Camera Build and Test 
Workflow

c.   Learn how to execute the image classification 
camera demo.
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What is an Intelligent (Smart) camera?

a. A machine vision system.

b. Able to extract application specific information 
from the captured images. 

c. A built in image-sensor in the housing of an 
industrial video camera.

d. It has a communication interface for connecting 
to PLCs, relays, and other electromechanical 
actuators.

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera



Presented by:

14

What is an Intelligent (Smart) camera?

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera
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Question 2:

True or False: 3D Convolutional 
Neural Networks are used to detect 

images ?
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The Vision Bonnet

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera

https://medium.com/@aallan/hands-on-with-the-aiy-projects-vision-kit-12677aa7e743
Source:

https://medium.com/@aallan/hands-on-with-the-aiy-projects-vision-kit-12677aa7e743
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The Vision Bonnet

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera

Source:

Vision Processing Unit (VPU)

Inertial Measurement Unit (IMU)

http://movidius-uploads.s3.amazonaws.com/1463156689-2016-04-29_VPU_ProductBrief.pdf

http://movidius-uploads.s3.amazonaws.com/1463156689-2016-04-29_VPU_ProductBrief.pdf
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Intelligent (Smart) Camera Build 
Workflow

Google AIY Vision Kit

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera
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Intelligent Camera Architecture

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera

https://www.youtube.com/watch?v=dE2T6ZxcAiQ
Source:

https://www.youtube.com/watch?v=dE2T6ZxcAiQ
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Intelligent Camera Build Workflow

Source:

Assembly 
information pages 
will be referenced 
from the Makers 
guide document.

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera

https://aiyprojects.withgoogle.com/vision/

https://aiyprojects.withgoogle.com/vision/
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Question 3 :

The Vision Bonnet uses what type 
of neural network for 

classification? 
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Intelligent Camera Build Workflow

Source:

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera . . .

Google AIY Vison Kit

https://aiyprojects.withgoogle.com/vision/

https://aiyprojects.withgoogle.com/vision/
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Intelligent Camera Build Workflow
Google AIY Vision Kit

Source:

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .

https://aiyprojects.withgoogle.com/vision/

https://aiyprojects.withgoogle.com/vision/
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Question 4 :

On slide 19 what object 
recognition, detection and 

expressions components are 
used in the Vision Kit 

Components and Architecture? 
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Intelligent Camera Build Workflow

Vision Kit 
Assembly

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera
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Vision Kit Assembly

Intelligent Camera Build Workflow

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .
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Vision Kit Assembly

Intelligent Camera Build Workflow

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .
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Intelligent Camera Build Workflow

Connect to Your Kit: Option 1

(p. 38/74)

x.xx

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .
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Intelligent Camera Build Workflow

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .

Try out Joy Detector

p.36/74

https://aiyprojects.withgoogle.com/vision/

Source:

https://aiyprojects.withgoogle.com/vision/


Presented by:

30

Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .

Intelligent Camera Build Workflow

SSH into the Google AIY Vision Kit 
via Putty(pp 40-43/74)Source:
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Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .

Intelligent Camera Build Workflow

Stopping the Joy Detector

Google AIY Vision Kit (p. 48/74)

Source:

https://aiyprojects.withgoogle.com/vision/

https://aiyprojects.withgoogle.com/vision/
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Lab Project: Build a Google Vison Kit: 
The Intelligent Camera. . .

Intelligent Camera Build Workflow

(pp. 51-64/74)

Source:

Try Image Classification In the Live Camera:

https://aiyprojects.withgoogle.com/vision/

https://aiyprojects.withgoogle.com/vision/
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Lab Project: Build a Google Vison Kit: 
The Intelligent Camera. . .

Intelligent Camera Build Workflow

Source:

Try Image Classification In the Live Camera:

https://aiyprojects.withgoogle.com/vision/

https://aiyprojects.withgoogle.com/vision/
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Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .

Intelligent Camera Build Workflow

Image Classification running: 

Detecting a laptop screen
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Lab Project: Build a Google Vision Kit: 
The Intelligent Camera. . .

Intelligent Camera Build Workflow

Additional Demos to explore with the Vision Kit:

• ./face_detection_camera.py

• ./face_camera_trigger.py

• raspistill –w 1640 –h 922 –o image.jpg

• ./object_detection.py –input image.jpg
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Question 5 :

What linux commands allows you 
to check and change file 

directories? 


