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Emerging Technologies - Artificial Intelligence

Artificial Intelligence

Project 1: ATL Component Identifier

The ATL Lab in your school has a wide variety of tools and components related to
electronics, Internet of Things (loT), robotics, prototyping, mechanical and electrical. The
Lab also has many DIY kits and other accessories that can help you with tinkering and
building new projects. It has been observed that many students visiting the ATL Lab find
it very challenging to identify and remember the names of the tools and components in
the lab. This is all the more challenging for the students who are new to your class and
are visiting the lab for the very first time. Wouldn't it be better if there was an easier way
to support the students in identifying and learning the different components in the lab?

You can solve this problem for your schoolmates by creating an Al model that will identify
and provide the names of the ATL components in the ATL Lab. In this project, you will
learn to build an Al model to solve this problem.

Let's get started!

Prerequisite

Ensure that you have gone through all the videos of the Artificial Intelligence course on
the Planetcode.in portal. These videos will help you to learn about the important terms
and concepts and also equip you with the tools needed for this project. If you have already
completed watching all the videos, well done! You are all set to begin the project.

If you have not completed the videos, please go to the “Emerging Technologies” course
on the platform https:/planetcode.in/ and complete them before you proceed further.

1. Platforms / Tools Needed

Google Teachable Machine: https://teachablemachine.withgoogle.com/

2. Major Steps to be performed in the Project

a) Categorize different images of electronic components into different classes.
b) Train the Al model to identify different electronics components.

c) Testthe Al model.
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Emerging Technologies - Artificial Intelligence

STEP by STEP Instructions
Step 1

Search for “Teachable machine google” on your web browser or in the search engine.
Then, Click on teachablemachine.withgoogle

Teachable machine google

Google

Q Al [ Videos @& News [ Images ¢ Shopping i More

About 40,70,000 results (0.43 seconds)

https://teachablemachine.withgoogle.com
Teachable Machine - Google

Teachable Machine is a web-based tool tha

easy, and accessible to everyone. (Note: you can he first version ...

Get Started

Teachable Machine splits your samples into two buckets. That's ...

Image Model
Teachable Machine splits your samples into two buckets. That's ...

Learning
The image classification is powered by a neural network. It ...

FAQ

Basics - What is Teachable Machine? - Who's it for? - How ...

Mara raculte fram taanhahlamanhina withannala aam o

Step 2

X & Q ]

Tools

es creating machine learning models fast,

On the Google Teachable Machine website, click on the ‘Get Started’ button on the top

right corner of the screen.

Teachable
Machine

Train a computer to recognize your
own images, sounds, & poses.
A fast, easy way to create machine learning models for

your sites, apps, and more - no expertise or coding
required.

Get Started
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Emerging Technologies - Artificial Intelligence

Step 3

You will see 3 projects being displayed - Image project, Audio project & Pose project.

= Teachable Machine

New Project

#) Open an existing project from Drive. [ Open an existing project from a file.

Image Project Audio Project Pose Project

Teach based on images, from Teach based on one-second-long Teach based on images, from

files or your webcam. sounds, from files or your files or your webcam.
microphone.

Step 4

Click on “Image Project” as we need to create an Al model for image recognition.

= Teachable Machine

New Project

#) Open an existing project from Drive. [ Open an existing project from a file.

Image Project Audio Project Pose Project

Teach based on images, from Teach based on one-second-long Teach based on images, from

files or your webcam. sounds, from files or your files or your webcam.
microphone.
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Emerging Technologies - Artificial Intelligence

Step 5

Click on Standard image model as we will be using varied images of ATL components.

New Image Project

Standard image model Embedded image model
Best for most uses Best for microcontrollers

224x224px color images 96x96px greyscale images

Export to TensorFlow, TFLite, and TF.js Export to TFLite for Microcontrollers, TFLite, and TF.js
Model size: around Smb Model size: around 500kb

See what hardware supports these models.

Part1

In this project, we will create an Al model to identify 4 electronic components in the ATL
Lab

Arduino, Ultrasonic Sensor, LED and Capacitor. For this purpose, we will first Categorize
the images of these electronic components into different classes.

STEP 6

Two categories or classes “Class 1" and “Class 2" are created by default as shown. We need
to create 4 classes for 4 ATL components - Arduino, Ultrasonic Sensor, LED and
Capacitor

= Teachable Machine

Class1 7

Add Image Samples:

) & Training
Webcam Upload Preview T Export Model
Train Model e
You must train a model on the left
Class 2 / : p— - before you can preview it here.

Add Image Samples:

Ok &

Webcam Upload

@& English v

[# Add a class

&

Q&
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Emerging Technologies - Artificial Intelligence

Step 7

Click on "Add a class" to create 2 more classes.

= Teachable Machine

P—

Add Image Samples:

O A

Webcam  Upload

Training

Preview T  Export Model
Class2 i Train Model
You must train a model on the left
Add Image Samples: d 5 o before you can preview it here.
vance

& English v release-2-4-4 - 2.4.44

“Class 3" & “Class 4" will be displayed on the screen as shown.

= Teachable Machine

Class 3

Add Image Samples¥

o & Training
Webcam Upload Preview T Export Model
Train Model —
You must train a medel on the left
Class 4 / FR— o before you can preview it here.

Add Image Sample

O &

Webcam Upload

@ English v | release-2-4-4 - 2.4.4#95c54c

| Add a class ‘

3

Q&
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Emerging Technologies - Artificial Intelligence

Step 9

Rename all the 4 classes as given below.
Class1- ARDUINO

Class 2 - ULTRASONIC SENSOR

Class 3 - LED

Class 4 - CAPACITOR

These classes help us to categorize the images of the ATL components.

= Teachable Machine
ARDUINO

Add Image Sam&

(m ] &

Webcam  Uplosd

ULTRASONIC SENSOR
Add Image Samples: \

o & Training .
Webcam  Upload Preview T Export Model
Train Model
You must train a model on the left
before you can preview it here.
LED Advanced v
Add ImagesaN:
)} &

Webcam  Uplosd

CAPACITOR

Add Image Sample&

m ] &

Webcam  Upload

Step 10

Download sample image files of the ATL components from the link - ATL Components

Image Files
Office 365 ?
4 Download = sSortv =~ 0]
Neeraj > ELECTRON COMPONENTS '
O  Name~ Modified ~ Modified By ~ File size ~ Sharing
=a “Capacitor X 5 minutes ago Neeraj 87 items o Shared
=2 “ARDUINO 3 5 minutes ago Neeraj 71 items A Shared .
Ta :‘I_ED » 5 minutes ago Neeraj 86 items A Shared .
“a A‘Ultrasonic sensor » 5 minutes ago Neeraj 86 items A Shared
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Emerging Technologies - Artificial Intelligence

Step 11

Then, upload the sample images of the component Arduino. Click on the upload button

in the Arduino class.

= Teachable Machine

ARDUINO

Add Image Samples:

O &
Webcam Upload \
Training
Preview T Export Model
ULTRASONIC SENSOR
Train Model —
Add Image Samples: You must train a model on the left
before you can preview it here.
Advanced A
CH A
Webcam Upload
LED /
Add Image Samples:
O &
Webcam Upload
@ English v | release-2-4-4 - 2.4.4#95c54c
+ I »

Step 12

Select the option to choose images from your files. This option will let you select the image

files downloaded on your laptop/desktop.

= Teachable Machine

ARDUINO

File > & Add Image Samples:

Training

Import images from
Google Drive

( Advanced

\ Train Model \
You must train a model on the left
before you can preview it here.
N E

o

Preview T Export Model

R

Images will be cropped to square

ULTRASONIC SENSOR

Add Image Samples:

Copyright © 2022 Learning Links Foundation.
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Emerging Technologies - Artificial Intelligence

Step 13

Go to the folder where you have downloaded the sample image files of the ATL
Components. Click on the folder with the name “Arduino” here.

@ Open X =
< > v A BN « ELEC.. > ELECT.. > v C £ Search ELECTRONICS COMP...
Organize ~ New folder =E-m @
[J Name Date modified
~ [ This PC
~ ARDUINO 07-05-2022 20:40
> @l Desktop
7 Capacitor 07-05-2022 20:46
> & Documents i
B LED 07-05-2022 20:48
> L Downloads
. Ultrasonic sensor 07-05-2022 20:51
> @ Music
> Pictures Training 2
. Preview T Export Model
> Videos N
a Ml Train Model
> &30S (C) Ul
@ ‘7( You must train a model on the left
| before you can preview it here.
| Advanced v
File name: N } Customised Files v /
|
[
I
Jl
|

ULTRASONIC SENSOR : ‘ j/
|

Step 14

Press Ctrl + A to select all the images in the “Arduino” folder & Click on the button “Open”.

@ Open X
& > v A I« ELEC.. > ARDUINO v C L Search ARDUINO
Organize ~ New folder O- m @
~ B This PC o o . - I
> @l Desktop @
> & Documents .‘
S e D _a_r_ard;m-ozo- _a_r_ard.ufno-uno 0J9994.1200 2dfyOwy
= r3-original-1
> @ Music a ] - a a
5 PR Pict - = P Training
P8 Pictures ) ' - ' = ’ !’ Preview T Export Model
> i vid : 5 B\
@ videos = =105 N Train Model
> &8 0S(C) 7c3fc9a6-baf2-4  10-Arduino-Uno-  50b119225 Ardu  55a499d962064 I R |
4b9-a745-SeBea  board-front-view  ino-Uno-R3-clon  6936df20ec87db | :0‘; must train a model Q?r:he left
f efore you can preview it here.
S (‘ Advanced v
File name: |*_a_r_ard-01-020-1" *_a_r_arduino-unoi ~ \ Customised Fil¢ W ! ! - ‘
A & -
Open v f;y
|
I
I
|

||
ULTRASONIC SENSOR : )J

Emerging Technologies 9
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Emerging Technologies - Artificial Intelligence

You will see all the samples images displayed under the class “Arduino” on Teachable

Machine.

= Teachable Machine

ARDUINO

File X

(3]
Choose images from your #ffes,
or drag & drop here

o

Import images from
Google Drive

M- N

Images will be cropped to square

ULTRASONIC SENSOR

Add Image Samples:

4

Step 15

Training

Train Model

Advanced v

@ English

o

Preview T Export Model

You must train a model on the left
before you can preview it here.

Repeating the same steps we did for Arduino we will now upload the sample images of
the component ultrasonic sensor in the corresponding class.

Click on the upload button in the Ultrasonic Sensor class.

= Teachable Machine

~

ULTRASONIC SENSOR

Add Image Samples:

(] ol
Webcam Upload \
LED

Add Image Samples:

)} &
Webcam Upload
CAPACITOR .

Add Image Samples:

)} &

Webcam Upload

Copyright © 2022 Learning Links
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Emerging Technologies - Artificial Intelligence

Step 16

Select the option - Choose images from your files.

D e ;
= Teachable Machine 2 = b ,‘.];'

—

ULTRASONIC SENSOR

File X Add Image Samples:

(3]

Choose images from your files,

or drag & drop here .
Training
Preview T Export Model
| Train Model

o
Import images from You must train a model on the left
before you can preview it here.
Google Drive Advanced v
ia- [
Images will be cropped to square
LED
& English v -

]

Step 17

Go to the folder where you have downloaded the sample image files of the ATL
Components. Click on the folder with the name “Ultrasonic sensor” here.

-
@ Open X I &
N & 2> v A | B« ELEC.. > ELECT.. > v C £ Search ELECTRONICS COMP...
¥
Organize New folder =- @ @
~
O Name Date modified
~ I This PC
77 ARDUINO 07-05-2022 20:40
> @l Desktop
. Capacitor 07-05-2022 20:46
> & Documents
T LD 07-05-2022 20:48
> L Downloads
. Ultrasonic sensor 07-05-2022 20:51
> @ Music
> Pictures Training 1
" Preview T Export Model
> Vid
3 videos Train Model —
> &E0s(C)
| © You must train a model on the left
before you can preview it here.
| Advanced v
File name: [ ¥ ] Customised Files v

=

Images will be cropped to square

LED ~

&

Q&
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Step 18

Press Ctrl + A to select all the images in the “Ultrasonic sensor” folder & Click on the
button “Open”.

\ -
@ Open X \
| \
N & > v A I« ELEC.. > Ultrasoni... v C £ Search Ultrasonic sensor \
|
Organize ~ New folder Oo- m @ ( \
|
v This PC . s L L | |
|
. . —— [
- % | ©NE |
> & Documents o ) i m I |
Lot 1.0DZShyJXz7Hi  41e06mqSKTL_S ~ 243zu1tDjQNzm  257-2574070_ult
% Sgpjoimioads _J9VEbGa-Q  R6002C315PIW  HWGGeXSdneY1  rasonic-distance- |
> @ Music hiteStrip2CBotto ~ P4w1PLGda9UPf  sensor-ultrasonic
mLeft2C02C35..  2vtYImTc7gK1... -sensor-png \
> P Pictures ] a ] a Training 2 =
\ Preview T Export Model
> 3 Videos ! ' i \
> ‘ . % w Al Train Model
—7
> &30S (C) S m [
@ | You must train a model on the left
| before you can preview it here.
y 1 Advanced v
File name: ‘"1_ODZShyJXz7Hi_!9VEbGa-Q" “41e06 | Customised Files v

Images will be cropped to square |

LED

You will see all the sample images displayed under the class “Ultrasonic sensor”’ on
Teachable Machine.

\ -
@ Open X \
| \
N & > v A I« ELEC.. > Ultrasoni... v C £ Search Ultrasonic sensor \
|
Organize ~ New folder Oo- m @ ( \
YN ] (] ] ] il
|
. . s |
- Qe | ENO |
> & Documents = S wns m I |
5 inisa 1.0DZShyJXz7Hi  41e06mqSkTL_S ~ 243zultDjQNzm  257-2574070_ult
% Downloads _J9VEbGa-Q  R6002C315.PIW  HWGGeXSdneY1  rasonic-distance- |
> @ Music hiteStrip2CBotto  P4w1PLGda9UPf  sensor-ultrasonic
mLeft2C02C35..  2vtYOmTc7qkl..  -sensor-png |
> P Pictures ] a a ] Training Z =
| Preview T Export Model
> Vid \
3 videos m () E ﬁ )\ Train Model
—7
> &50S(C) Q} . m {
© | You must train a model on the left
| before you can preview it here.
y I Advanced v
File name: ‘"1_0DZShyJXz7Hi_!9VEbGa-Q" “41e06 | Customised Files v |

Images will be cropped to square |

D

LED

A&
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Emerging Technologies - Artificial Intelligence

Step 19

Repeating the same steps we did for Arduino & Utrasonic Sensor, we will now upload the

sample images of the component LED in the corresponding class. Click on the upload
button in the LED class.

= Teachable Machine

.,

LED : 1

Add Image Samples: L I

] 2 \ Training
Webcam Upload

Preview T Export Model
Train Model

You must train a model on the left
before you can preview it here.

CAPACITOR : ;“.“ Advanced v

Add Image Samples:

O &

Webcam Upload

Add a class

@ English v

ase-2 2.4.449 -
4

Step 20

Select the option - Choose images from your files.

= Teachable Machine [

Leu o : Il
File X Add Image Samples: i

I
(]
Choose images from your files,
or drag & drop here

\
° . Training .
Import images from \ | Preview T Export Model
Google Drive \

\ Train Model

| You must train a model on the left
| before you can preview it here.
n - 5 | Advanced v

| ‘
(
Images will be cropped to square

CAPACITOR

Add Image Samples:

(] &

@ English “

%

Q&
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Step 21

Go to the folder where you have downloaded the sample image files of the ATL
Components. Click on the folder with the name “LED" here.

( (O] Open X ( &
&« 2 v A | «EEC. > ELECT.. > v C O Search ELECTRONICS COMP...
I
Organize ~ New folder =- m @
O Name Date modified
~ Bl This PC
“ ARDUINO 07-05-2022 20:40
> il Desktop
. Capacitor 07-05-2022 20:46
> & Documents
~LED 07-05-2022 20:48
> & Downloads
7 Ultrasonic sensor 07-05-2022 20:51
> eMusic
| -
> I Pictures Training .
B ‘ Preview T Export Model
> Vid
3 videos | Train Model -
H /
> &30S (C)
@ You must train a model on the left
before you can preview it here.
Advanced v
File name: [ v ‘ Customised Files v

CAPACITOR

Add Image Samples: J

Step 22

Press Ctrl + A to select all the images in the “LED" folder & Click on the button “Open”.

@ Open x I 7
\ & 5 ~ A 70 « ELECTRONL. > LED v C £ Search LED
Organize * New folder o- m @
v This PC a e a k I
9 N
> il Desktop / / \:\
(R} A\

> Documents N
o — _s_u_super-bright 3mm20LED-Gree ~ 3mm20LED-Red  3mm20red20diff

X UOwmONeR. -white-3mm-fog  n20-500x500 20-500x500  used20LED-550x
> @ Music gy = \

a a -s Traini

> Pictures raining R

e P b \ Preview T Export Model
> i vid /

13 videos / Train Model
> E0s(C) /

3mm-bi-color-le  3mm-Blue-DIP-L  3-mm-Blue-lED  3mm-Blue-LED-| / You must train a model on the left
before you can preview it here.
Advanced v
File name: |"_s_u_super-bright-white-3mm-foggy-| V] Customised Files o

CAPACITOR / : M

Add Image Samples: J

>
A
‘

&

QKD
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You will see all the sample images displayed under the class “LED"” on Teachable Machine.

= Teachable Machine

LCw o
File X 70 Image Samples

(3]
Choose images from your fi
or drag & drop here

o

Import images from
Google Drive

Fa- G

Images will be cropped to square

Training —

Preview T Export Model
Train Model
You must train a model on the left

before you can preview it here.
Advanced v

CAPACITOR

Add Image Samples:

e & @ English v

« »

Step 23

Repeating the same steps we did for Arduino, Utrasonic Sensor and LED, we will now
upload the sample images of the component capacitor in the corresponding class. Click
on the upload button in the “CAPACITOR" class.

= Teachable Machine

©

Import images from
Google Drive

Fa- G

Images will be cropped to square

Training .
Preview T  Export Model
Train Model
You must train a model on the left ‘
before you can preview it here.
. Ad d v
CAPACITOR ~ : ‘ vanee

Add Image Samples:

()} &

Webcam Upload \

A
|

Add a class

@ English v
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Step 24

Select the option - Choose images from your files.

Al & = ~
o

= Teachable Machine

CAPACITOR

File x Add Image Samples:

Choose images from your files,
or drag & drop here

Training .
Preview T Export Model
&' Train Model

Import images from
Google Drive

Fa- ka

Images will be cropped to square

You must train a model on the left

before you can preview it here.
Advanced v

Add a class

@® English v | release-2-4-4 - 2.4.4#95¢c54c 'y
«

Step 25

Go to the folder where you have downloaded the sample image files of the ATL
Components. Click on the folder with the name “Capacitor” here.

( @ Open X =
N < > & P I8 « ELEC.. > ELECT.. > v C £ Search ELECTRONICS COMP...  [©
Organize New folder = m @
O Name Date modified
~ I This PC

. ARDUINO 07-05-2022 20:40
> [l Desktop

~ Capacitor 07-05-2022 20:46
> E Documents

I LED 07-05-2022 20:48
> & Downloads

1 Ultrasonic sensor 07-05-2022 20:51
> 0 Music
> PN Pictures Training .

R Q Preview T Export Model
> Vid x
1 videos ‘ Train Model \
> &30S (C) b
@ | You must train a model on the left
before you can preview it here.
Advanced v
File name: l v ‘ Customised Files v ‘
e

Add a class

Copyright © 2022 Learning Links Foundation. Emerging Technologies 16
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Step 26

Press Ctrl + A to select all the images in the “Capacitor” folder & Click on the button
Uopen".

@ Open X l ‘- ““ G
& > v A T « ELECT.. > Capaditor v C £ Search Capacitor |' \ “
Organize = New folder o- ™™ @ “1“
|
B This PC - = . - ‘

« | I

A W ttely \
> EDocumen(s

1-uf-63-v-Radial-  4-700-16-radial-  10uF-50V-Electro 2101QYDTIOL i
Electrolytic-Capa  electrolytic-capac  lytic-capacitor-2 |

> & Downloads

> @ Music Gitor-e15581759  itor-5b65438e7e |
75636 5a70.79086164... \
> PR Pictures [} a ] ] - Training .
E ? | Preview T  Export Model

Vid i\
% [ e I Train Model
> & 0s(C

@ L You must train a model on the left
before you can preview it here.
Advanced v
File name: |"1-uf-63-v-Radial-Electrolytic-Capacitor ‘ Customised Files ™

Add a class

You will see all the sample images displayed under the class “CAPACITOR” on Teachable
Machine.

3 | R
= Teachable Machine - : ’ “ |

CAPACITOR : |

File > & 70 Image Samples | “‘
|
1
(o) 0 ' Vs it

Choose images from your fifS, |
or drag & drop her il
% ' |

N . Training )
Preview T  Export Model
\
. ° \ Train Model
Import images from
Google Drive

Ma-

Images will be cropped to square

You must train a model on the left
before you can preview it here.
Advanced W

Add a class

& English v

A&
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Emerging Technologies - Artificial Intelligence

We have now categorized all the ATL components into classes.

= Teachable Machine -

ARDUING

Thimage Samples

2 iaes eyl

ULTRASONIC SENSOR

71image Samples.

o0 Bieapg BERE %
‘

LED

70 Image Samples.
T . A aa
LAY | B 7 T v I
-— \ Train Model
[
- e
camcon - i .
Fila x 70 Image Samples.
> .
- d A
Rpas
» g
\ -
- !
By 2t o,
Google Drive. 4 —_—
M. B
A
.
MGl s,
S —— :
LS B

Add a class

&

Q&
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Part 2
We will now Train the Al model to identify different electronics components.

Step 27

Click on ‘Train Model and wait until the training the completed.

ARDUINO

71Image Samples

o rpeneplE

ULTRASONIC SENSOR : \
|

71Image Samples

a
SRR L LD R
\

LED : \\‘

70 Image Samples H

\
_», ’ | Trainin
o 2 %, 5 \ \ 9 Preview 7T ExportModel
Webcam  Upload b . Z \‘\'

Train Model
[ You must train a model on the left
)' before you can preview it here.
| Advanced v
CAPACITOR : [

File X 70 Image Samples

e 5% . 00 || .
Training time depends on the number of samples you have provided. More the number
of samples, more the training time.

I am just assuming this training happens automatically and there is nothing to do at the
user end. If not add the steps on how to train the model.

>
A
‘

&

QKD

Copyright © 2022 Learning Links Foundation. Emerging Technologies 19
All rights reserved Version 1

AN


imaya
Highlight
delete this


Emerging Technologies - Artificial Intelligence

Part 3

Now you can Test the Al model

Step 28

Find the preview panel on the right side. With the help of preview panel you can test

your model.

You will see two options File/Webcam to check the output.

= Teachable Machine

ARDUINO

71Image Samples

)] 2 o)
2 e

- \
“oBE
-

ULTRASONIC SENSOR \ Training
\
71Image Samples L Model Trained

— 1
o o Do)y RO o
LED

70 Image Samples

_e, "
i A Z
Webcam  Upload Y 4 Z /

<

-

Preview ¢

Webcam

Export Model

There was an error opening your
Make sure permissi
are enabled or switch to image

uploading.
Vv
Output
ARDU...
ULTR...
SENS...
LED
@ English v [TTelease ~7a o

The output section in the panel displays the names and test results of all the 4 classes of

ATL components.
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Choose images from your files,
or drag & drop here
Training
o
Import images from
Model Trained Google Drive
Advanced hd
v
Output
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Step 29

Click on the “File” option at the top of the preview panel and select option to choose
images from your files.

= Teachable Machine
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T Preview T
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O 2 0 g B
Webcam Upload ' . - Q 1 - P (=]
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Step 31

Notice the output bars in the output section. The output bar for the component that the
Al model recognizes will show the highest value. This percentage level displays the
accuracy level of Al model in recognizing the component from the image.
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Output
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»

The Al model will show the highest value for Arduino component as it has successfully

recognized it from the image.

Step 32

Now let us test the Al model for another ATL component, Capacitor. Click on the “File”
option at the top of the preview panel and select option to choose images from your files.
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Step 33

Choose a random new image of Capacitor from your images folder
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Step 34

Notice the output bars in the output section.
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Did your Al model recognize the capacitor?
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Step 35
Try this:

You can now test out how your Al model works with different images of the components
and it will be more fun to find out where it doesn’t work.

Congratulations! You have now successfully created an Al model that can recognize the
basic 4 ATL components in your ATL Lab. Please share the model with your schoolmates
so that they can use it in the ATL Lab.

WHAT CAN YOU DO WITH THIS PROJECT?

You can actually export your model to make things and use it in multiple projects! For
example, you can export this model and include it as part of your website where you can
help the users in identifying the electronic components.

We recommend adding some reflections questions if possible.
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