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Introduction

Artificial Intelligence (Advanced)

What is this module about
This module includes 4 main topics:

1. Intro to Python,

2. How to create an Artificial Intelligence model,
3. Develop a face recognition model,

4. Test the face recognition model.
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« Python is a high-level, interpreted, general-purpose

 |tis a method to create an Al model.

INTRODUCTION TO PYTHON CODING

programming language.
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Python installation

We are going to utilize the Python programming language to recognize faces on images.
To do this, we will first install Python, and then install and utilize an IDE (Integrated Development

Environment) to write our code.
So, first, we will go to www.python.org and go to the download area, where you can get the newest version

or, we advise to download version 3.9.10, which is the most stable version that we have found to operate
We”' € 3 C G o} 5 @ DO X @ §

Python is a programming language that lets you work quickly

and integrate systems more effectively. »* Learn More

O Get Started & Download {7 Docs & Jobs


http://www.python.org/
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Make sure to select the “Add Python 3.9 to PATH" option when installing python as shown in the image

bellow.

& Python 3.9.0 (64-bit) Setup

python

fr n

windows

Install Python 3.9.0 (64-bit)

Select Install Mow to install Python with default settings, or choose

Customize to enable or disable features.
@ Install Now
Ch\Users\Alphat AppDatatLocal\ProgramsPython' Python39

Includes IDLE, pip and decumentation
Creates shortcuts and file associations

—» Customize installation
Choose location and features

Install launcher for all users (recommended)
Add Python 3.9 to PATH

Cancel




Installing an IDE:

If you want to understand what an IDE is a little better, think of it as a notepad application with more
functionality. When you are writing code in an IDE, it will tell you where you are making mistakes, it will help

you debug the code, and it has a lot more functionality overall than a regular notepad app.
We can install PyCharm by going to its page at: https://www.jetbrains.com/pycharm/ and going to the

download section where you can download the community version which is free and open source.

smart
nnovators


https://www.jetbrains.com/pycharm/
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In the installation setup we will associate the .py files to PyCharm and we will also update the path
variable by adding the “bin” directory to the path.

By PyCharm Community Edition Setup

Installation Options
E Configure your PyCharm Community Edition installation

Create Desktop Shortcut Update PATH Variable (restart needed)

[ ]Pycharm Community Edition [«*]:Add "bin" folder to the PATH

Update Context Menu

[ ]Add "Open Folder as Project”

Create Associations

[ .py
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Then we will choose a Start Menu Folder for PyCharm

E PyCharm Community Edition Setup — b4
@. Choose Start Menu Folder - And lastly complete the installation by restarting our computer
Choose a Start Menu folder for the PyCharm Community Edition
shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You

can also enter a name to create a new folder. E PyCharm Community Edition Setup
| Completing PyCharm Community
Accessibility ~ Edition Setup
Accessories
Administrative Tools
Maintenance Your computer must be restarted in order to complete the
Microsoft Visual Studio 2019 Toaols for Unity installation of PyCharm Community Edition. Do you want to
NVIDIA Corporation reboot now?
Python 3.7
StartUp
System Tools
Unity 2019.4.34f1 (64-bit)
Unity 2020.3.25f1 (64-bit)
Visual Studio 2019 W
@ Iwant to manually reboot later
<gack [ sl | concel




How to create a python Project in PyCharm:
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Navigate from the search bar by typing PyCharm and launch the PyCharm App.

mmunity-2021.3.1.exe

ftf= O pycharm community download

|

=T |

9

>
>
>
>
>
>
>
>
>

PyCharm Community Edition 2021.3.1

From there click on New Project

Welcome to PyCharm
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1. We will first need to check that the Base interpreter is detected and is the version 3.9 of Python.
2. Then we can give a name to our folder which will save our Python Scripts. Let’s call it FaceRecognition.
3. Click Create.




Creating a new script:

1. Right click on the FaceRecognition folder

2. Select New -> Python File

ve
david.jpg

% FaceR

® Main.p
ra.jpeg
raljpeg

ra2.jpeg

'© Scratches and

New File

cut S New Scratch File

Copy Directory

Copy Path/Reference.. Python Package
C] @ Python File

HTML File

Find Usa

Inspect Code..

il Resou Bundle
EditorConfig File
Refactor

Bookmarks

Reformat Code
Optim Imports
Delete...

Override File Type

Run 'FaceRecognition (1)’

Debug eRecognition (1)’

Modify Run Configuration...
I Open in Right Split

Open In

Local History

Reload from Disk

Compare With

Compare F with Editor

) Create Gist.

3.

4. Select Python file

DroneCading

oding
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Name our new script as HelloWorld




Python basic coding

Printing

Usually, the first program when we are learning a
new programming language is to write the code
to print on the screen the text “Hello World!”
print("Hello World!")

We can use double or single quotes when
printing a string of text

smart
nnovators




smart
nnovators

In order to run our code, we will need to:
1. Select Run from the main menu
2. Click Run

3. And select our specific script
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4. We will see the results of the program running at the python console area at the bottom

ctor Run

Users\$S nt\Documents\DroneCoding\venv\Scripts\python. sers/Student/Documents/DroneCoding/HelloWorld. py
P Hello World

Process finished with exit code ©
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Variables

Variables are used to store data in the computer's memory temporarily.
speed =50

altitude = 8.7

course_name = 'Drone Coding for Beginners'

Is_flying = True

In the above example,

» speed is an Integer (a whole number without a decimal point)
- altitude is a Float (a number with a decimal point)

e course_name is a string (a sequence of characters)

* is_flying is a Boolean. Boolean values can be True or False.
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Comments

To add remarks to our code, we utilize comments.

Good comments explain how and why a piece of code is used, not just what it produces.

Use comments to remind yourself or other developers, as well as to clarify your thoughts and why you
wrote code the way you did.

# This is a comment and it will not get executed.

# We can have comments in multiple lines.

Receiving Input
We can get input from the user by using the input() function.

birth_year = int(input('Year of Birth: "))

The input() function always returns data as a string. So, we need to convert the
result into an integer by calling the int() function.



If Statements

temperature=22

if temperature>25:

print ("It's a hot day!")
elif temperature<10:

print ("It's a cold day!")
else:

print ("It's a nice day!")
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Develop a Face Recognition model

* Nowadays Face Recognition used in many areas:
* Unlock mobile phone
* Recognize people with criminal history in public places
» Find missing persons
» Track school attendance
» Recognize VIPS in sports events
» Recognize you at airport passport control
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CODE: FACE RECOGNITION WITH PYTHON

* For this session, a Face recognition model will be
created, using the Python programming language
* The following coding lines will lead you to create
a fully functional Face Recognition model
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import face_recognition

import numpy as np

import cv2

* First you have to import the libraries

* Libraries contains lines of code that you may want to
include in your programs/ projects

» They are help you to create a functional model with less
lines on coding

» For example OpenCV (cv2) is a huge open-source
library for machine learning and image

processing and it can process images to identify objects
and faces
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face_cascade = cv2.CascadeClassifier(cv2.data.haarcascades +

» face_cascade = cv2.CascadeClassifier(cv2.data.haarcascades +
'haarcascade _frontalface default.xml’)

» OpenCV already contains many pre-trained classifiers for face, eyes, smile etc
* OpenCV uses haarcascade features to identify the face on the image

» With this code, we load the required XML classifiers
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img = cv2.imread(

Img = cv2.imread('ra.jpeg’)

» With this command, the images can be added to the
model

» Make sure it is the right name and the right extension

(P9, jpeg)



gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)
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gray = cv2.cvtColor(img,cv2.COLOR_BGR2GRAY)

» With this command we convert the colorful image to a
gray image

» We have to do this because it is easier for the program
to read the frames of a gray image

* BGR stands for Blue Green Red which are the 3 main
color of that computer can read



face = face_cascade.detectMultiScale(

gray |
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face = face cascade.detectMultiScale(

gray,

scaleFactor=1.2, # must be > 1

minNeighbors=4, # low value means more accuracy
minSize=(60, 60),

)

* This is the most important part for the accuracy of the
program

« ScaleFactor is the parameter specifying how much the
Image size is reduced at each image scale.

» Min Neighbors is the parameter specifying how many
neighbors each candidate rectangle should

have to retain it. This parameter will affect the quality of
the detected faces: higher value results in

less detections but with higher quality

* Min Size is minimum possible object size. Objects
smaller than that are ignored
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(x, vy, w, h) face:

img = cv2.rectangle(img, (x, y), (x+w, y+h), (

for (X, y, w, h) in face:

Img = cv2.rectangle(img, (X, y), (x+w, y+h), (0, 255, 0), 3)

* This function returns 4 values: the x and y location of the
rectangle, and the

rectangle’s width and height (w, h)

» We use these values to draw a rectangle using the built-
in rectangle() function
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( .format(len(face)))

cv2.imshow( img)

print("Found {0} Faces!".format(len(face)))
cv2.imshow("Test", imQ)

» This command prints how many faces it founds on the
image alongside with the image:
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Test the model

Found 5 Faces!
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cv2.waitKey(0)

cv2.destroyAllWindows()

cv2.waitkey(0)

cv2.destroyAllwWindows()

» Wait Key allows users to display a window for given
milliseconds or until any key is pressed

 Destroy All Windows function allows users to destroy all
windows at any time.
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