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Introduction

GUI — Graphical User Interface

In Programming Environment like Visual Studio, LabVIEW,
etc. you can easily create GUI Applications because it is
built into the IDE (Integrated Development Environment),
and you can use the built-in Graphical Designer Tools

There are no built-in functionality for creating GUI
Applications in Python

You need to install and use an external GUI Python
Library, and there are typically no Designer, you need to
create the GUI entirely in Code

This Tutorial will focus on guizero



GUI Applications in Python

No built-in features for creating GUI

No Graphical GUI Designers available — you
need to create GUI in code

There exists many external libraries for creating
GUI Applications

So, the the main problem is — which Library
shall you use?

There are pros and cons with all these libraries



GUI Python Libraries

—_

* PyQt5
. = Probably the 2 most used GUI libraries for Python
* Tkinter
. _
° guizero —  This Tutorial will use guizero

* ... lots of others
Which are best?
There are pros and cons with all these libraries
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guizero

guizero is a Python 3 library for creating
simple GUIs

It is easy to start with

You simply install it by using pip:
plp 1nstall guizero

Homepage: https://lawsie.github.io/guizero/



https://lawsie.github.io/guizero/

guizero References

Getting started with GUlIs:
https://projects.raspberrypi.org/en/projects/getting-
started-with-guis/1

guizero in PyPi: https://pypi.org/project/guizero/
guizero Homepage: https://lawsie.github.io/guizero/
GitHub: https://github.com/lawsie/guizero

From Zero to GUI Hero:

https://dev.to/teach wizbits/getting-started-with-
graphical-user-interfaces-with-python-using-guizero-
library-1304



https://projects.raspberrypi.org/en/projects/getting-started-with-guis/1
https://projects.raspberrypi.org/en/projects/getting-started-with-guis/1
https://pypi.org/project/guizero/
https://lawsie.github.io/guizero/
https://github.com/lawsie/guizero
https://dev.to/teach_wizbits/getting-started-with-graphical-user-interfaces-with-python-using-guizero-library-13o4
https://dev.to/teach_wizbits/getting-started-with-graphical-user-interfaces-with-python-using-guizero-library-13o4
https://dev.to/teach_wizbits/getting-started-with-graphical-user-interfaces-with-python-using-guizero-library-13o4

Install guizero using Thonny

T Thonn

File Edit View Run Tools Help

Q= @™

Th Manage pa

Iguizero

Search on PyPI

<INSTALL> A

adafruit-board-toolkit
astroid

asttokens

berypt

bitstring

cffi

colorama
contourpy
cryptography
cycler
deprecation

dill

dnspython
docutils

ecdsa

esptool

fonttools

isort

jedi

kiwisolver
lazy-object-proxy
matplotlib v

guizero

Latest stable version: 1.4.0

Summary: Python module to allow learners to easily create GUIs
Author: Laura Sach

Homepage: https://github.com/lawsie/guizero

PyPI page: https://pypi.org/project/guizero/

Install Close

Thonny is a simple and user-
friendly Python Editor.
https://thonny.org



https://thonny.org/

Install guizero using Anaconda

All School Apps Documents Web More ¥

Best match

Anaconda Prompt
(Anaconda3)

App
Anaconda Prompt (Anaconda3)
App

Apps

4 Adobe Acrobat

@ Android Studio B Anaconda Prompt (Anaconda3)

(base) C:\Users\hanshg>pip install guizero
Collecting guizero
Downloadin y3-none-any.whl (44 kB)
44 kB 861 kB/s
Installing collected packages: guizero
Successfully installed guizero-1.5.0

(base) C:\Users\hansha>




Hello World Example

from guizero import App

app = App(title="Hello World")

app .display () f Hellowor
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guizero Widgets

* To create GUI objects with guizro, you use so-
called widgets like App, Text, TextBox,

PushButton, ListBox, CheckBox, Slider, Picture,
etc.

e https://lawsie.github.io/guizero/



https://lawsie.github.io/guizero/

Examples

Some basic Python examples will be given:
* Window

* Using the Text widget

e Using the TextBox widget

e Using the PushButton widget

* Plotting Data (using matplotlib library and Picture
widget)

* More examples can be found on the Homepage:
https://lawsie.github.io/guizero/



https://lawsie.github.io/guizero/
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App

from guizero import App

app = App(title="Hello World")

app . di Splay ( ) # Hello World

The App is the foundation for al guizero
Applications. It creates an empty Window.
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# Hello World - O X

TEXt Exa m p I e Welcoztozgtoﬁwy;picggnlication

Welcome to my Application

from guizero import App, Text

app = App (title="Hello World")

message = Text (app, text="Welcome to my Application")

message = Text (app, text="Welcome to my Application", size=20,
font="Verdana", color="blue")

message = Text (app, text="Welcome to my Application", size=20,
font="Verdana", color="#E64F2A")

app.display ()



https://www.halvorsen.blog c

TextBox widget

Hans-Petter Halvorsen Table of Contents




TextBox Example

from guizero import App, Text, TextBox
app = App(title="Hello World")
message = Text (app, text="Enter your Name:", align="left")

textinput = TextBox(app, width=50, align="left")

¢ Hello World — O X

app.display ()

Enter your Name:
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PushButton Example

¢ Hello World - O X

Welcome to the Hello world app!

from guizero import App, Text, PushButton Press me

def button click():
message.value = "You pressed the button!"

app = App (title="Hello World")

message = Text (app, text="Welcome to the Hello world app!")

button = PushButton (app, text="Press me", command=button click)

app.display ()



TextBox + PushButton Example

from guizero import App, Text, TextBox, PushButton

def button click():

name = textinput.value

message.value = "Your name is: " + name
app = App(title="Hello World")

message = Text (app, text="Enter your Name:")

textinput = TextBox (app, width=50)

¢ Hello World

= O

Enter your Name:

Press me

X

d

? Hello World

= O

Your name is: Hans-Petter Halvorsen
Hans-Petter Halvorseri

Press me

X

button = PushButton (app, text="Press me", command=button click)

app.display ()
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MessageBox Example

Here we will demonstrate how to create a MessageBox or a Popup Window

. ) ¢ Hello World — O X

from guizero import App, Text, TextBox, PushButton R —
def button click(): P

name = textinput.value

message = "Your name 1is: " + name

app.info ("Name", message) ¢ Name X
app = App(tltle:"Hello World") 0 Your name is: Hans-Petter Halvorsen
message = Text (app, text="Enter your Name:")
textinput = TextBox (app, width=50)
button = PushButton (app, text="Press me", command=button click)

app.display ()




T
File Edit

D&

MessageBox Example

View Run Tools Help

O # @ =

textbox_widget.py pushbutton_ex2.py textbox_pushbutton_ex.py popup_ex.py

1

OV NOOTUVHAWN

1

Shell

>>>

from guizero import App, Text, TextBox, PushButton

¢ Hello Worlc — (m}
def button_click(): EnteryourName:
name = textinput.value Hans-Petter Halvorsen
message = "Your name is: " + name Press me
app.info("Name", message)
@ Name x
app = App(title="Hello World")
0 Your name is: Hans-Petter Halvorsen
message = Text(app, text="Enter your Name:")
[ox 1
textinput = TextBox(app, width=50)
button = PushButton(app, text="Press me"”, command=button_click)

app.display()

Local Python 3 - Thonny's Python
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Event Handling

We have the following Events:
 when_clicked
 when_double_clicked
 when_left_button_pressed
 when_left_button_released
 when_right_button_pressed
* when_right_button_released
e when_key pressed

e when_key released

* when_mouse_enters

* when_mouse_leaves

e when_mouse_dragged
 when_resized

https://lawsie.github.io/guizero/events/



https://lawsie.github.io/guizero/events/

from guizero import App, Text, TextBox

Event Handling  : comsesto.

global 1

textinput.value = 1
i=1i+1

def counter2():

global 1

textinput.value = 1

i=1-1
i=1
app = App ("Event Handler Example")
message = Text (app, text="Counter")

textinput = TextBox (app)
textinput.disable()

# Set Event Handling

app.when clicked = counterl
app.when right button pressed = counter2

app.display ()



https://www.halvorsen.blog

Timer

Hans-Petter Halvorsen Table of Contents




Timer Example

from guizero import App, Text, TextBox

def counter():

textinput.value

global 1
i=1i+1
i =1

i

f Counter App

10

Counter

O

app = App(title="Hello World")

message = Text (app,

text="Counter")

textinput = TextBox (app)

textinput.disable()

#Timer that updates the application periodically
timer = 1000 #millisecconds
textinput.repeat (timer, counter)

app.display ()




from guizero import App, Text, TextBox

[ ) [
ef counterl():
Uiciple rimers .-
textinputl.value
i=1+1

Q.

Il
[

def counter2():
global j
textinput2.value = j
j=3+1

# Counter App — O X i=1
j =1

Timer1:

app = App(title="Counter App")

20

N message = Text (app, text="Timerl:")
Tlmel'2 textinputl = TextBox (app)
4 textinputl.disable ()

message?2 = Text (app, text="Timer2:")
textinput2 = TextBox (app)
textinput2.disable ()

#Timer that updates the application periodically
wait = 1000 #millisecconds
textinputl.repeat (wait, counterl)

wait = 5000 #millisecconds
textinput2.repeat (wait, counter?2)

app.display ()
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Plotting Data

Matplotlib is a Python library that allows you to
create a variety of charts and graphs.

To use Matplotlib with guizero, you can embed the
Matplotlib API directly into your guizero code

You create a Matplotlib graph and saves it as a
PNG file named, e.g., “graph.png”

The graph can then be displayed in the GUI using
the Picture widget in guizero



Basic Plotting Example

import matplotlib.pyplot as plt
from guizero import App, Text, Picture

app = App (title="Plotting Data")
text = Text (app, text="Below you see a plot using Matplotlib:")

fig, ax = plt.subplots()
ax.plot([1, 2, 3, 4], [1, 4, 2, 3])
plt.xlabel ('Time (s) ')

plt.ylabel ('Temperature (degC) ')

fig.savefig("graph.png")
picture = Picture (app, image="graph.png")

app.display ()



@ Plotting Data

Plotting Example

Below you see a plot using Matiplotlib:

3.5

3.0

Temperature (degC)
N
9]

1.0

1.0

1.5

3.0 3.5 4.0




Button + Plotting Example

from guizero import App, PushButton, Picture
import matplotlib.pyplot as plt

def plotdata() :

def

fig, ax = plt.subplots()

x = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]
y = [5, 2,4, 4, 8, 7, 4, 8, 10, 9]
ax.plot (x, V)

plt.xlabel ('Time (s)"'")

plt.ylabel ('Temperature (degC) ')

fig.savefig ("graph.png")
picture = Picture (app, image="graph.png")

button click():
plotdata ()

# Main Program

app

button = PushButton (app, text="Show Plot", command=button click)

app.

= App(title="Plotting Data")

display ()

@ Plotting Data

10 §

Temperature (degC)

Show Plot

6
Time (s)

10




Refresh Plot Example

from guizero import App, PushButton, Picture
import matplotlib.pyplot as plt
import random

def plotdata():

min = 20
max = 30
N =10
x = []
y = []

for 1 in range(N):
x.append (i)
newvalue = random.randint (min, max)
y.append (newvalue)

fig, ax = plt.subplots/()
ax.plot(x, vy)

plt.xlabel ('Time (s)')
plt.ylabel ('Temperature (degC) ')

fig.savefig ("graph.png")
picture.value="graph.png"

def button click():
plotdata ()

# Main Program

app = App(title="Plotting Data")

button = PushButton(app, text="Refresh", command=button_click)
picture = Picture (app)

app.display ()

Every time we hit the “Refresh” button, we
get a new set of random data in the plot

Temperature (degC)

@ Plotting Data

Refresh

30

28 1

26 1

24 1

224

20 A

T T T
4 6 8
Time (s)




from guizero import App, PushButton, Picture

Plotting Dynamic Data

import matplotlib.pyplot as plt
import random

def

def

KON b

app

button = PushButton (app, text="Refresh", command=button click)

plotdata() :

global i

x.append (i)

i=1i+1

min = 20; max = 30

newvalue = random.randint (min, max)
y.append (newvalue)

fig, ax = plt.subplots/()
ax.plot(x, y, '-o'")

plt.xlabel ('Time (s)')
plt.ylabel ('Temperature (degC)')

fig.savefig ("graph.png")
picture.value="graph.png"
plt.close ()

button click():
plotdata ()

Main Program

1
[]
[]

= App(title="Plotting")

picture = Picture (app)

app -

display ()

@ Plotting — [m] =

Every time we hit the “Refresh” button we
add a new value at the end of the plot

Refresh

28

27 A

26

25 A

24 A

234

Temperature (degC)

224

21 1

@ Plotting — [m]

20 1
Refresh
1 2 3

Temperature (degC)
N
IS

2 4 6 8 10
Time (s)




Plotting Dynamic Data using a Timer

from guizero import App, Picture
import matplotlib.pyplot as plt
import random

def plotdata():
global i
x.append (i)
i=1i+1
min = 20; max = 30
newvalue = random.randint (min, max)
y.append (newvalue)

fig, ax = plt.subplots/()
ax.plot(x, y, '-o'")

plt.xlabel ('Time (s)')
plt.ylabel ('Temperature (degC)')

fig.savefig ("graph.png")
picture.value="graph.png"
plt.close ()

# Main Program

;v =11

app = App(title="Plotting")
picture = Picture (app)

#Timer that updates the application periodically
timer = 1000 #millisecconds

picture.repeat(timer, plotdata)

app.display ()
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