
Lesson 5
Introduction to image manipulation



Random number generator:      random.uniform(lower_limit, upper_limit)

What are RGBA images:      3D matrices

First example of filtering:      Threshold filter

Previously in Python Base...

import random



We can use the threshold filtered image to create a mask and then re-filter our 
image, allowing just the thresholded mask values to “pass”.

Image filtering - masks



This is done by simply comparing the values from the mask.
The threshold mask has only white or black pixels, therefore we can use it as a 
filter over our original image.

Image filtering



Make mask

Apply mask to image

Result



1. Open the example image called “bird2.png”;
2. Display the image;
3. Set the threshold value (to have the same results as the previous slide use 

0.45);
4. Create a threshold mask;
5. Save the mask with the name “mask.png”
6. Open the threshold mask;
7. Filter the original image (if the mask pixel is black, make the original image 

pixel black);
8. Display the new image.

Exercise 1





Functions

A function is a block of organized, reusable code that is used to perform a single, related 
action. 
Functions provide better modularity for your application and a high degree of code reusing.

def function_name(args*):
operations
return the_thing_u_want_to_return   

Example

Functions must be declared before using them!



1. Open the example image called “bird2.png”;
2. Display the image;
3. Write a function that perform a threshold mask to 0.45;
4. Create a threshold mask;
5. Open the threshold mask;
6. Write a function that apply the mask to the image (if the mask pixel is black, 

make the original image pixel black);
7. Filter the original image;
8. Display the new image.

Exercise 2

Remember:

Copy a list:    new_list = list.copy()

def function_name(args*):
operations
return the_thing_u_want_to_return   



Exercise 2

Declare functions

Write the main code



I hope that by now you can already do it on your own

Negatives

If my pixel p = [0.25, 0.25, 0.25], what its 
COMPLEMENT is?

comp_p = [0.75, 0.75, 0.75]

comp_p = 1 - p

zip()  function: iterate in parallel two iterators



1. Open the example image called “bird2.png”;
2. Display the image;
3. Write a function that perform a negative mask;
4. Create a negative mask;
5. Open the negative mask;
6. Write a function that sum the mask and the image (use the zip() function for 

the values inside each pixel);
7. Apply the function;
8. Display the new image (must be completely white).

Exercise 3



Exercise 3



Exercise 3 - general functions



It is impossible to talk about digital images without mentioning noise.
Noise is a random variation in color or intensity information caused by an external 
source (low luminosity, electronic transfer of images, sensor heat, high ISO 
values...). 

There are different types of noise:

Image noise



This kind of noise is created by sudden disturbances in the image signal. It can be 
caused by errors in the communication between a camera sensor and its image 
processing unit, for example.

It is characterized by a random presence of bright (white) and dark (black) pixels 
in the image.

Salt & pepper noise





Exercise 4
1. Open the example image called “bird2.png”;
2. Write a function that perform a salt & pepper mask (random numbers [-delta, 

delta], where delta is an argument of the function;
3. Create the mask;
4. Display the mask;
5. Write a function that sum (in the most general way) the mask and the image;
6. Sum the image and the mask;
7. Display the new image;
8. Perform the salt & pepper mask on the negative of the image;
9. Sum the image and the noised negative;

10. Display the new image (it must return the mask).
If the function that sum two 
images is general, You can 
use it for both summing an 
image and a mask or two 
images of the same 
dimension.



Exercise 4



Exercise 4



Homework

1. Write a function that perform the histogram of the pixel values of an image;
2. Calculate the histogram on the image;
3. Display the histogram with plt.plot(x, y, “-o”);
4. Create a salt & pepper mask of the image;
5. Calculate the histogram on the mask;
6. Apply the mask on the image;
7. Calculate the histogram on the masked image;
8. Display the new histogram;
9. Calculate the difference between the two histograms (must be equal to the 

mask histogram).
P.S. Of course there are Python functions that 
perform these operations, but write them by your 
hand to exercise with the syntax and structures 
manipulation. 


