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Concept of an Image

@ An image is a 2D function f(x, y), where each point maps to an intensity/color value.
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@ An image is a 2D function f(x, y), where each point maps to an intensity/color value.

@ A point in the image is called a pixel.
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Concept of an Image

@ An image is a 2D function f(x, y), where each point maps to an intensity/color value.
@ A point in the image is called a pixel.

@ Single-channel images (binary, grayscale) use one value per pixel.
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Concept of an Image

An image is a 2D function f(x,y), where each point maps to an intensity/color value.
A point in the image is called a pixel.

Single-channel images (binary, grayscale) use one value per pixel.

Colored images (e.g., RGB) use three values per pixel: (r,y, &x,y, bx,y)-
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Digitalization of an Image

@ To process images on a computer, they must be digitalized in space and amplitude.
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Digitalization of an Image

@ To process images on a computer, they must be digitalized in space and amplitude.

@ Image sampling: digitization of spatial coordinates (x, y).

Bindeshwar Singh Kushwaha Postnetwork Academy What is an Image and How it is Stored on a Computer



Digitalization of an Image

@ To process images on a computer, they must be digitalized in space and amplitude.
@ Image sampling: digitization of spatial coordinates (x, y).

@ Gray-level quantization: digitization of amplitude.
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Digitalization of an Image

To process images on a computer, they must be digitalized in space and amplitude.
Image sampling: digitization of spatial coordinates (x,y).
Gray-level quantization: digitization of amplitude.

Pixel values are often integers (0-255) or floats (0-1).
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Storing Images on a Computer

@ Images are stored as files with various formats (e.g., JPEG, PNG).
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Storing Images on a Computer

@ Images are stored as files with various formats (e.g., JPEG, PNG).

@ Files contain metadata and pixel data, often stored as arrays:
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Storing Images on a Computer

@ Images are stored as files with various formats (e.g., JPEG, PNG).
@ Files contain metadata and pixel data, often stored as arrays:

e Grayscale: 2D array (width x height).
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Storing Images on a Computer

@ Images are stored as files with various formats (e.g., JPEG, PNG).
@ Files contain metadata and pixel data, often stored as arrays:

e Grayscale: 2D array (width x height).
o RGB: 3D array (width x height x 3).
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Storing Images on a Computer

@ Images are stored as files with various formats (e.g., JPEG, PNG).
@ Files contain metadata and pixel data, often stored as arrays:

e Grayscale: 2D array (width x height).
o RGB: 3D array (width x height x 3).

@ 2D or 3D arrays are used depending on the image type.
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Single Channel: Black and White Image

Black & White Image (1 bit per pixel)
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Single Channel: Grayscale Image

Grayscale Image (8 bits per pixel)
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Multi-Channel: Color (RGB) Image

Color Image (RGB: 3 channels)

Red Channel Green Channel Blue Channel

3D array: height x width x 3

Singh Kushwaha Postnetwork Academy What is an Image and How it is Stored on a Computer



What is Image Processing?

@ Image processing refers to automatic processing, manipulation, analysis, and interpretation of
images using algorithms and code.
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What is Image Processing?

@ Image processing refers to automatic processing, manipulation, analysis, and interpretation of
images using algorithms and code.

@ It has applications in various fields: television, photography, robotics, remote sensing, medical
diagnosis, industrial inspection.
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What is Image Processing?

@ Image processing refers to automatic processing, manipulation, analysis, and interpretation of
images using algorithms and code.

@ It has applications in various fields: television, photography, robotics, remote sensing, medical
diagnosis, industrial inspection.

@ Social media platforms like Facebook and Instagram use image processing to handle daily uploaded
images.
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What is Image Processing?

@ Image processing refers to automatic processing, manipulation, analysis, and interpretation of
images using algorithms and code.

@ It has applications in various fields: television, photography, robotics, remote sensing, medical
diagnosis, industrial inspection.

@ Social media platforms like Facebook and Instagram use image processing to handle daily uploaded
images.

@ Industries innovate and apply many image processing algorithms to process user-uploaded content.
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Reading, Saving, and Displaying an Image using PIL

@ The ‘open()* function from PIL reads an image from disk.
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Reading, Saving, and Displaying an Image using PIL

@ The ‘open()* function from PIL reads an image from disk.

@ It returns an Image object
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ading, Saving, and Displaying an Image using PIL

@ The ‘open()* function from PIL reads an image from disk.
@ It returns an Image object

@ We can access image properties: width, height, mode, format, etc.
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Reading, Saving, and Displaying an Image using PIL

@ The ‘open()* function from PIL reads an image from disk.
@ It returns an Image object
@ We can access image properties: width, height, mode, format, etc.

@ Use show() to display the image.
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Sample Code to Read and Display an Image

Python Code

from PIL import Image

im = Image.open("brown_vall.jpg") # read the image
print(im.width, im.height, im.mode, im.format, type(im))
im.show() # display the image
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Sample Code to Read and Display an Image

Python Code

from PIL import Image

im = Image.open("brown_vall.jpg") # read the image
print(im.width, im.height, im.mode, im.format, type(im))
im.show() # display the image
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Converting an RGB Image to Grayscale Using PIL

@ The convert(’L’) function in PIL converts a color image (RGB) to grayscale.
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Converting an RGB Image to Grayscale Using PIL

@ The convert(’L’) function in PIL converts a color image (RGB) to grayscale.

@ After conversion, the grayscale image can be saved using save().
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Converting an RGB Image to Grayscale Using PIL

@ The convert(’L’) function in PIL converts a color image (RGB) to grayscale.
@ After conversion, the grayscale image can be saved using save().

@ We can then load the saved grayscale image from disk using Image.open().
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Converting an RGB Image to Grayscale Using PIL

@ The convert(’L’) function in PIL converts a color image (RGB) to grayscale.
@ After conversion, the grayscale image can be saved using save().
@ We can then load the saved grayscale image from disk using Image.open().

@ Finally, we can display it using show().
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Converting an RGB Image to Grayscale Using PIL

@ The convert(’L’) function in PIL converts a color image (RGB) to grayscale.
@ After conversion, the grayscale image can be saved using save().
@ We can then load the saved grayscale image from disk using Image.open().

@ Finally, we can display it using show().

Python Code

° im_g = im.convert(’L’) # convert to grayscale
im_g.save(’brown_vall. jpg’) # save grayscale image
Image.open("brown_vall.jpg") .show() # read & display
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Converting an RGB Image to Grayscale Using PIL

@ The convert(’L’) function in PIL converts a color image (RGB) to grayscale.
@ After conversion, the grayscale image can be saved using save().
@ We can then load the saved grayscale image from disk using Image.open().

@ Finally, we can display it using show().

Python Code

° im_g = im.convert(’L’) # convert to grayscale
im_g.save(’brown_vall. jpg’) # save grayscale image
Image.open("brown_vall.jpg") .show() # read & display
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Reach PostNetwork Academy

www.postnetwork.co
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Reach PostNetwork Academy

www.postnetwork.co

YouTube Channel

www.youtube.com/@postnetworkacademy
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Reach PostNetwork Academy

www.postnetwork.co

YouTube Channe

www.youtube.com/@postnetworkacademy

Facebook Page

www.facebook.com/postnetworkacademy
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Reach PostNetwork Academy

www.postnetwork.co

YouTube Channel

www.youtube.com/@postnetworkacademy

Facebook Page

www.facebook.com/postnetworkacademy

LinkedIn Page

www.linkedin.com/company /postnetworkacademy

GitHub Repositories

www.github.com/postnetworkacademy
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Thank You!
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