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Outline

• Color and RGB images

• Gray images

• Black and white images

• Number recognition example using ANN
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Color Images
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Images are divided into pixels

The number of pixels depends on
the resolution of the image



RGB Images
• The color of each pixel is determined by the combination of the Red,

Green, and Blue intensities stored in each color plane at
the pixel's location.

• Graphics file formats store RGB images as 24-bit images, where the  
red, green, and blue components are 8 bits each (i.e. 256 possible  
combinations for each color
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Gray ScaleImages
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Gray Scale images uses one 8-bit component



Numbers in Black andWhite
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0 1 2 3 4 5 6 7 8 9

Each number is decoded into black/white 5x5 pixel image  Each pixel is 
either ‘0’ or ‘1’



Numbers in Black andWhite
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Create a 5x5 matrix with ‘0’ or ‘1’

Restructure the 5x5 matrix into 25x1 vector

This vector will be the input to the network

Flattening 



Handwritten Numbers
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Suppose we want to  
use a neural network to  
recognize the  
handwritten numbers  
shown

If each number is 5x5  
pixel  25 inputs

How many outputs?  

How many patterns?



Input-Output Data
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IN OUTPUT
X d9 d8 d7 d6 d5 d4 d3 d2 d1 d0
‘0’ 0 0 0 0 0 0 0 0 0 1
‘1’ 0 0 0 0 0 0 0 0 1 0
‘2’ 0 0 0 0 0 0 0 1 0 0
‘3’ 0 0 0 0 0 0 1 0 0 0
‘4’ 0 0 0 0 0 1 0 0 0 0
‘5’ 0 0 0 0 1 0 0 0 0 0
‘6’ 0 0 0 1 0 0 0 0 0 0
‘7’ 0 0 1 0 0 0 0 0 0 0
‘8’ 0 1 0 0 0 0 0 0 0 0
‘9’ 1 0 0 0 0 0 0 0 0 0



Neural NetworkArchitecture
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25 Inputs 10 outputs

Use Backpropagation and update the weights to minimize the error



Input-Output Data using simplecoding

Tarek A. Tutunji

IN OUTPUT
X d3 d2 d1 d0
‘0’ 0 0 0 0
‘1’ 0 0 0 1
‘2’ 0 0 1 0
‘3’ 0 0 1 1
‘4’ 0 1 0 0
‘5’ 0 1 0 1
‘6’ 0 1 1 0
‘7’ 0 1 1 1
‘8’ 1 0 0 0
‘9’ 1 0 0 1

Reduce the output neurons
from 10 to only 4



Images ofAlphabet:A, B, and C
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28 x 28 black/white images

Using a Neural Network for recognition  

How many inputs?

How many outputs?  

How many patterns?



Image Recognition
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Conclusion

• Images are divided into pixels

• Color images use RGB code

• Images are processed using filters

• Neural networks can be used to recognize images
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