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Fuzzy Recombination Algorithm

input parent)(x,y,r,g,b),parentY(x,y,r,g,b)
output  child(x,y,r,g,b)

Forie—— ) to L do

1
Parent) [i] = }/ on gz’

1
Parent¥ [i] = }/ 2 e’
If Parent)[i]>=parentY[i] then
Child[i]=Parent\[i]
else
Child[i]=Parent¥[i]
End if
End for

t
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Discrit Mutation Algorithm

input child (x,y,r,g,b)
Fori «—) toL do
If (rnd (+...)) < Pm) then

Childm[i]=child[i]-Search interval *()/Y*search interval)* 2™

If (childm[i] out of Search interval ) then
Childml[i]=child[i]+Search interval*(/Y*search interval)* 2™

End if
End if
End for
Adde 3 ikl o) jal axy Jilall 4aie Jiay childml[i] of ¢us
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Signature Generation Algorithm

Input: A[n][m] matrix of image segment
Output:[c] element signature vector of image segment signature
Begin
Extract all gray scale pixels
Calculate centroid point coordinate
i=)
Set coordinate updating variable (step)
Use step to update the coordinate value
For each point in the contour do

If (there is no holl in the contour) then



Compute the distance between centroid point and contour point

Signature[i]=+/(centroidx — row)? + (centroidy — col )’
1=1+)
else
Signature[i]="
i=i+)
end if
end for
End
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Training steps for Neo-cognitron network

- Present input pattern for training(segment of image)to the input

layeruo.

- Read number of stages, number of cell planes, number of cells for cell
plane and the length(v) for neighboring cells for each layer.

- initialize a small positive value for excitatory synapses c,d of the length
Y
for each cell plane in layer uUs,,ucC, .

- set b to zero (the efficiencies of the modifiable inhibitory synapses) for
each cell plane in layer us, .

- initialize a small random values for (a)(the excitatory synapses ) of the
length v for each cell plane in layer Us, .

Repeat
- use Eqg. [Ye.Y] and Eq.[Y1.Y] and Eq.[YV.Y] to find the output of S cells
of layer Us, .

- choose the representative S cells
- reinforce the variable interconnections by using Eq.[¥Y.Y] and
Eq.[¥Y.Y].
Until the response of average (a) becomes small(approach to V.+).
- use Eq.[Y4.Y] and Eq.[Y+.Y] and Eq.[Y¥).Y] to find the output of C cells
of layer uC,which is directly driven by the output from layer uUs, .

- if the UC, layer is the output layer then stop and the cell that having the
largest value of output is represent the number of class,

Else
go to the step of repeat
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Calculation the representative cell Algorithm

input  US,(k,n) //'I number of stages

output rep-cell [n], rep-cell plane [n] //rep-cell No. of representative
cell /lrep-cell plane No. of representative cell
plane
For each cell (n) in the cell plane

Max[n] = US (1, N)

For each cell plane (k)

If Max[n]<us,(k,n) then

Max[n]=Us, (K,n) //maximum output value
cp[n]=k /lcp  No. of cell plane
end if
next
next

For each cell plane (k)
For each cell (n) in the cell plane
For each cell (m) in the cell plane
if cp[n]=cp[m] then
If Max[n]>Max[m] then
cp[m]=+
rep-cell [n]=n
rep-cell plane [n]=k

else



cp[n]=-
rep-cell [n]=m
rep-cell plane[n]=k

end if

end if

next

next
next
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The Neo-cognitron network testing Algorithm




input UQ[K] //test input object k ),Y,...No. of cell plane

output class //type of class
For each objects (All)
For each cell plane (k)
value=UC [ALL,K]-UO[K] /I L deepest stage
if value> lower range, and value<= upper range, then
classes[All]=value
end if
next
next
max="+
For each objects (All)
iIf Max<classes[All]
Max=classes[All]
end if
next

class=Max
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Abstract

This thesis deals with the classification of images using the
principle of soft computing and with using three techniques of image
processing. The first step of image processing started with image analysis
by segmentation of image into their principle components, aiming at
finding objects having special meaning in that image. This process was
accomplished using a "Genetic Breeder "; a hybrid algorithm between
"Genetic Algorithms™ and "Evolution Strategies", characterized by the
rapid achievement of the optimum solution, in which "fuzzy
recombination™ was used, to benefit from the fuzzy system technique.
The second step was the step of classification of the objects obtained
from the classified image using the "Neo-cognitron neural network™,
which has the ability to recognize distorted shapes and even position
diffraction with a high quality and rapid training comparing with the
other neural networks. It is well known that this network was originally
designed to recognize letters, even those hand-written, thus the data input
of this network were binary values(+,"),because letter's features were
taken to the letter's image by creating a sliding window of a given picture
size ,or by dividing image into small pieces.

The new in using this neural network is using it in colored images,
thus data input were features of the general outlook of the object and its
statistical description ,for that reason the data are numbers and not binary.
The network is trained on four frames models of a given single image at
a single time using input pattern containing these four frames.

The work is implemented using six movie images after partitioning
them into their principal constituting frames, and due to the presence of
the mild differences between the consecutive frames of the single movie

image, thus we studied the number of frames of the recognized objects



for each image regarding them as differences of the images trained for,
the recognition percentage of this work was (¢ +-) + +)%.

We noticed that the complementary features of each of the used
techniques in image classification gave better results of higher resolution

in each step of object classifier.
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