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Abstract
Genetic algorithm (GA) are adaptive, robust, efficient, and global search methods, suitable in situations where
the search space is large. They optimize a fitness function, corresponding to the preference criterion to arrive at
an optimal solution using certain genetic operators.
GA are able to produce valuable information for an enterprise (Like Face images), it is only when the GA are
implemented thoroughly and by a resource qualified to utilize the data that an enterprise can fully capitalize on
the benefits.
I have dealt with in this research with basic processes in the GA like selection, crossover and mutation. The
concentration was on mutation being has an important on the results. New five methods were suggested for
mutation process for implementing face image, and these methods are: (1- Separation genetic operator, 2-
Annealing genetic operator, 3- Swap genetic operator, 4- Block-swap genetic operator, 5- Suffle genetic
operator).
Later, the comparing and finding the best method among them, where the research includes dividing the work
into three stages. In the first stage when implementation number is low, while the second one when
implementation number is intermediate ,but the third stage when implementation number is high.
The program was done in Matlab language (Version 6.5) for performing the work and dealing with each image

alone and the images were displayed and drawing the diagram sketches for the resulted image.

1- Genetic Algorithm (GA):

Genetic Algorithms (GA) are computing algorithms
constructed in analogy with the process of evolution.
[1] [2] GA seem to be useful for searching very
general spaces and poorly defined spaces. [3] [4].

GA is one of the stochastic optimization methods,
which is simulating the process of natural evolution.
[5] GA first was presented by John Holland as
academic research. [6] [7] However, today, GA
turned out to be one of the most promising
approaches for dealing with complex systems, which
at first nobody could imagine from a relative modest
technique. GA is applicable to multi-objective
optimization and can handle conflicts among
objectives. Therefore, it is robust where multiple
solutions exist. In addition, it is highly efficient and it
is easy to use. [8]

GA are computational methods inspired by
Darwinian evolution theory. [6] The variables are
coded into the vector which is called a chromosome,
an initial population of chromosomes is generated
randomly. [9] The evolution is performed in an
iterative manner where in each step the fitness of
chromosomes is evaluated and the population is
altered by the operations of selection, crossover and
mutation. Each chromosome can be thought of as a
point in the search space of the candidate solutions.
[10] [11] the GA processes populations of
chromosomes, successively replacing one population
by another. The GA most often requires a fitness
function that assigns a score (fitness) to each
chromosome in the population. The selection selects
chromosomes for reproduction according to their
fitness .In crossover, the operator randomly chooses a
locus in the chromosome and exchanges it between
two chromosomes to create two offspring. [12] [13]
Mutation randomly flips some of the bits in a

chromosome. The procedure iterates until the desired
fitness is reached or a predefined number of iterations
are reached. As the GA is a stochastic process where
the initial population is randomly created , and the
other operations are also random, usually several runs
are done for the same task and the results are
evaluated. [14] [15] [16]

In order for a GA to efficiently search such large
spaces, one must give careful thought to both the
representation chosen and the evaluation function.
[17] GA is being used with very high degree of
success in all kinds of numerical and combinatorial
optimization problems. [18] This capability of GA is
due to its inherent parallelism, which when used
fully, enables search in complex landscapes and to
optimize various objective functions of interests in
various fields of applications. [19]

In this research, a new and an efficient operators of
GA is used to perform the implementation of face
image.

2- Face Image:

The human face is an extremely complex object, with
both rigid and non-rigid components that vary over
time, some times quite rapidly. The object is covered
with skin, a non uniformly textured material that is
difficult to model either geometrically or
photometrically. Skin can change color quickly when
one is embarrassed or becomes warrn or cold. The
reflectance properties of the skin can also change
rater quickly, as perspiration level changes, The face
is highly deformable, and facial expressions reveal a
wide variety of possible configurations and changes
in skin color and texture caused by exposure to sun.
[20] [21]
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3- Logical Crossover:
The logical crossover considers four cases [22] [23]
[24]:
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1-Health of father and mother greater than the
average health of the entire population , In this case,
the generation of two children (let us assume for
simplicity the case of two children and a single
crossover point) occurs in a traditional manner:

A9+A7, A’+B7J
FF>EandFM>E: :>

B’+B” B9+A,9

1 1

Parents Children

Where:

FF : is represent (the intensity value of face image)
fitness of father

FM: is represent (the intensity value of face image)
fitness of mother

F : is represent the average health of the entire
population.

FF>E and FM>E:

Where:

FF : is represent (the intensity value of face image)
fitness of father

FM: is represent (the intensity value of face image)
fitness of mother

F:is represent
entire population.

the average health of the

(3)FF > F and Fm >E:

In this research, this case is represented of
Crossover operators.

2-Health of both parents lower than the average
health of the entire Population, In this case, the

generation of two children occurs through the

rejection )] of parent’s genes:
A’+A’ s NA’+NB,’
B7+B77 NB)+~A,,
Parents Children

3- 4-Health of one of the parents less than the
average health and That of the other greater than the
average health of the entire population, In the third
and fourth cases, only the parent whose health s
greater than the average health transmits his/her
genes, while those of the other parent are rejected:

A7+~B’,

—

~B’+A”

|
Children

A’_"_A”

B ?+B 29
L
Parents
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Or

A,+A7, ~A7+B”

(4)FF>Fand FmM> F ; —
B9+B79 B,+~A”
L | .

Parents Children
Where: F:is represent the average health of the
FF : is represent (the intensity value of face image) entire population.
fitness of father 4- Mutation:

FM: is represent (the intensity value of face image)
fitness of mother

Mutations are one of the basic elements of adaptation,
hence evolution. They help living beings to survive.
[14] [15] [25]

A’+A” NA’+~B”
FF>Fand FM>F |:>
B,+B” NB,+NA,,
| I |
Parents

Mutation is a sudden change in the chromosome in
the reproduction process. It simply means a negation
of a bit in the sequence assuming a bit string
implementation of chromosomes. [12] [18] [26] [27]
The number of mutations is again implementation
dependent. This number, in common, is not evaluated
directly but the mutations occur rather
probabilistically. [28]

Mutation is the basic operation for Baldwin Effect. It
is still the most enthusiastic part of the genetic
algorithms. Mutation is another important operator
which is used for fine tuning the solution. [22]

this research suggestion five methods of mutation to
implementation the face image such as:

1- Separation: The separation genetic operator
separates two contiguous randomly specified genes
(called the first and second contiguous genes),
swapping them, in inverse order, with two other
randomly specified genes (called the first and second
extracted genes), provided that these other two genes
both precede or both follow the contiguous genes and

have a distance not greater than NG/2 gene positions
apart.

2- Annealing: The annealing genetic operator
randomizes the succession order of the genes
included in a randomly specified circular interval, but
with a fixed length L (typically L = 5).

3- Swap: The swap genetic operator swaps a
randomly specified gene with the following gene, and
a final local optimization is performed.

4- Block-Swap: The Block-Swap genetic operator
divides the individual into three randomly specified
pieces and swaps the inner parts of the first two,
provided that the inner parts of the three blocks have
at least three genes, and a final optimization is
performed.

5- Shuffle: The Shuffle genetic operator divides the
individual into four randomly specified pieces (A, B,
C, D) and shuffles them in a specific way (A, B, C, D
— B, D, C, A), and a final optimization is
performed. The suggestion methods shown in figure

).
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1 and 2 extracted genes 1 and 2 contiguous genes

| | |
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Figure 1-a: Separation genetic operator

L=5
| I
Individual X[in] [ ] a] w[ o Y[ A V][] 2] ]
Random
Individual X[Out] ‘ g‘ q‘ v‘ /\‘ a‘h v\ v| 'll \\

Figure 1-b: Annealing genetic operator

Individual X[In] ‘i“\‘\"o‘\“/\‘\"h 'L‘ \‘
e[ s e Y[ Y[ AL V[V [ v] V]

Figure 1-c: Swap genetic operator
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Individual Xpinp | ¢ [ 8] Y[ o] YW Y[ [ A V]V ] 3]0 Y]
Individual Xpoug [V Y[ Y[ e[ A w[ e A V[V [ 3]rY]
Figure 1-d: Block-Swap genetic operator

YOO [ [y A[ V][] ]y

Individual X[in] | ¢| 8| V| o

+—> <« > > < >
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Individual [ Y] o] Y[ Y[ A Y]] rar[ A] V] ¢] 4]
XOutl 5 > < >+—>
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Figure 1-e: Shuffle genetic operator
Figure 1: Suggestion methods

5- The Suggestion Algorithm:

1. Read the face image name

2. Input the population size, generation number

3. Input the number of implementation (10 or 30 or
50)

4. Full the population to the random value of the
face image

5. Put the variable gn equal one (gn is the number
of generation)

6. Execute the selection and crossover method

7. Execute one method of the new operator of
mutation (separation genetic operator or annealing

genetic operator or swap genetic operator or Block-
Swap genetic operator or Shuffle genetic operator)

8. Replace the old population with new generation
9. Return to step 6 until the variable gn equal to
generation number

10. Print the number of implementation of the face
image

11. Display the face image

12. end

The general sketch for the suggested algorithm was
shown in figure (2).
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/ Read the face image namc/

v

/ Input the population size, generation number /

v

/ Input the number of implementation (10 or 30 or 50) /

v

Full the population to the random value of face image

gn=1
Execute the selection and crossover method

*

Exccute one method of mutation (separation or annealing or
swap or block-swap or shuffle)

.

Replace the old population with new population

-

gn=gn+1

yes

gn<generat
ion number

/ Print the number of implementation of face imgC/
/ Display the face image /

Figure 2: The flow chart of the suggestion algorithm
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6- Comparison Between Suggestion Methods:
the application of the five suggested methods was
applied on a set of chosen face images. The research
dealt with each image alone and the work was
divided into three stages: first stage when
implementation  number is low, that s,
implementation number equals 10, Second stage
when implementation number is intermediate, that is,
implementation number equals 30, third stage when

ISSN: 1813 - 1662

implementation  number is  high, that s,
implementation number equals 50. The results shown
in table (1) were gotten.

The chosen face images were displayed before and
after applying the suggested algorithm as it is shown
in figures (3), (4), (5).

Then drawing the diagram sketches for the results for
each image alone as it is shown in figures (6), (7), (8).

Table (1): Display the results of three face images after execution the suggestion algorithm

Number of | Face Separation | Annealing | Swap Block- Shuffle The Best
Implementation | image | Genetic Genetic Genetic Swap Genetic Methods
Name | operator operator operator | Genetic operator From Result
operator
10 Facel | 10 10 10 10 10
Equal
30 Facel | 30 30 29 28 30 Separation,
Annealing,
Shuffle
50 Facel |50 49 47 46 49
Separation
10 Face2 | 10 10 9 8 10 Separation,
Annealing,
Shuffle
30 Face2 | 27 26 22 22 30
Shuffle
50 Face2 | 45 43 37 36 45 Separation,
Shuffle
10 Face3 | 10 10 10 10 10
Equal
30 Face3 | 30 28 27 28 30 Separation,
Shuffle
50 Face3 | 50 45 43 44 46
Separation
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Original Image
Facel

A=10
Separation genetit Annealing genetic Swap genetic ~ Block-Swap Shuffle
operator operator operator genetic operator  genetic
B=30
. . . . . Shuffle
Separation geneti Annealing genetic ~ Swap genetic B|OCk_-SW3P genetic
operator operator operator genetic operator =7 "7
C=50

Shuffle genetic
operator

Separation genetic Annealing genetic Swap genetic ~ Block-Swap
operator operator operator genetic operator

Figure 3: Display the original image Facel and the Face image after execution the suggestion algorithm

The number of Implementation:
A=10, B=30, C=50
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Original Image
Face2

A=10
Separation genetic  Annealing genetic  Swap genetic Block-Swap genetic Shuffle genetic
operator operator operator algorithm Operator
B=30
Annealing genetic  gyyan genetic Block-Swap genetic ~ Shuffle genetic
operator operator algorithm operator
C=50

Wy

Separation genetic  Annealing genetic  swap genetic Block-Swap genetic
operator operator operator operator

Shuffle genetic
operator

Figure 4: Display the original image Face2 and the Face image after execution the suggestion algorithm

The number of Implementation:
A=10, B=30, C=50
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Face3

Separation genetic Annealing genetic Swap genetic Block-Swap Shuffle genetic
operator operator operator genetic operator operator
B=30
Separation genetic Annealing genetic Swap genetic Block-Swap Shuffle genetic
operator operator operator genetic operator operator C=50

Separation genetic Annealing genetic Swap genetic Block-Swap Shuffle genetic
operator operator operator genetic operator operator

Figure 5: Display the original image Face3 and the Face image after execution the suggestion algorithm

The number of Implementation:
A=10, B=30, C=50
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Figure(6): Digram to display the result of
Facel Image
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Figure(7): Digram to display the result of
Face2 Image
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Figure(8): Digram to display the result of
Face3 Image
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7- Conclusion:

Genetic algorithms (GA) are search algorithms based
on the mechanics of natural selection and natural
genetics. On the basis of the idea of survival of the
fittest, they combine fittest string structures with a
structured yet randomized information exchange, to
form a search algorithm with some of the innovative
flair of human search.

A GA is implicitly parallel and is a randomized
algorithm whose results are governed by probabilistic
transition rules rather than deterministic rules, a GA
operates on several solutions simultaneously,
gathering information from current search points and
using it to direct subsequent searches which makes a
GA less susceptible to the problems of local optima
and noise.
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