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Abstract: Control of traffic lights at the intersections
of the main issues is the optimal traffic. Intersections
to regulate traffic flow of vehicles and eliminate
conflicting traffic flows are used. Modeling and
simulation of traffic are widely used in industry. In
fact, the modeling and simulation of an industrial
system is studied before creating economically and
when it is affordable. The aim of this article is a smart
way to control traffic. The first stage of the project
with the objective of collecting statistical data (cycle
time of each of the intersection of the lights of vehicles
is waiting for a red light) steps where the data
collection found optimal amounts next it is.
Introduced by genetic algorithm optimization of
parameters is performed. GA begin with coding step
as a binary variable (the range specified by the initial
data set is obtained) will start with an initial
population and then a new generation of genetic
operators mutation and crossover and will Finally,
the members of the optimal fitness values are selected
as the solution set. The optimal output of Petri nets
CPN TOOLS modeling and software have been
implemented. The results indicate that the
performance improvement project in intersections
traffic control systems. It is known that other data
collected and enforced intersections of evolutionary
methods such as genetic algorithms to reduce the
waiting time for traffic lights behind the red lights and
to determine the appropriate cycle.

Keywords: Urban Traffic, Petri Net, Genetic

Algorithm.,
I. INTRODUCTION

The Goal of this project is to obtain the optimal
cycle traffic lights at the intersection. To find time for

each cycle of the traffic lights are red, yellow and
green is the average number of waiting cars at behind
of a red light. Traffic Modeling with Petri nets in CPN
TOOLS software simulations has been conducted.
Data collection was performed at various times as the
objectively reasonable sample has been collected. The
results of the genetic algorithm is used to optimize the
design so that the chromosome based on 14
parameters (5 for the intersection lighting cycle time,
cycle time 5 to the second intersection lights, light, on
the intersection of the first two, to wait for an average
of vehicles and two average cars waiting at a red light
to the second intersection), coding (how to convert
binary digits the actual amount of decimal and vice
versa), mutation operators (to create diversity in the
population), crossover (to converge to the optimal)
fitness function (assessment of chromosomes in
population) and elitism selection (to select the number
of inhabitants to move to the next generation) are
described in detail in the relevant sections.

All system controls the timing of traffic lights after
crossing lights as decision variables in the objective
function in order to meet minimum system
requirements. The decision variables include the
proportion of green time of each phase, cycle length,
number of phases, the offset is. Various objective
functions such as energy loss, reducing delays,
reducing the number of vehicles stopped at the
intersection, reduce the length of queues, increase
safety, etc., is considered the beginning of the traffic
light control system for different types of systems
have been created under as controls when the controls
have been categorized prematurely[1]. Other divisions
such as independent monitoring, control and
accountability varies depending on time of day and
traffic controls exist. This is set in Table 1 is
presented. Variable three generations of light-
controlled junctions in a variety of computer programs
with a view to expanding the use of computer
processors are included. This controls how a software
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system, based on information received from
computed vehicles and pedestrians, and other inputs
to recognition of designer (eg weather conditions) are
determined. Table 2 presents a set of best known and
most widely used of these systems are discussed [2].
In [3]a traffic control signal to adjust their schedule.
This is a discrete time model optimized for signd areas
marked provides a real-time embedded controller and
the controller signal timing based on technical
constraints, physical and specifies operations. In
[4]proposed a system for wireless traffic light
controller both manual mode and automatic. Manual
control of traffic lights to change with the traffic
police to provide With the push of a button on the
streets for a Green Mark provides. In automatic mode
traffic light controller board, LED sequence according
to a predetermined pattern, and latency changes that
will help the police to be able to dynamically change
the flow of traffic. In [5] a fuzzy logic based smart
traffic light simulator design presented. Traffic
junction simulator hardware is to overcome the
problems of working in a real environment to develop
and test the controller performance. Simulation results
using traffic lights with light controller based on fuzzy
logic is compared for constant and controller. The
results showed that the controller reduced the waiting
time at red lights. In [6] the effects of traffic lights at
intersections to optimize evacuation routes were
investigated. They believed that an intersection with
traffic lights consist of a series of sketches of the
windows when the term is assigned. Considering the
delay and the capacity allocated to each intersection in
the direction of discharge flow path, Compound
labeling algorithm for the minimum cost network
traffic is proposed. In numerical examples with
different latencies compared Evacuation Routes which
showed that the proposed method can be a good result
considering the time of his discharge in path
optimization.

In [7] of the network traffic signal control strategy
is presented. They propose a model to simulate the
UTNS where the road network topology dynamically
directed graph is given by CTM cell transfer model of
traffic flow and transport modeling is and then a state
feedback control law is designed to achieve stable
agreements under which the proposed control system.

In [8] a distributed and adaptive traffic signal
control to provide a realistic traffic simulation. This
method of traffic control algorithms based
observations suggest that the traffic generated by
sensing devices existing local communication between
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traffic lights and driving convenience. This method
allows features to be updated frequently to adapt to
the current traffic demand. Given the proposed
adaptive system simulation environment CUMO,
overall network performance garnered a higher level.
Several applications of hybrid Petri Net is presented in
the various articles. The oil industry and oil pipelines,
in [9] to model the transmission lines and oil storage
tanks using HPN described in[10] a short time to
transport crude oil to refineries in Port through
transmission lines is presented. Also in [11] for the
automated online fault monitoring using hybrid Petri
net is done. For intercity traffic problem, in [12]
traffic and car speed in a road tunnel with HPN
models and interventions to prevent accidents in the
tunnel is presented [13]a model based on hybrid Petri
net for the Category movement intercity trains and
avoid collisions with each other and the train
crossings cross- other vehicles on rail tracks designed.
As well as numerous works by using hybrid Petri nets
for modeling, control and optimization of network
traffic have been done. For example, in [14] model of
an urban intersection using hybrid Petri nets have
gained. In this model, the associated status indicator
corresponding to a given area's streets, neighborhoods
have been applied consistently 4 to isolate areas of our
neighbors. In [15] a typical intersection using a
method similar to [16] have modeled. In this paper,
the optimal timing of traffic lights at each phase of the
streets leading to the intersection number of vehicles
expected to be calculated. In the next cycle, the
information flows from the streets into the streets
leading to the intersection of the current cycle, is
obtained.

In [17] the intersection of the model with hybrid
Petri nets attached to each block consists of a hybrid
Petri net is simulated. The block consists of hybrid
Petri nets as a time delay which represents the
movement of vehicles between the two intersections
leading to the street. In [18] In addition to modeling
the hybrid Petri nets, with the introduction of the
concept as a way to obtain the shock wave, the flow
discontinuities between flows vehicles when there are
such intersections is presented.

Il. THE PETRINET

Petri net is a powerful tool for modeling
concurrency and provides more context than queuing
networks. In addition to the structure and behavior of
Petri nets are a formal, graphical display that is why
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they are modeled by easy. One reason for the success
of Petri nets is their simplicity, but the simplicity is
sometimes difficult to model complex systems. Many
features have been added to the basic model of Petri
nets to the modeling, it will increase and can be used
in various fields. Petri nets graphically displayed to
illustrate the theoretical concepts of Petri nets is very
useful. Petri net structure of Petri nets to provide a
graph in which there are two types of nodes. The
barriers in the form of a circle (O) and line (|) indicate
that abrasive tracks are places and marker lines. These
places the tracks are connected to each other by
transition. Transfer from one place to another place,
indicating that it will be passed as output and if it
draws an arc from a place to a transition indicates that
it will be the entrance to the pass[19].

One of the concepts that should be considered in
the evaluation of the performance of talk time.
Colored Petri nets in the concept of Global at the time
of the element name defined. It expresses the values
that are at the disposal of the model. This time can be
an integer or a real number representing the discrete
time which represents the time has come. Besides
being include every nut, some referable, can be
applied to any bead that amount of time. This amount
of time is called time stamp. time stamp represents the
first time that the beads can be used.
In a colored Petri net is based on the time when the
bolts are in place and guard the entrance of a transfer
of the transmission is established in this case, the
desired transformation is activated. But for this
transition can be sure that the fire is in a state of
readiness. When transfer is in standby mode, the
transmission input housings beads are smaller or equal
to the current time. For an event that takes r time units
into a colored Petri net model, The corresponding
transition event, which took thousands of stamp seals
for nut production output r time units larger than the
global time at which the transfer occurred. This means
that the pieces produced by r time units are not
available. Time based on colored Petri nets, while the
current model, no transition was not ready, Time to
pull the system down to at least one transition is in
standby mode. Various tools that can support this kind
of network software Design / CPN named. Using the
graphical user interface of the software, can be
colored Petri net models can be easily traced. You can
also use this animation software (stepwise
implementation) of colored Petri net models, Create a
state space model of colored Petri net, to model the
behavior of a user-defined query and create output
files for the model simulation results are also

provided. CPN models are the benefits that can be
mentioned the following:

Due to the hierarchical model can be drawn from
these techniques can be combined to obtain or reuse of
models can be used. For each transition can be defined
as the time it takes to fire the bolts can be given that
any time a character is also, useful tool for evaluating
performance and other issues related to time. Place
combines a natural way to combine hierarchical
colored Petri nets model is. Timing of the transition in
the Petri net: To create a time delay in the transition
from the Transition Place the following steps should
be taken: Defines the color of the closet:

No=withR |G |Y timed,
Define the variable as
Var a: No;

The Place for No and ¢ study of a defined type.
Place the required amount of sample R @ + 5, from 5
to start the transition and the transition in the
Transition can the formula for the passage of time @
10+ write transition the passage of any 10. CPN Tools
for modeling software proud 4 traffic lights in two
intersections are shown in Figure . To design such a
model, we first create an empty Petri nets. Place the
tool bar and then put it on the network by using the
Style tool to the red, green and yellow in it. Transition
between Places to put some transition state. The next
phase of traffic lights cycles using the Arc tool
connects us. We do this for both lights. Then, using
whatever tools Yellow Arc of Transition transitions of
traffic lights using the tool called X that represents the
intersection Place, the connect them. Is required on
each arc is a variable whose type was defined as the
amount of our No. The optimal values of the genetic
algorithm to optimize the lights that have earned the
tool between any two Place in Transition (@ + x), we
write to you indicate a time delay switch the lights
from one state to another.

[1l. OPTIMIZATION USING GENETIC
ALGORITHMS

Genetic algorithm to simultaneously consider
multiple points of the search space and thus increases
the chances that converge to a local maximum,
decreases. Search in more conventional ways, the
decision rule governing this case serves to move from
one point to another in a matter of searching this way
can have a maximum bite. Because they may
converge to a local maximum. But the whole
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Figure 1: Modeling by Petri Net

population of the genetic algorithm (strings) to
produce and test each point individually by combining
guality (content) of spots, a new population, which
includes the improvement of has the form. Apart from
doing a search, consider the same number of points in
the genetic algorithm, which makes it adaptable to
parallel machines because of the evolution of each
point, is an independent process. The genetic
algorithm only requires information on the quality of
the solutions produced by each set of variables. If
some optimization methods require derivative
information or even need to have a complete
understanding of the structure of matter and variables.
Because genetic Algorithm not require such specific
information on the issue is thus more flexible than
most search methods. The genetic algorithm is a
search method, which is to guide the search for
methods of use random selection will vary. Although
the decision as to define methods of accident and
chance, but the search space is not a random walk.
Genetic algorithms are suitable for the crash exploit a
priori knowledge they use to solve the nearly optimal
to quickly reach it.

The coding problem and a fitness function to
determine the barrier population over generations by
using the operators of selection, mutation and cutting,
elitism is to involve the local optimal solutions[20].
Elitism in the replacement of a case is done.
The coding of chromosomes and the problem:

Dadmehr Rahbari

E+EE

w

JL

2

6

. . P,
=@ ) = 1 =
111 ... 110 ...
101 010..101 | 101...011 111
x1 x2 x3 X6 X7 X8
4 X5 %9 x10 x11 x12 x13 x14
5stagesof | 5 stages of | TL1 and | The
the cycle | the cycle | TL2 number of
time  of | time of the | number of | cars
the  first | second cars waiting
crossing crossing waiting for  the
lights lights for a red | red lights
light at the | at the
intersectio | crossroad
n of s TL3 and
TLA 1

Figure 2: Coding Problem in Genetic Algorithms

Because the chromosomes are composed of a
number of genes in the gene is considered a digit
between is zero and 10 . Xi is the number of
parameters (x1, x2, and X14) and 8 bits for each
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parameter is selected. For example, to convert
decimal number from 1 to 8 bits, the bits x1 and
convert the decimal number from 9 to 16, the value of
x2 as well as X14 ..

» 2 lights with different colors

* green (G), orange (O), or red (R)

* Any integer means the time (in seconds) of each
cycle is a light in the intersection.

* The binary chromosome becomes.

A. Fitness function

Fitness Changes in the genetic algorithm as the
fitness function, the objective function is considered.
In this case the fitness function is based on an average
cycle time of traffic lights. This function has 14
parameters which are specified range of values[21].
Linespace function in Matlab software the specified
range is divided into 100 so that the fitness value is
used calculation. This function has a minimum and
maximum value and the boundary value of the
chromosome is randomly generated value between
these two values to be given. Limit values based on
data obtained from the data collection phase of the
two intersections Flowers and knowledge of
governmental requirements. These values include
cycle time lights at two intersections and the number
of cars waiting for the red light is back. Since genetic
algorithms are used to calculate the maximum
amounts referred to reverse the charges.

Definition of fitness function:

Fitness(gen) = ( (x1(gen) + x2(gen) + x3(gen) +
x4(gen) + x5(gen))*(x11(gen) + x12(gen)) +
(x6(gen) + x7(gen) + x8(gen) + x9(gen) +
x10(gen))*(x13(gen)+x14(gen)) ) / 14;

Average time to complete cycle lights at both
intersections with the number of cars waiting behind a
red light, according to the following parameters are
determined.

Parameters x1 x2 x3 x4 x5 for the first 5 stages of the
cycle crossing lights, x6 x7 x8 x9 x10 parameters for
the 5 stages of the second intersection lights cycle
time parameters for the number of cars waiting behind
x11 x12 TLO and TL1 red lights at the intersection of
First and parameters the number of cars waiting for
the red lights x13 x14 TL2 and TL3 are at the second
intersection. The total cycle time for each intersection

lights on top of the total number of cars waiting for
the red lights would be multiplied The total cycle time
for each intersection lights on the total number of cars
waiting for the red light becomes multiplied by the
average of these values is calculated.

B. Selection Operator

The selection of parents in genetic algorithms to
further its chances of reproduction of the members
that have higher fitness. There are several ways to do
this. A technique that is commonly used selection
method using a wheel. The implementation of this
method is as follows: A - the fitness of all members of
the population and thus the suitability of the call stack.
(B) a randomly generated number n, so that it is a
number between zero and total fitness. (C) The first
member of the population that add elegance to the
fitness of the population of the former is larger than or
equal to n restore[22]. Effects of parental choice back
wheel of a parent is randomly selected. Although the
selection process is random, the chance that each
parent is selected is directly proportional to its fitness.

The balance in the number of generations the
genetic algorithm with the lowest fitness of the
disposal and the release of genetic material in the most
graceful members of help. It may be the worst
member of the population can be chosen by the
algorithm (because anyway there is a random element
in the algorithm.) In the population acts of violence,
however, are negligible and the assumption that
members of a generation, the next generation is much
more likely to desorption. However, after many
generations, the members of the population are
excreted. Parents should be careful in the process of
selecting a range of fitness levels should be positive
integers.

C. Crossover operator

The performance of this operator and mutation
operator causes the fibers produced during
reproduction, the parents are different disciplines. In
nature, this function occurs when two parents
exchange portions of their corresponding fields and
genetic  algorithms,  operator  communication,
exchange of genetic material between the parent
sequences to the child (discipline) create there. There
are several types of exchange operator. But the most
famous exchange operator used in genetic algorithm is
a function of a point[23]. The genetic algorithm is the
operator in the manner described below may apply.
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Figure 3: A view of the intersection operator

To be able to use this function need to have two
fields. The selection operator is applied to the current
population of the two strands of the double-take then
do a test to determine the probability that the
exchange operator acts on two fields it or not. This
test is done using a heterogeneous coin, this means
that the probability (P crossover) milk and with
probability of crossover line comes from. For
example, if the applied field with a tap on the coin
exchange operator, we assume that we have thrown a
coin into the milk. Then enter the next phase of the
implementation of the exchange operator, we generate
a random number between one and the length of the
string. After determining the location of the integer
that represents the exchange of strings two strands of
the location of this specifies the number of broken and
distal parts are interchangeable with each other. All
parts are separated from each other are connected to
the new string is obtained.

D. Mutation Operator

The operator is also one of the operators of genetic
algorithms and the ability to use genetic algorithms to
find near-optimal solutions increases. Mutations,
random changes in the value field is a special
situation. By applying this operator characteristic that
is absent in the parent population, is created. Because
mutations alter a gene, i.e. if the value is zero, and
vice versa if it is a zero. So why the change is
characterized by a series of premature convergence
and to not be perfect. Because one of the causes of
premature convergence of the population is members
of the same mutation causes the same probability of
being members of the new population is much
reduced. The implementation of this function is
described below.
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Fig 4. Mutation Operator

This operator, unlike the exchange operator to
compare two strings needed to cover a range of needs,
after the exchange operator acts on two fields and two
new strings to the operator of mutations to the double-
stranded is applied to either separately. The method is
applied to the individual elements of a string, mutation
testing is done. If this test is successful, the status is
changed from one to zero or from zero to one, and the
so-called mutations. Test the possibility of using
heterogeneous coin with probability (P crossover)
milk and with probability line comes with a coin toss
will be done and if the milk is collected bit value of
the mutation the[24]. As noted above, the probability
for each state of a field test should be performed. In
other words, for every mutation released once the coin
is heterogeneous with regard to the outcome, finds
little bit mutation or a mutation goes no further.

E. Elitism

With regard to a possible value can be a percentage
of the population without mutation and crossover
operators are transferred to the next generation. This
amount is likely to vary depending on the values that
make up the result set. Genetic algorithm performance
is significantly dependent on the different stages of
the skins. For instance, each of the following: improve
the efficiency of the routing issues.

F. Genetic Algorithm Settings

During several performances, the best parameter
values of the genetic algorithm are obtained as
follows. Total population = 20, number of generations
or iterations = 200, length = 80 chromosomes, the
number of parameters: 10, Pm: probability of
mutation equal to 0.02, Pc: probability of crossover
operator is equal to 0.5, elitism rate: 0.02 times the
risk of elitism.

IV. SIMULATION AND RESULTS

To evaluate the proposed approach to data integrity
requirements that is listed below. Assists the
intersection of knowledge and statistical data are
collected in sampling. At each intersection of the 20
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samples taken at different times. Samples so that the
number of cars waiting behind a red light at the

intersection of the two traffic

lights at each

15

intersection with traffic lights there are a total of 4.

The data collected are given in the following tables.

Table 1: Number of cars behind traffic lights at each intersection

Casatarea | Byeredignt | (LT |
Row | lightTL1 L2 red light TL3 | light TL4
Count/Hour Count/Hour Count/Hour Count/Hour
1 33 [ 19:00 | 25 | 19:00 | 35 | 19:00 5 19:00
2 25 [ 19:05 | 30 | 19:05 | 25 | 19:05 | 10 19:05
3 26 | 19:10 | 33 | 19:10 | 28 | 19:10 8 19:10
4 36 | 19:15 | 40 | 19:15 | 21 | 19:15 | 12 19:15
5 22 [ 19:20 | 34 | 1920 | 27 | 19:20 | 11 19:20
6 26 | 19:25 | 35 | 19:25 | 28 | 19:25 | 14 19:25
7 30 | 19:30 | 40 | 19:30 | 29 | 19:30 | 16 19:30
8 28 | 19:35 | 38 | 19:35 | 26 | 19:35 | 18 19:35
9 38 | 19:40 | 42 | 19140 | 32 | 19:40 | 15 19:40
10 35 | 19:45 | 40 | 1945 | 35 | 1945 | 22 19:45
11 40 | 19:50 | 39 | 19550 | 29 | 19550 | 23 19:50
12 48 | 19:55 | 48 | 19555 | 31 | 19555 | 20 19:55
13 46 | 20:00 | 46 | 20:00 | 38 | 20:00 | 28 20:00
14 49 | 20:05 | 49 | 20:05 | 41 | 20:05 | 31 20:05
15 51 | 20:10 | 45 | 20:10 | 45 | 20:10 | 26 20:10
16 58 | 20:15 | 51 | 20:15 | 48 | 20:15 | 33 20:15
17 55 | 20:20 | 55 | 20:20 | 51 | 20:20 | 36 20:20
18 62 | 20:25 | 46 | 20:25 | 54 | 20:25 | 33 20:25
19 54 | 20:30 | 50 | 20:30 | 55 | 20:30 | 38 20:30
20 60 | 20:35 | 54 | 20:35 | 58 | 20:35 | 37 20:35
Table 2. Line Cycle in intersections
Light Cycle | Light Cycle Light Light
1 2 Cycle 3 Cycle 4
TL1 | Sec | TL2 | Sec |TL3 | Sec | TL4 | Sec
G 38 G 40 G | 60 G 22
Y 5 Y 5 Y 5 Y 5
R 50 R 40 R | 30 R 66
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The simulation results were compared to a standard
amount of fitness is. In this diagram the horizontal
axis and the vertical axis represents the number of
generations of genetic algorithm is the fitness values.
Comparing the Best Value for the symptoms o red,
medium blue with pluses and worst of green Light,
fitness values over generations in the chart are
completed.
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Figure 5:. Charts the best, average and worst fitness values
based on a generational advance

Charts the best, average and worst fitness values
based on generational progression downward based on
a function of cycle time and number of cars waiting
for the red lights.

mutation_rate = 0.2;
crossover_rate = 0.5;

So the simulation fitness of the best values to the
next generation of 85 is achieved in the second half
generation algorithm has converged to a solution. In
the second half of the difference between the best and
average generation is observed that due to the
relatively high rate of mutation is a mutation.
According to my tests, this figure is considered one of
the best solutions, the values of the basic parameters
related to the shape of the table below. Other
comparison criteria of simulation-based cycle time
and number of cars waiting to be lowest. Since the
normalization values are based on values between
zero and one is shown in Fig.

The normal values for the variables x1 to x14 after
applying the genetic algorithm is as follows: These

Dadmehr Rahbar

values are arranged from top to bottom as descending.
Due to the number of duplicate values are rounded to
two decimal places are. Since the end of the next
generation of genetic algorithms converge to the
optimum solution is therefore indicates duplicate
values for parameters relevant achieve the best results.

V. COMPARED WITH RELATED WORKS:
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Figure 6: Fitness based on increased fitness

Figure 6 on the best, average and worst fitness
values[25], and Figure 7 are based on the best fitness
values. In both figures the horizontal axis represents
the number of generations of the GA. The result is
then compared to the project after 85 generations the
best solution convergence is done. But the article
again after 10,000 generations, better solutions may
also be found.

Comparison of actual and simulated data
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Figure 7: Comparison of actual and simulated data of the project
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Figure 8: Comparison of actual and simulated data in article 2

The horizontal axis in Figure 8, the numbers of
parameters x1 to x14 is and the vertical axis represents
the difference seated normalized values obtained from
simulation and actual values is even in the worst case
[26], the difference between 0.77 percent and 23
percent error. The difference is 1.00, the best value
reaches zero. In Figure 4-13, each of the numbers on
the horizontal axis, such as AT, BT and ... represent
actual values and the values obtained from the
simulations. The vertical axis is the percent difference
between these two values. Each vertical bar represents
the number 10 is the cycle time for traffic lights.
Results: In the worst case, the project is 23% of actual
flow and the difference in average and worst case
scenarios the difference is very small, almost zero.
The aim of the project is due to algorithms that better
results were reached.

VI. CONCLUSION

The main problem in optimal control traffic control
traffic lights at the crossroads, or in many other
places. Intersections to regulate traffic flow of
vehicles and eliminate conflicting traffic flows are
used, are important elements of an urban traffic
network. As bad as traffic lights control, causing
severe traffic congestion. So one of the most
challenging issues in the field of traffic lights
controlling the traffic management is. Optimal timing
of urban intersection traffic lights with intelligent and
advanced installation and reduced delay, queue length,
Stop vehicles, resulting in reduced fuel consumption
and mitigate the effects of pollution and
environmental degradation due to excessive stopping
vehicles is a traffic  light intersection.

Modeling and simulation are widely used in industry.
In fact, the modeling and simulation of an industrial

system is studied before creating economically and
when it is affordable. The aim of this thesis was to
provide a smart way to control traffic. With the
objective of collecting statistical data, a data set
obtained by the genetic algorithm optimization is the
next step. The optimal output of Petri nets CPN
TOOLS modeling and software have been
implemented. It is known that other data collected
crossings and Evolutionary techniques such as
Genetic algorithms are applied to reduce the waiting
time of the traffic lights are red lights and determine
appropriate cycle. Rates of mutation and crossover
operators in genetic algorithm should be such that the
initial generation of diversity in the population
increases the high mutation rate and the convergence
rate are needed to end generations of crossing rate is
high. In this project, two criteria were used to compare
results. First measure the fitness levels of members of
the different generations of the genetic algorithm and
the second criterion is the optimal value of each
parameter is introduced in the coding stage. Due to the
convergence of genetic algorithm to the optimal
solution after 85 generations and no change can be
concluded that ate parameters like mutation and
crossover rate as well as the fitness function was
performed correctly. The graphs are presented and
compared to the results of this project and other
articles based on objective data, Chart based on
minimum levels of fitness as well as the actual data
and the data obtained from the simulations indicate
that this is the approach taken in this project would
achieve better results. Benefits: Petri net modeling
tool is suitable for simulating the traffic lights at
intersections. Colored Petri Nets is a type of a variable
when it is used in this project as well; leading to
accurate simulation of traffic is close to reality. Petri
nets together to study the fractionation system
feasible. Application of Petri Net tool is so broad that
it is designed in Matlab software. Petri net-based
control systems using the event resulting in the
stabilization and synchronization can occur based on
our review. The example shows that the Petri Net is a
simple and convenient tool for modeling complex
systems, which is very useful for the study of
concurrency and uncertainty. Using the model of Petri
nets can be provided on the results of several
intelligent algorithms to be evaluated. Evolutionary
algorithms such as Genetic selection of the best
answers will win instead of only one answer.

Disadvantages: The problem of finding a set of
statistical data so that the data set as an objective of
the project is compiled. Obtaining the proper fitness
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function of trial and error is required to find the best
solutions so that it is necessary to adjust the
parameters of the problem as a chromosome and
fitness function in a specific way they fit. Suggestions
Since genetic algorithms may get stuck in local
optimum answers happens it can be combined with
Simulated Annealing algorithm to obtain the best
results. Combination of Genetic Algorithm and
Simulated Annealing gradual hardening stay together
because of their good characteristics, it seems logical
operations. Way to combine the two is used; consider
the appropriateness of mutation rates in genetic
algorithm and the parameter setting of an evolutionary
algorithm is cooling temperature. The combination of
these two algorithms can be such that the temperature
is initialized based on the population and the number
of generations, the next steps are repeated. A couple
of choices aimed at parents and mutation operators are
applied on the cut. Aimed to replace it with a
requirement to produce two children under the age of
each child-parent with the worst fitness value will be
substituted. The combination of Soft Computing
techniques to other evolutionary methods and
techniques of artificial intelligence strategy is suitable
for such problems. Depending on the type of problem
that was addressed in this project, one of the
appropriate algorithms for solving multi-agent
algorithms that due to large number of lights in each
section of a city controlled by separate agents will
eventually is combined optimization methods. All of
these projects can be proposed algorithm and other
algorithms proposed in the implementation of the
CPN Tools, but it would require too much time.
Therefore, it is suggested that the results of statistical
data optimized algorithm in CPN Tools software used
in this project as the work is done.
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