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Summary 
In this paper, we used an intelligent method to control traffic lights 
at intersections based on multi-agent system called CITL. Our 
proposed method uses clustering and evolutionary computing 
algorithms to schedule the traffic lights, in addition to use 
exchanging of messages between different agents to control 
possible fluctuations. The main capability of our proposal is that 
our method performed distributed processing centers which avoid 
excessive computational load processing in each cycle and it 
reduces delay time compare with other methods. 
For the design and implementation of our method, we used Tropos 
methodology and JADE library. 
For evaluation, this method tested with 2000 laboratory data in 
both low and heavy traffic areas. 
The average run-time in the sequential cycles in our combinatorial 
method is less than using the other single methods compared to the 
fixed-time methods, using our method leads to the improvement 
of the delay time of vehicles 24.5% and 35.5% in heavy-traffic and 
low-traffic areas, respectively. Also, CITL get improved the delay 
time 9.58% and 9.79% in heavy-traffic and low-traffic areas, 
compared to the similarmulti-agent systems. 
Key words: 
Intelligent traffic control; Multi-agent systems; Urban traffic 
control. 

1. Introduction 

If urban transportation infrastructures have not been 
developed along with increasing population of cities, lots of 
problems raised. One of the most applicable approaches to 
solve traffic problems would be using intelligent traffic 
control and management methods are.  
Traffic control methods are mainly conducted by one of 
these two ways [3]: first, fixed-time methods.  Second, 
intelligent methods. The fixed-time methods [4] acts offline. 
In this method, information of intersections would be 
recorded in several periods, and then according to obtained 
data for traffic control, scheduling would be done. In fact, 
the system acts based on its earlier information; therefore, 
it is unable to show the response to new events and also 
cannot manage unexpected conditions in traffic. Hence, this 
method can act properly in the independent intersections.  
Using artificial intelligence methods to control traffic 
signals began in 1990 that machine learning techniques 

applied for control urban traffic. Scoot [5, 6] and Scats [7, 
8] are primary and successful examples of intelligent 
transportation systems so far implemented. Machine 
learning techniques for using in intelligent traffic control 
methods divided into several categories including [9]: 
Reinforcement learning and Q-learning, (used in [10, 11]). 
Neural network, (used in studies [12, 13]). Fuzzy logic 
systems (used in [14, 15]) Genetic algorithm (used in [16, 
17, 18, 19]) and Multi-agent systems (used in [20, 21, 22,23, 
24]). 
We have used both multi-agent systems and genetic 
algorithm to design and implementation of CITL. Urban 
traffic distributed along the urban transportation network 
and also it has high oscillations. Therefore, we could not 
have a complete view on whole network.  In order to have 
a complete view, one solution would be to install lots of 
sensors across the network, then all sensors send 
information to a center, which would be a high-cost method. 
One of the most applicable intelligent methods for traffic 
control is using multi-agent system (MAS). According to 
distributive nature of urban traffic and transportation, multi-
agent systems are efficient patterns to control urban traffic. 
A multi-agent system (MAS) uses various intelligent agents. 
The agents are interacting with each other and this method 
can be applied on complicated systems. Here, we mention a 
number of intelligent traffic systems based on multi-agent 
systems. 
In our previous paper [25], we present a multi-agent based 
system for urban traffic control too. In our proposed method, 
after estimating the traffic load of intersections, we used K-
means and genetic algorithms to schedule traffic lights. This 
method designed by five agents: traffic sensor agent, 
intersection agent, clustering agent, calculating agent and 
coordinator agent. After that, in our next paper [26], in order 
to improve our method, we change the way of calculate 
traffic load and process of genetic algorithm. In our earlier 
paper [27], we designed and implemented our proposed 
method with Tropos methodology and JADE library. This 
proposed system used four agents and has the ability of 
exchanging messages between agents. This proposed 
system tested with 1200 laboratory data for both low and 
heavy traffic areas. Our system improved the delay time of 
vehicles, compared to the fixed-time methods. 
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Now, in this paper, we used an intelligent method to control 
traffic lights at intersections based on multi-agent system 
called CITL. In fact, we continue and improve our previous 
work. CITL is based on our previous work which uses 
clustering and evolutionary computing algorithms to 
schedule the traffic lights, Furthermore we used the ability 
of exchanging messages between different agents. 
Moreover, we designed new architecture to reduce delay 
time, compared with similar multi-agent systems and fixed-
time methods. After this introduction, the paper is organized 
as follows:  In Section 2, CITL is described in more detail, 
and the architecture of our proposed method is explained. 
In Section 3, we describe the implementation and running 
results of CITL at laboratory level for a limited zone of city 
and compared the results with other implemented methods. 
Finally, in Section 4, we make conclusion about CITL and 
explain our future works. 

2. Our Proposed Method 

Using intelligent methods is one of the efficient methods of 
scheduling the traffic lights at intersections to control traffic 
urban. In this paper, we used the combinatorial method to 
control urban traffic at intersections based on multi-agent 
system. Our proposed method has four main steps:  
First, proposed system is calculating the traffic load of 
intersections which there exist several ways to calculate, 
such as [31]: induction loop tracking, vehicle video tracking, 
computing technologies, obtaining the data of moving cars 
using mobile phones and RFID. However, here we suppose 
that we already had this traffic load of intersections. 
Second, our system uses clustering algorithm to find 
adjacent intersections which are related to each other. To do 
so, among several clustering algorithms, we use proposal 
two-stage K-means algorithm, considering the distance and 
congestion features of intersections. We chose K-means 
algorithm because of the simplicity in calculations. 
Third, our proposed method uses evolutionary computing 
algorithm to scheduling the traffic lights. For this purpose, 
we used the genetic algorithm for scheduling. Genetic 
algorithm does not get stuck onto local optimum and will 
find the global optimal or close to it, if one chose proper 
exploration way. 
Finally, our proposed method used the capability of 
exchange of messages between different agents to control 
possible fluctuations. To achieve this, we used Tropos 
methodology [29, 30, 31] to design our system and JADE 
[28] library to definition of agents and interaction of them.  
Some advantages of CITL such as follows: The number of 
intersections is considered infinite. Also, the distance 
between intersections is not limited and adjustable. 
Furthermore, this method is applicable to multi-ways. Due 
to use multi-agent technique and clustering algorithm for 
intersections, proposed method has been performed 

distributed processing which avoid excessive 
computational load processing in each cycle of traffic lights.  
In this paper, we focused on appropriate scheduling of the 
traffic lights with new architecture of exchanging message 
between agents. According to the above-mentioned phases, 
in the next section, we explain our intelligent multi-agent 
based proposal for urban traffic control systems. In the 
following, our method will be described in more detail. 

2.1 Defining Agents  

First, to control the traffic at the intersection by using multi-
agent systems is defining agents and their interaction. At 
first, we introduce the agents in our proposed method, and 
then we explain each agent tasks according to the study. In 
this system, defined agents are as follows: 
 
 
Traffic sensor agent: This agent calculates the load of all 
roads of intersection and sends this data to its related 
intersection agent.  
Intersection agent: Each intersection agent has a traffic 
sensor agent. Intersection agent knows its distance from the 
other intersections which directly linked to it. This agent 
receives the traffic load information in each cycle of traffic-
lights. Moreover, each intersection agent saves final results 
of scheduling of the calculator agent in each cycle. 
In summary, each intersection agent has the following 
information: 1. Intersection name. 2. Current traffic load. 3. 
Best current schedule. 4. Distance from neighbour 
intersections. 5. Connections of any road of intersection 
with roads of other intersections. Fig. 1 shows the 
intersection. 
Clustering agent: To find adjacent intersections we used 
clustering agent. Assuming the studied city is zoned, a 
clustering agent is assigned for each zone. Each clustering 
agent is in relationship with intersection agents and uses 
their information. Here, we use K-means clustering 
algorithm [32]. One of the main problems of K-means 
clustering algorithm [33] is the method of choosing cluster 
heads, in this study to solve this problem, each clustering 
agent considers a threshold for traffic load and finds a set of 
intersections among intersections of its zone as its cluster 
head (CH). Then, clustering agent runs K-means algorithm 
in two main steps, considering distance and traffic load of 
the intersections. There are three stages for the first step of 
clustering:  
a) The first stage, CHs is determined by considered 
threshold. Applying this stage can distribute processing 
centers in the region and also it can solve the problem of K-
means algorithm. In Fig. 2, suppose intersection A and 
intersection E have the traffic loads more than the 
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determined threshold, so these intersections are appointed 
as CHs 

.  

Fig. 1: Each intersection information [27]. 

 

Fig. 2: arrangement the intersections of a specified area of the city with 
cluster heads [27]. 

b) The second stage, considering the shortest distances, the 
intersections which are connected directly to CHs, are set 
into the proportionate cluster as shown in Fig. 3. 
c) The third stage, the intersections which are connected 
indirectly to CHs, are allocated to clusters by considering 
the shortest distance to any member of the clusters as shown 
in Fig. 4. 

 

Fig. 3: The second stage of determine members of each cluster [27]. 

 

Fig. 4: The third stage of determination of members of each cluster [27]. 

The final result of first step of clustering is shown in Fig. 3, 
after determination the CHs, k-means algorithm 

implemented only based on the distance between the 
intersections. 
In the second step of clustering, predetermined clusters will 
be examined based on traffic load. We apply this step to 
balance traffic load between clusters to avoid congestion.  
The second step of clustering process in two stages. They 
are as follows:  
a) The first stage, every cluster is labelled high-density or 
low-density. Traffic load of each intersection plus 20% of 
its traffic load is calculated. If the total traffic load is more 
than the determined threshold, then the algorithm counts 
these intersections. If the number of these intersections in 
each cluster is more than the total number of intersections 
in each cluster, the cluster will be labelled as high-density, 
if the clusters have not these conditions, then the cluster will 
be labelled as low-density. 
The second stage, in high-density cluster each intersection 
which has transportation conditions, can be removed and 
transfer to low-density cluster. 
These transportation conditions are as follows: 
• Neighborhood with low-density clusters. 
• Transferring to the new cluster could be fragmentation 

previous cluster. 
If intersection K and Intersection C have the traffic loads 
close to the threshold, then cluster E labelled as high-
density cluster. We can transfer the intersection K into the 
cluster A but intersection C will remain in own cluster 
because of fragmentation in cluster E. Fig. 5 shows how 
clusters changed. 
The output of second step is determining the final clustering. 
Next, calculator agent will compute the best scheduling for 
intersections of each cluster. 

 

Fig. 5: The second stage of the second step of final determination of each 
cluster [27]. 

Calculator agent: Calculator agent is determining the best 
scheduling for the traffic lights of intersections. The 
calculator agent gets information sent by clustering agent, 
then calculates scheduling of traffic lights by using Genetic 
algorithm [31]. Finally, it sends the schedule to intersection 
agents to apply on their traffic lights.  
Genetic algorithm is reliable, since it would not be trapped 
in local optimal and finds surely the global (or close to 
global) optimal Here, the global optimal is the same as the 
best possible schedule adjusted with traffic load of 
intersections. 
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Genetic Algorithm in Calculator Agent 
Here, we explain the details of Genetic Algorithm for our 
method which is implemented. Although we explain this 
section in our previous work in Persian, here we recall in 
English. 
The first stage in the implementation of the genetic 
algorithm is determining genes and the chromosomes. The 
minimum duration of the green light for traffic lights of the 
intersection is mostly 15 seconds and the maximum 
duration is 20 seconds, duration time per cycle of traffic 
lights is considered to be 70 seconds. The value of each 
gene will be between 0 and 5, in a way that the total time 
for the green light of each intersection is 70 seconds. 
If cluster contains m intersections as four-way and n 
intersections as three-way the length of the chromosome 
will be calculated as follows: 

Length of the chromosome:  
...43

11
++∑∑

==

m

i

n

i  
This makes no restrictions on scheduling for various types 
of intersections with different number of roads such as four-
way or three-way. For example, as shown in Fig. 6, cluster 
A has 4 intersections as four-way and 1 intersection as 
three-way.  

 

Fig. 6: The proposed chromosome for the cluster A [27]. 

A limitation is applied on genes of proposed chromosome. 
This limitation can control the sudden fluctuations of traffic 
load of intersection and it can show the good response. By 
using this limitation, there is no need to change the 
scheduling and repeat all of calculations per cycle. The 
considered confine for traffic load should not be too large 
or not be too small, since if it is too large, the system may 
face problem and be unable to solve traffic problem and the 
traffic would be increased gradually and if it is too small, it 
would have no effect and would be unable to improve 
system. Hence, 10% (tolerance) of traffic load is considered.  
The proposed fitness function should be determined based 
on the following conditions (recall from [27]):1) Probable 
fluctuations of traffic load of each road up to 10 %. 2) The 
size of each chromosome is proportional to the size of the 
cluster. 3) Performance Index (G.T), (see Eq. 1). 
While g is extra green light duration in the range of 0 to 5, 
Si is the actual traffic load of road I. 

G.T= 15 s + g                              (1)  
Fitness function for road I of intersection, (see Eq. 2). 

iiiiiii TGSSIPTGSf ./)1.0(../)( ×+=→=                 (2) 
Fitness function for intersection A, (see Eq. 3). 

4321
fffff A +++=                                 (3) 

Finally, fitness function is proportional to the chromosome 
for cluster A with 5 intersections will be calculated, (see Eq. 
4). Objective is minimizing the F. 

KDLBA fffffF ++++=                   (4) 
The initial population size is considered to be 50, and the 
number of generation is considered to be 10. Also in 
parental choice [31] process with regard to the features 
elitism the Roulette Wheel [31] method is used. One-point 
method [31] is used for crossover, next Uniform method [31] 
has been used for mutation, and finally Repair [31] 
operations for restrictions are considered. Eventually, the 
best chromosome is selected as the best schedule for each 
cluster of intersections. 

2.2 How Messages Are Exchanged Between Agents  

One of the most important features that JADE [28] agents 
provide is the ability to communicate. The communication 
paradigm adopted is the asynchronous message passing. 
Each agent has a sort of mailbox (the agent message queue) 
where the JADE runtime posts messages sent by other 
agents. Whenever a message is posted in the message queue 
the receiving agent is notified. If and when the agent 
actually picks up the message from the message queue to 
process it is completely up to the programmer however. 
We consider 70 seconds for the duration of each cycle of 
traffic lights. After 70 seconds, the traffic load of 
intersection will be changed, thus, we will be faced with 
five situations:  
1- In the first situation, traffic load of intersection will be 
faced with increase or decrease in the load of traffic. If the 
increase in traffic load of intersection is not more than 10%, 
the previous schedule applies (since we have considered 
possible fluctuation up to 10% for each road of intersection). 
2- In the second situation, traffic load of intersection has 
changed and the increase in traffic load of road is more than 
10%. Therefore, at the first step, intersection agent 
calculates the extra time. If it was able to recoup extra time, 
its time will be changed, it is probable that one of roads will 
be faced with increasing traffic load and the other one with 
decrease in the traffic load. This problem was solved by 
itself. 
The method of calculating extra time: 
                                     Si =Si + 10%*K                           (5) 

                                   )( K
STTT i

e
×−=                    (6) 

While T is the optimal allocated time, Si is the actual traffic 
load of road; K is the amount of traffic load considered with 
tolerance of fluctuations in genetics and Te is the amount of 
extra time for road I. 
If the value of Te was positive, it represents the amount of 
extra load and otherwise it represents the lack of time. 
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3- In third situations, the increase in traffic load of 
intersection is more than 10%. Therefore, at first, the 
intersection calculates the extra time. As it is not capable of 
recouping the extra time, it sends the CFP message to its 
CH and requested additional time. The CH will calculate its 
own extra time and other members of own cluster, If the CH 
can provide the requested additional time, the CH updates 
time of the members of the cluster and its own time and 
sends the proposed message to the applicant intersection. 
This problem was solved by CH. 
 
4- In forth situation, the traffic load of the intersection has 
been changed and the increase in the traffic load of road is 
more than 10%. Thus, at first, the intersection calculates the 
extra time, but it is not capable of recouping the extra time. 
Therefore, it sends the CFP message to its CH and requested 
additional time. The CH will calculate its own extra time 
and the time of other members of its own cluster, if the CH 
cannot provide the requested additional time, it sends the 
CFP message to the adjacent CHs that are connected 
directly to the requested intersection. The CHs will 
calculate themselves extra time and the time of other 
members of themselves clusters, then if the adjacent CHs 
can provide the requested additional time, they send CFP 
message to related CH. Then, the CH updates time of the 
members of the clusters and sends the CFP message to the 
applicant intersection. This problem was solved by adjacent 
CHs. 
 
5- In this situation, the traffic load of the intersection has 
been changed and the increase in the traffic load of road is 
more than 10%. Thus, at first, the intersection calculates the 
extra time, but it is not capable of recouping the extra time. 
Therefore, it sends the CFP message to its head cluster and 
requested additional time. The CH will calculate its own 
extra time and the time of other members of its own cluster, 
if the CH cannot provide the requested additional time, it 
sends the CFP message to the adjacent CHs. The adjacent 
CHs will calculate themselves extra time and the time of 
other members of themselves cluster, then if the adjacent 
CHs cannot provide the requested additional time they send 
Refuse message to related CH. Then, the CH sends Refuse 
message to applicant intersection and Inform message to 
clustering agent of region. So clustering agent, clusters 
intersections of own region and sends the CFP message to 
calculator agent and requests to calculate optimal trimming 
with new traffic load for the traffic lights of intersections. 
Calculator agent reply message to clustering agent by 
accepting proposal subject. 
Fig. 7 shows how messages are exchanged between agents 
in a zone of the city in each cycle of traffic lights. 

As you see, clustering and scheduling algorithms based on 
new traffic load are done just in one situation in each cycle. 
So CITL does not need to execute the program in every 
cycle of traffic lights. Then it can reduce delay time with a 
fine exchange of messages between different agents. In next 
section, we show modelling and implementation of our 
method, followed by running of the model. 

2.3. Architecture of CITL  

In this section, the architecture of our proposed method has 
been introduced. Fig. 8, shows architecture of CITL in a 
region of city. 

2.4 Modeling and Implementation of CITL 

In order to modelling our agent-based method, we used 
Tropos [26, 27, 28] which is an agent-oriented software 
engineering methodology that covers the whole software 
development process. Tropos is based on two key ideas. 
First, the notion of agent and all related mentalistic notions 
are used in all phases of software development, from early 
analysis down to the actual implementation. Second, 
Tropos covers also the very early phases of requirements 
analysis, thus allowing for a deeper understanding of the 
environment where the software must operate, and of the 
kind of interactions that should occur between software and 
human agents.  
The proposed methodology spans four phases: 1) Early 
requirements 2) Late requirements 3) Architectural design   
4) Detailed design. The output of late requirements is two 
diagrams: 1) Actor Diagram 2) Goal Diagram. Fig .9, shows 
Actor diagram of CITL by using Tropos methodology. In 
this diagram, the circle represents the agent, ellipses 
indicate goals, and cloud shapes indicate soft and dashed 
indicate the several sub-systems of this type that can be 
placed in the environment. 

3. Discussion  

We compare our system with other implemented methods 
for schedule and control traffic lights. Table. 1, shows the 
overall view of proposed method and other various 
implemented systems [35, 36]. In Table. 1, columns show 
the main features of control traffic lights systems and rows 
show the variety of systems. As can be seen, based on the 
mentioned features, the fixed-time system is known as the 
worst system and the local intelligent system, which is one 
of the newest implementation system in cities and has the 
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Fig. 8: Architecture of CITL in a region of city. 

 

Fig. 7: show exchanged messages between agents in CITL. 

 

Fig. 9: Actor Diagram for CITL by using Tropos methodology. 
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local intelligent traffic control system, do not have the 
autonomous capability of agents and also, it is limited in the 
number of controlled intersections and computing centers. 
We tried to consider all existing capabilities in design and 
implementation of proposed system. The implementation 
results are listed in tables 2 and 3 in more detail. 
We implement our proposed method by JADE [28] library 
with version 4.4.0. Then we run our code on a system with 
a Core i7 processor and 4 GB of main memory. 
The total number of vehicles in low-traffic area: 500, The 
total number of vehicles in heavy-traffic area: 1500.  
Then, we execute codes for 10 times. Tables 2 and 3 show 
results in terms of execution time. In tables 2 and 3, columns 
show one example of multi-agent systems and one example 
of systems which using the single intelligent methods to 
control traffic lights and rows show average duration time 
(milliseconds or seconds) of updating traffic lights by 
intersection, CH, adjacent CHs and finally delay time of 
vehicles in various system. 
As can be seen in tables 2 and 3, in the first cycle, since the 
clustering and timing operations are implemented 
associated with it, the run time compared with other systems 
in the same region, is high, but the next cycles do not need 
to run all the calculations. As mentioned in the previous 
sections, we have used the self-autonomous agent and 
exchanged messages among agents. In addition, the 
potential fluctuations in traffic and the calculation centers 
are considered in the distributed form in the region. For this 
reason, the average time delay for vehicles on consecutive 
cycles significantly reduced in comparison with other 
similar systems [18, 27]. 
The most important difference of the CITL with the 
previously proposed method is that we could request extra 
time by changing the architecture and exchanging messages 
between agents in the event of a sudden increase in traffic, 
in addition to requesting the additional time from the cluster 
head and adjacent clusters (in case of direct connection to 
the troubled intersection). This reduces the lag time 
approximately 10% in the same system [27]. 
The processing stages in proposed system are carried out 
hierarchical. Initially, the clustering and timing operations 
are performed. Then, in the next cycle, by a sudden increase 
in traffic more than 10%, the additional time requested by 
the intersection is investigated. If it was unable to solve the 
problem, the current cluster head is assessed, and if not, the 
adjacent cluster head. Finally, if it was unable to solve the 
problem a new timing is applied corresponding to the new 
traffic load by the clustering and calculator agents. It is 
necessary to mention that we run our proposed method at 
laboratory level for limited zone of city, however, we did 
not test it by real data; therefore, we cannot have accurate 
assessment compared with two systems, namely variable 
timing system and local intelligent system. Thus, we 
compared our method with fixed time system and a similar 
multi-agent system in detail. 

In CITL, we schedule traffic lights by considering traffic 
load and proximity intersections. Thus, the waiting time of 
vehicles at red lights is reduced.  
In a more fixed time system used in cities, 20 seconds are 
allocated for all traffic lights. In our proposed method, 
duration time of traffic lights is between 15 and 20 seconds. 
We allocated time for each traffic light according to their 
traffic load. 

We performed our proposed method 10 times in heavy-
traffic and low-traffic areas and we studied the results on a 
specific intersection. In comparison with fixed-time 
systems for traffic light control, the average run-time in the 
sequential cycles of intersections in our combinational 
method is less than using the other single methods. In 
addition, we can reduce delay time from 20 seconds to 15.1 
(in average) seconds in heavy-traffic areas and reduce delay 
time from 20 seconds to 12.9 (in average) seconds in low-
traffic areas. Thus, in heavy-traffic and low-traffic areas, we 
had 24.5% and 35.5% (in average) improvement in, 
respectively, delay time of vehicles and the fixed-time 
methods. In addition, we can reduce delay time from 16.7 
seconds to 15.1 (in average) seconds in heavy traffic heavy-
traffic areas and reduce delay time from 14.3 seconds to 
12.9 (in average) seconds in low-traffic areas. Thus, in 
heavy-traffic and low-traffic areas, we had 9.58% and 9.79% 
(in average) improvement, respectively, in delay time of 
vehicles, compared to similar [27] methods. 
Here we list the result of our comparison as follows: 

Our proposed method does not need to run all processing in 
the all of cycles. 2. Sudden fluctuations in each traffic light 
cycle can be controlled by exchanging messages. 3. By 
controlling range of proposed tolerance of fluctuations, 
repeated processes in many cycles can be prevented. 4. By 
consideration autonomous capability agents, all of agents 
(Intersections, CHs adjacent, CHs) can solve problem of 
sudden increase in traffic load problems hierarchically, so 
the number of complete runs and delay time will be reduced. 
5. Our proposed method is performed distributed processing 
centers which avoid excessive computational load 
processing in each cycle. 6. Our proposed method has better 
performance in heavy-traffic area than low-traffic area, 
because tolerance (10%) considered involves more numbers 
of vehicles in sudden fluctuations, so we do not need to run 
all processing. 
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Table. 1: comparing CITL with related methods for implementation, scheduling of traffic lights 

 

Table. 2: Average run-time for 10 performances in low- traffic area. 

 

Table. 3: Average run-time for 10 performances in heavy- traffic area. 

 
 
4. Conclusions 

We proposed a new method to control traffic lights of 
intersections based on multi-agent system called CITL. The 
main agents of CITL are as follows: proposed system get 
traffic load of each intersection. Next, uses two-step K-
means algorithm to find adjacent intersections. Then, it uses 
evolutionary computing algorithm to scheduling the traffic 
lights and also it has used exchange of messages between 
different agents to control possible fluctuations. The main 
capabilities and advantages of proposed method for 
simulating a multi-agent system for intelligent urban traffic 
control at the intersection are as follows: The number of 
intersection is considered infinite. Also, the distance 
between intersections is not limited and adjustable. 
Furthermore, this method is applicable to multi-ways. Due 

to use multi-agent technique and clustering algorithm for 
intersections, proposed method has been performed 
distributed processing which avoid excessive 
computational load processing in each cycle of traffic lights. 
We used Tropos methodology and JADE library. For 
evaluation, this method tested with 2000 laboratory data in 
both low and heavy traffic areas 
In addition, we compared main features of our proposed 
method with other implemented systems [35, 36] and we 
can reduce delay time of vehicles, compared to fixed-time 
system and similar multi-agent methods in [18, 27]. The 
average run-time in the sequential cycles in our 
combinatorial method is less than using the other single 
methods. Using our method, there were 24.5% and 35.5% 
improvement respectively in delay time of vehicles, 
compared to the fixed-time methods. Also, we had9.58% 
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and 9.79% improvement in heavy-traffic and low-traffic 
areas in delay time, compared to the similar multi-agent 
systems. 
For future works, we want to test CITL in vast area of city 
with actual data. For this propose, we may need to modify 
or improve steps of our method to be applicable for actual 
data. 
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