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Abstract

Nowadays, the speed at which municipalities provide urban services and collect urban waste play an
important role in improving the efficiency of this organization, and therefore, the satisfaction of the citizens. In
recent decades, due to the dominance of consumerism culture in Third World countries, especially Iran, we
witness an increase in the urban waste each and every single day. In spite of the modernization of waste
collection machines, the service delivery speed has been neglected although it has always had a significant
impact on cost reduction and quality of service delivery. The city of Ardabil is no exception to this. It has four
districts and 100 large and small neighborhoods in total that have always encountered the municipality with a
major problem in terms of the rate at which urban wastes was collected and thus provided a beautiful outlook of
the city. This article aims at adding the speed as a factor to the waste collection units by proposing the best route
for the machines via Travelling Salesman Problem approach and Imperialist Competitive Algorithm in MATLAB
environment. Using the appropriate programming and defining those 100 neighborhoods for the model, the most
optimal routes for the municipality’s service units are introduced provided that the service units pass each
neighborhood once and at the end return to the starting point again. The results of the study showed that the
algorithm used in this research for 100 neighborhoods in those four districts can provide the optimal solution
with the repetition of 200 and respectively with the values of 99, 91, 93, and 97 and within the intervals of 30,
22, 30, and 24 seconds.

Keywords: Urban Wastes, Travelling Salesman Problem (TSP) model, Imperialist Competitive Algorithm
(ICA).

Extended Abstract
Introduction:

The issue of vehicle routing is one of the important issues that has been widely used in the
efficiency  and  effectiveness ~ of  transportation systems in recent  decades.
Transportation issues, in addition to being one of the most important categories of optimization issues,
are issues that are very effective in life and everyday problems of human life, including in the field of
municipal services. On the other hand, one of the most important challenges in today's fast-paced life,
especially in urban affairs management, is preventing waste of time and energy in order to prevent
huge waste of costs while providing better and faster services. Therefore, using a regular process of
collecting and disposal of waste is one of the basic needs of developing cities to solve the problem of
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waste storage and lack of collection and disposal of waste.

Ardabil city as the study area is due to the physical and population development that has experienced
over recent years day by day, the population increase and its follower increases the number of locales.
Therefore, it is not possible to pay attention to the health of the people of Ardabil city and to observe
the preventive aspects before treatment without considering the new systems and methods of collecting
and disposal of waste that have been the main cause of pollution in this city and its 100 places.

Methodology:

This is an applied research and descriptive-analytical research method. The data of this research
have been collected through library studies (books, articles and dissertations) and field studies. The
statistical population of this study is the geographical location of 100 neighborhoods in different areas
of Ardabil. The raw data obtained from the research were analyzed in the MATLAB programming
software environment in the form of a meta-algorithm of colonial competition.

Results and discussion:

Normally, in a small space of Ardabil city, garbage collection teams of this city in order to carry
out their mission, when reaching multiple intersections and routes, based on one of the factors of
chance or probability of choosing one of the routes to continue their activities. They say that naturally
this choice will waste money and energy if it is wrong and prolongs the route. The cost of this wrong
choice is exacerbated when we encounter an unwanted obstacle in the way of a possible choice, such
as blocking city streets due to uncoordinated improvements and reconstructions.

In the continuation of the research, the direction of the movement of municipal waste collection teams
in the form of four areas of Ardabil city has been entrusted to MATLAB software. The software, based
on instantaneous data and in accordance with the algorithm applied to it, accelerates the optimal path
and displays it to the service group occupants. In this case, on the one hand, due to shortening the
route and on the other hand, due to not encountering obstacles and changing the route, travel and
depreciation costs will be reduced and municipal waste collection teams will reach the relevant places
in an acceptable time while satisfying citizens.

Region 1: By defining 200 repetitions, the software gave the best answer with 99% confidence and a
time of 30.99 seconds.

Region2: In region 2 of Ardabil city, by defining 200 repetitions, the software obtained the best
answer with 93% confidence and in a time of 22.28 seconds.

Region 3: For the roadmap of the garbage collection groups of the neighborhoods located in the 3rd
district of Ardabil, the colonial competition algorithm introduced the best answer in the repetition of
200, with a confidence level of 91% and in an approximate time of 31 seconds.

Region 4: The algorithm used in the research, by solving the problem of the traveling salesman,
obtained the optimal path for the movement of municipal waste collection machines located in the 4th
district of Ardabil in the form of 200 repetitions with a confidence level of 99% and a standstill of 25
seconds.

Conclusion:

In this study, a case study was conducted on over 100 urban neighborhoods of Ardabil to the
center of municipalities in the four regions of the city in the MATLAB environment. Findings showed
that the algorithm used in the research for the 100 neighborhoods located in the 4 areas under study
with 200 repetitions and with values of 99, 91, 93 and 97%, respectively, and in a period of 30, 22, 30
and 24 seconds with the most optimal answer (The shortest route in the shortest possible time) was
achieved.

In this research, three main questions of efficiency, optimization of travel time and capacity of
the study area in the field of routing and improving access were raised and examined in the research
process. In the first step, the colonial competition algorithm showed that if combined with the method
of the traveling salesman, it can be an effective tool in reducing the movement time of garbage trucks
and collecting garbage faster in Ardabil. As a result, these types of meta-heuristic algorithms have
good capabilities to optimize travel time. As various researchers such as Ramozi et al. (Solving the
problem of vehicle routing using the colonial competition algorithm) and Moslehi and Shakeri
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(vehicle routing using the colonial competition algorithm) achieved it.

It should be noted that in the ICA algorithm, in addition to connecting the central
neighborhood with large and small neighborhoods, the exchange of paths can also take place between
individual cities and other villages. In other words, the determination of centrality is directly
dependent on the type of programming and the definition of points of origin and destination, and each
city or village can be central in a particular situation. This feature allows us to easily select and
replace new hotspots as quickly as possible in critical situations, such as wars and natural disasters
and the destruction of the central city. In other words, the model presented in this article, in addition
to the problem under study, can be used to optimally route the distribution of basic goods in the event
of natural and human crises, traffic problems, etc.
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