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Decision-making to improve traffic in a section of the Tudela map*
Toma de decision para mejorar el trafico en una secciéon del plano de Tudela
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Cuando hablamos del andlisis de trafico, crear un modelo simulado y ficticio de la zona estudiada es una her-
ramienta inica puesto que muestra las posibles vulnerabilidades y nos permite interactuar con ella para encontrar
las soluciones. El drea que ha sido estudiada es una seccion de trafico especifica de Tudela, Navarra. El propdsito
de esta investigacion es detectar los diferentes problemas de trafico de la zona seleccionada y, mediante la ayuda
de la inteligencia artificial, tomar decisiones para mejorar, en general, el trafico de la zona. Para completar tales
objetivos, el programa “PTV Vissim” ha sido utilizado, el cual es un software dedicado enteramente a la simulacién
del trafico, muy intuitivo y, en general, perfecto para este estudio, debido a que puede, de forma exitosa, recrear
y simular cualquier seccién de trafico y sus diferentes elementos, como sefiales de trafico, seméforos o parkings.
Después de estudiar y analizar el modelo simulado, se concluyd que una gran cantidad de CO., concretamente
unas 2600 toneladas, era emitida por los vehiculos cada afio. Este nimero se obtuvo de una forma precisa al com-
binar dos estudios: el tiempo promedio de circulaciéon de un vehiculo en la zona y la contaminacién media pro-
ducida por éstos en una hora. Asimismo, se identificaron problemas con el flujo del trafico, como una interseccién
inapropiada, para la que se propuso un nuevo modelo para conseguir una mayor eficacia que, ademas de aumentar
el bienestar del conductor, reduce el tiempo promedio de circulacion y, por tanto, también la contaminaciéon
producida.
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When it comes to traffic analysis, creating a simulated and fictional model of the studied area is a unique tool as
it shows the possible vulnerabilities and allows us to interact with it in order to find the solutions. The area which
has been studied is a specific traffic section from Tudela, Navarre. The purpose of this project is to detect the
different traffic problems of the selected section and, through the help of artificial intelligence, take decisions in
order to improve the traffic of the zone in general. In order to complete those objectives, the program ‘PTV Vissim’
has been used, which is a software fully focused on traffic simulation, very intuitive and overall perfect for this
study, as it can successfully recreate and simulate any traffic section and its different elements, such as traffic
signals, traffic lights or parkings. After studying and analysing the simulation model, it was concluded that a vast
amount of CO,, specifically 2600 tons, was emitted from the vehicles per year. This number was obtained in a
precise way when combining two studies: the average travel time of a vehicle in the zone and the average contam-
ination produced by them in an hour. Likewise, some traffic flow problems were identified, such as an inappro-
priate intersection in which we proposed a new model in order to obtain more efficiency that, besides increasing
the driver’s wellness, reduces the average travel time and, therefore, the produced contamination as well.
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Introduction

This method is used by a lot of individuals and organi-
zations in order to create smarter traffic models upon a
region or city. A smart traffic system should limit pollu-
tion, fuel consumption, displacement time and reduce ac-
cidents among other important factors. Smart transporta-
tion is beneficial for both pedestrians and drivers and is
certainly fundamental for every township in the near fu-
ture. At the moment, a lot of big cities are using the new-
est technology in order to update and regulate their traf-
fic, but not every populace is aware of how important this
is.

There is a lot of software available to perform this type
of study but in this particular case we have used the pro-
gram PTV Vissim. There, with the creation of a model that
assimilates with reality, different tests have been done to
break down the system until finally finding the optimal
traffic structure. The analysis and improvement of a se-
lected reduced area from Tudela (Navarra) shows the im-
portance and credibility of this method, which can be
used in further projects of the city itself.

Problem

The object which is going to be studied is a traffic sec-
tion from Tudela, Navarra. The purpose of this project is
to detect the different traffic problems of the selected sec-
tion and, through the help of artificial intelligence, make
decisions in order to improve the traffic of the zone in
general. The section has been chosen for various reasons
such as being a zone that deals with a lot of traffic and
containing some interesting places such as a supermar-
ket, a pharmacy and a well-structured neighbourhood.

Figure 1. Section of Tudela which is going to be under anal-
ysis.
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Source. Own elaboration.

State of the art

As of right now, there is a wide variety of articles provid-
ing information about how to achieve a smart system,
through simulating with various artificial intelligent sys-
tems. Nevertheless, these investigations do not usually
show the actual results of the simulations, which is the

most important part in these types of research. Without
an actual proof, you cannot state a strong conclusion and,
therefore, you cannot change a street map or make deci-
sions on it.

The main objective of these types of investigations
should be concerning the problems within the simulated
area and providing quality results which would justify the
potential solutions of these problems, which is something
that the current researches do not have. This investiga-
tion completes all the things missing from all those pro-
jects that propose the study but do not actually perform
one. Additionally, to the creation of a simulation model,
this investigation offers a number of results related with
the traffic flow and contamination levels which is what
these investigations lack. These results are the ones, as we
said before, in which people will look into when finding
the credibility of our proposed traffic distribution
changes.

A lot of the current researches talk about how the im-
plementation of an artificial intelligent method can re-
duce the contamination produced within the area how-
ever, once again, they do not show any result or conclu-
sion regarding this. Without any data, this statement,
even though it is true, cannot concern people at all. In this
investigation, we have been able to provide impactful
contamination-related results which we believe that show
that with an efficient and organised simulation model,
contamination levels can be successfully studied and,
therefore, improved.

Objectives

The main objective of simulating traffic is being able to
analyse and contrast its errors in order to improve the
street map so then those results can be applied to the real
situation. Every traffic map has got some errors to im-
prove, therefore, Tudela’s traffic is going to show different
disadvantages which have to be minimised or erased. The
different solutions for these problems are the general ob-
jectives of the project and can be summarised in the fol-
lowing ones:

e  Reducing density of cars in some streets.

e  Reducing transit time of vehicles to complete their
routes.

e  Reducing the general pollution emitted by the vehi-
cles

e  Contribute to sustainable mobility

All objectives are focused towards obtaining better traf-
fic conditions and, overall, an optimistic and technologi-
cally-smart based-life in Tudela.

Hypothesis

The simulation and study of the traffic from a selected
region in Tudela shows that Tudela’s traffic contains dif-
ferent problems such as a high traffic density, long travel
periods and high pollution. Those problems could be
solved with the introduction of artificial intelligence ana-
lysing methods which helps in the decision making of the
street map.

If the hypothesis ends up being true, then the following
errors reported in this project could be directly applied in
order to improve the traffic conditions.
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Results, discussion and assessment
Related with traffic flow problems

In our simulation model created in PTV Vissim, we were
able to visually identify the different traffic problems in
our selected area. However, we found out that the traffic
flow in the section was quite fluid and that there was not
a major error that needed to be fixed as soon as possible,
but rather few and small ones:

1. Even though the supermarket Mercadona has three
different entries to their parking, the one located on
the right side is used way more frequently than the
other two due to the streets organization, conse-
quently creating a big traffic density on the road that
connects with this entry

We further investigated the Supermarket’s entry prob-
lems and, even though it is true that the left side of Mer-
cadona is devalued in terms of traffic at the moment, it is
because that part has been built looking towards the fu-
ture. That roundabout which at the moment does not
lead into any important section, is planned to be the con-
nection between the section that we have studied and a
large residential zone which has not been built yet. Now-
adays, Mercadona’s entries are clearly not balanced but,
in the near future when that residential zone is com-
pleted, they will be

2. We found an intersection which we did not find ap-
propriate.

Figure 2. Picture of the inappropriate intersection.
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When we deeply analysed the intersection which we
found out that it had some problems, we realised that cars
are not able to go into all the directions, but are limited
due to the cones that separates both roads. This increases
the average travel time of the cars within the section and
it certainly disturbs those who have to make these long
moves which could be a lot faster if the intersection was
differently organised.

The solution we have found is creating a small

roundabout that allows the driver to choose wherever he
wants to go. The space in the intersection is not very big
but it is big enough to make a roundabout consisting of
one line, which means that all the entrances and exits to
the roundabout would consist of only a single line.

Related with travel time

In order to start with the simulations, we first needed to
know two things about the zone: the traffic density and
the different routes that the cars take. By counting cars
passing by in different points of the zone, we were able to
calculate the average amount of cars that drive by in the
section per hour: 3920 cars. After analyzing the primary
destinations and roads within the section, we defined 82
different routes for the cars in our simulation. Combining
those routes probabilities and the traffic density we have
been able to apply a realistic criteria to our results.

We created a template with all the routes and its respec-
tives travel times. We divided our section into several col-
ors to then apply those colors into the cells with the time
transition information corresponding with that color
zone. In that way, readers are able to understand the data
in the chart and identify the route that the car has taken.

Figure 3. The simulated section divided into different col-
our zones.

Source. Own elaboration.

We made a Google Spreadsheets document in which
each page shows simulations of 3 minutes and the respec-
tive travel times of the cars. The cells of the pages are
filled with the templates of the routes we mentioned be-
fore. The document consists of 50 of these pages and then,
by putting all the pages’ results together we were able to
find a more accurate average time travel.

The results from all the pages of the Google Spread-
sheets document were put into the next graphic which
shows the variation of the average time travel throughout
all the different simulations pages.
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Figure 4. Average time in each simulation page from the
Google Spreadsheet document.
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Source. Own elaboration.

According to our simulations and to the algorithm we
created, the average travel time per car within our studied
section is of 45.31s approximately.

According to the page equaindex.com, the average CO,
emission generated by European’s cars: 180.66 g/km.
Combining this number with the average travel time in
the section (45.318), we can obtain the average CO, emit-
ted by a car throughout the analysed section. If a car is on
the section for about 45.31 seconds at a speed of 50 km/h
it means that the car moves about 0.63 km inside the sec-
tion. Therefore, the general pollution generated by a car
throughout the section is of 113.82g of CO..

As we already know the traffic density of the section, we
can calculate the approximate CO2 emitted in a whole
year. 2605.66 tons of CO, is emitted per year. The next
chart also shows the pollution created by each type of fuel
system.

Figure 5. Quantity of COz emitted by each type of fuel inside
the analysed section in a year.
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Source. Own elaboration.

Notes. The quantity of CO2 pollution depends on the method in
which the electrical energy is obtained, but the car itself does
not produce emissions.
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Conclusions

Our hypothesis, where we stated that with our study,
we would show traffic flow problems and a high pollution
in the section, is correct. The street distribution of this
section was recently designed which means that the area
does not have any major traffic-related problem and,
overall, the traffic within it is very fluent and efficient.
Still, we were able to find some traffic flow problems
which shows that problems can be found in any traffic
area if a deep study is done towards it. It is important to
solve those problems, even though they might not look
important enough, as those little changes are the ones
that have the ability to highly reduce contamination when
talking about long periods of time.

With the remodelling of the mentioned intersection
and the creation of a roundabout on it, we can potentially
satisfy some of the driver's needs as we expand his possi-
bilities when reaching the intersection. As we said, with
the current intersection model, cars have to drive further
into the next roundabout if they want to make some
moves and, with our model, this problem is solved, con-
sequently decreasing the travel periods and, therefore,
decreasing the contamination.

About the contamination levels, even though the results
were of just a small area of Tudela, we think that were able
to show impactful results related with the emissions gen-
erated by cars driving through the zone. If you compare
those huge contamination numbers with the relatively
small extension of the zone you will find out how much
traffic pollutes. And how much does humanity pollute
overall. Those numbers have been calculated with the
traffic density of the section of Tudela, which means that
it is a much smaller value than the real one. We would
have to take into consideration the huge traffic density
inside cities which would lead us into a far more impactful
result.

This study has shown that the solution to these con-
tamination problems related with traffic depends on the
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traffic organization and the type of transport that is used.
The traffic organization may not have to do with many of
us, but we can surely improve the contamination num-
bers by contributing to sustainable mobility. Whenever
you are going to buy a new car, take into account how it
affects the environment. It is not just concluded by our
investigation but of many others than hybrid and electri-
cal cars are the way to go if we want to start making the
difference. Also remember that choosing to ride a bicycle
or walk for short distances instead of driving saves a con-
siderable amount of contamination. At the moment, we
are in a delicate situation and any positive contribution
towards the environment means a step forward towards a
brighter future. So, why do we not start just now?
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