
FUTURMOB’17

Demand for Agent-Based Transportation Models & Social Behavioral
Challenges

Samar El-Amine1,2, Stéphane Galland1, Ansar-Ul-Haque Yasar3, Abderraffiaa Koukam1

1LE2I, Univ. Bourgogne Franche-Comté, UTBM, 90010 Belfort Cedex, France 

2S&A bvba, Lange Leemstraat 159 2018 Antwerpen, Belgium
3Hasselt University, Transportation Research Institute (IMOB), Agoralaan, 3590 Diepenbeek, Belgium

samar@sanda.be

Keywords:   Agent-Based Modeling (ABM); ABM Transportation Model; Social Behaviors

Abstract.   

Agent-Based modeling has become a crucial factor for executing prediction-based planning, such as
the  transportation  models  for  metropolitan  cities.  My  research  undertakes  the  fundamental
understanding of the agent-based modeling and simulation and its application to the transportation
models while discussing the scope of its applications and advantages too. My work also includes the
concepts attributed to the social behaviors in conjunction with the agent-based modeling techniques
applied so far. The literature review conducted in lieu of this work has resulted in agreement with
the fact  that  the potential  of agent-based modeling is  by far greater than ever due to the ever-
improving computing speeds and capabilities, while the understanding of complex human behavior
will continue to be a challenge for simulations and automation techniques developed so far. Agent
Based Modeling and Simulation (ABMS) have been connected to an expansive scope of spaces in
transportation. These applications essentially fall into two methodological ideal models: individual-
based  models  that  review  individual  transportation-related  exercises  and  behavior,  and
computational strategies that review a community oriented and responsive transportation framework
that displays insight by demonstrating an accumulation of independent basic decision-making of
subsystem substances called agents. The former is firmly identified with the models for travelers’
exercises while the latter is normally perused as a computational strategy in a distributed artificial
intelligence (DAI) framework, or a complex adaptive system (CAS), which is a capable procedure
for mimicking dynamic complex frameworks to watch new behavior. .

ABMS is a modeling approach for reenacting the activities and communications of self-ruling
people, with a view to evaluating their consequences for the framework in general. A basic thought
of ABMS is that numerous phenomena, even complex ones, can be comprehended as frameworks of
self-sufficient agents that take after tenets of interaction [1]. The principle foundations of ABMS are
in demonstrating human social and authoritative conduct and individual autonomy [2]. The agent is
customized to respond to different specialists and the computational condition in which it is located,
with a conduct rule going from primitive response choices to complex versatile AI [3]. The ABMS
approach enables one to speak to and examine an intricate issue (e.g., system dynamics) past the
range of mathematical or traditional simulation tools. Progresses in database innovation (permitting
a better level of granularity) and computational power enable one to process extensive scale micro
simulation models that would not have been conceivable previously [4]. This element of ABMS has
added to  the  field  of  computer  re-enactment  by giving  another  worldview to  the  recreation  of
complex  frameworks with  numerous  associations  between the  substances  of  the  system [5].  In
micro simulations,  the structure is  seen as rising from the communications  between the people,
while in macro simulations, the arrangement of people is seen as a structure that can be portrayed by
various factors.

Human decision behaviors have been contemplated in a lot of disciplines, such as AI, psychology,
cognitive  science,  and  decision  science  while  being  classified  into  three  major  categories:
economics-based approach, psychology-based approach, and synthetic engineering-based approach
[6].  Each  one  of  these  approaches  inherits  certain  strengths  and  weaknesses;  for  instance,  the
economics-based models exhibit  a firm theoretical  base that assumes the decision-makers to be



rational. A major shortfall in this essence, however, is the incapability of it to account for the nature
of the human cognitive process. To counter it, the psychology-based approach was suggested that
account for the humanistic cognitive process that examines human conducts under simplified and
well contained circumstances. The synthetic engineering based models, which supplement economic
and psychology based models, draw in a scope of building systems and innovations to aid figuring
out  and  speaking  to  human  practices  in  mind  boggling  and  reasonable  environments.  Human
decision-making models in this class comprise of building strategies used to execute sub modules;
be that as it may, given the conceivable cooperation between sub modules, the intricacy of such far
reaching models makes it hard to approve them against genuine human choices. Hence, researchers
proposed a novel, complete model of human decision-making behavior, successfully coordinating
all three models [7].

In financial market, risk and reward are the names of the diversion. The risk is generally alluded
to the way that regardless of which econometrics or quantitative devices are utilized what's to come
is as yet unusual. The main thing we are certain about tomorrow it is that will be not quite the same
as  today.  Such  capriciousness  is  a  hazard  for  ventures  which  are  remunerated  by additions  or
misfortunes as per what truly happens. Market analysts have created instruments and methods to
ascertain and check such hazard that is connected to vacillations in the incentive after some time
and measured as  standard  deviations.  Keeping in  mind  the  end goal  to  quantify the degree  of
dangers, they depend on long time arrangement like those utilized by insurance agencies to ascertain
the  measure of  premium to guarantee by particular  dangers  the client's  advantages.  On the off
chance that individuals would depend on a comparative estimation, regardless of the possibility that
pretty much exact, and utilizing instinctively this data to figure the degree of dangers, they would be
symmetrical to plunge and rising developments of benefit's esteem. The distress of the misfortune
would be counteracted the indistinguishable satisfaction of past gains. As indicated by judicious
worldview, a man when picking between a specific occasion and an indeterminate one with the
same expected esteem he will like to go for the certain one. Individuals probably show wise risk
avoidance.  This unbalanced approach to manage hazard is  effortlessly justifiable in antagonistic
conditions or in outrageous conditions where you ought to go for broke to survive. Perhaps a large
portion of the tribes’ hunter gatherers from which we descended yielded themselves confronting
mortal perils choosing to go for more dangerous alternatives yet some figured out how to escape
since they challenged outrageous choices. The asymmetry in managing the dangers is spoken to by a
function value. As per the function value individuals have distinctive approaches to see and assess
gains and misfortunes. Basically, considering a similar measure of cash lost or gained: loosing hurts
more than winning feels good.

Agent-based modeling has been the cornerstone of successful modern networks. In this essence,
the importance of the model cannot be ignored however. Hence, the demand for such modeling has
been ever increasing, particularly in the field of the transportation models and networks, as the
number of vehicles on the roads keep increasing by the year while the environmental concerns of
such remain relatively ignored at large.

Agent-based models have been by far been used to simulate almost every aspect of the social,
economic and technical fields. One such application for the transportation model and related human
behavior has yielded results that rely upon one or more assumptions. Human behavior, however,
cannot be contained by those set of rules of represented with such. Hence, these models will provide
a significant milestone in human evolution towards better predictive measures of the roads and other
application but will always lack a fundamental humanistic element: unique cognitive processes of
the individuals. In this regard, the internet of things (IoT) framework will be crucial in successful
and effective implementation of the agent based modeling techniques.
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