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Abstract—In the context of the EC-funded project
Instant Mobility, we have defined a comprehensive ar-
chitecture for transport and mobility applications that
aim to innovate by introducing future Internet tech-
nologies to this domain. We have defined an Internet-
based ”multimodal travel platform” that provides in-
formation and services able to support new types of
connected transport applications. The considered sce-
nario is centered on multimodal travelers (both drivers
and passengers). In this paper, we present the SM4T1

simulator, that we have designed and implemented to
test the platform and to interact with it on behalf of
multimodal travelers. SM4T is a fully agent-based simu-
lator for multimodal travelers mobility. The application
simulates the movements of travelers on the different
transport networks (road and public transport) while
taking into account the changes in travel times and the
status of the networks.

Keywords—Social Computing, Multiagent Simula-
tion, Future Internet, Transport, Applications

I. Introduction

The Internet of networks, web services, cloud com-
puting, social networks and Internet of Things provide
new possibilities for transport applications, which were
not imaginable a few years ago. Using future Internet
technologies, we are more and more able to provide real-
time information and up-to-date mobility solutions for
multimodal journeys. Travelers are able to access up-to-
date information on transport modes, their availability,
ticketing, operation situation, etc., allowing the planning
of an optimized and up-to-date itinerary following a great
number of criteria. It will soon be possible to connect all
transport modes and vehicles whenever needed to assist
a traveler during a multimodal journey, informing him
about any disruption and delivering a choice of alternative
solutions.

In the context of the EC-funded project Instant Mo-
bility, we have designed and implemented the multimodal
travel platform (MMT) [15] that guides the traveler to
the needed transit stops/stations or directs the car driver
along the best route. We will briefly describe the platform,
which supports the provision of the essential subset of
these services. We mostly present the multimodal travel

1Simulator for Multiagent MultiModal Mobility of Travelers

simulator SM4T (Simulator for Multiagent MultiModal
Mobility of Travelers) that interacts with the platform
on behalf of travelers and transport means and allows
for the understanding of future status of the networks.
SM4T enables for the rapid prototyping and execution of
simulations for several kinds of online applications. The
application simulates the movements of travelers on the
different transport modes and networks while taking into
account the changes in travel times and the status of the
networks. Since it assumes the continuous localization of
travelers, SM4T can notably simulate and evaluate the
impact of a wide range of community transportation apps,
such as user-submitted travel times and route details,
community-based driver assistance, community parking,
etc.. This paper present the main building blocks of the
platform and the simulator, which we believe provides
design principles making them reproducible in other trans-
port applications pursuing similar objectives.

The multiagent paradigm is relevant for the simulation
of urban transport systems. It indeed facilitates an ap-
proach by analogy in the transport domain which one of
the objectives is the coordination of distributed entities.
This is why the multiagent approach is often chosen to
model, solve and simulate transport problems [3]. This
approach is particularly relevant for the simulation of
travelers mobility since the objective is to take into account
human behaviors that interact in a complex, dynamic and
open environment. The proposed simulator is composed of
autonomous agents, evolving in an environment on which
they have a partial perception.

The remainder of this paper is structured as follows. In
section II, we discuss the choice of the simulation platform
and previous proposals for travelers mobility simulation.
Section III presents the MMT platform. In section IV,
we detail the simulator design: its parameters and data,
the behaviors of the agents in the system, the multimodal
path planning and the representation of the multimodal
networks. In section V, we describe our experiments be-
fore to conclude and describe some further work we are
conducting.

II. Related Work

To design and implement a multiagent simulator, it
is possible to develop an application directly in a host



programming language. However, it is often faster, more
useful and more efficient to ground the simulator on an
existent multiagent simulation platform. In the context of
transportation applications, one main choice criterion for
the simulation platform is its ability to create geospatial
agent-based models, i.e. its ability to integrate and pro-
cess geographic data. Based on this criterion, we haven’t
considered several popular multiagent platforms such as
Jade [1], Mason [7] and Madkit [4], for which it is difficult
to integrate GIS capabilities.

Swarm [9] is a simulation platform that has a library
allowing for the loading of layers of GIS data. However, it
does not provide spatial primitives nor gives the possibility
to store the resulted environment [12]. Netlogo allows to
import and export GIS data and provides some basic
geometrical operations, but not the more advanced spatial
analysis operations. Gama [12] provides an environment for
building spatially explicit agent-based simulations, while
Repast Simphony [13] integrates a GIS library (Geotools),
and provides additional GIS services (network modeling as
a graph, computation of shortest paths, visualization and
management of 2D and 3D data, etc.). We have chosen the
Repast Simphony platform, since between all the available
simulation platforms that fit with our requirements, it is
the most mature one and more importantly, it integrates
several Api to deploy simulators over several hosts2.

Besides, there exists several multiagent simulators for
travelers mobility. For instance, MATSim [8] is a widely
known platform for mobility micro-simulation. However,
the mobile entities in MATSim are passive and their state
is modified by central modules, which limits its flexibility
and its ability to integrate new types of (proactive) agents.
Transims [10] simulates multimodal movements and eval-
uates impacts of policy changes in traffic or demographic
characteristics while Miro [2] reproduces the urban dynam-
ics of a French city and proposes a prototype of multi-
agent simulation that is able to test planning scenarios
and to specify individuals’ behaviors. AgentPolis [6] is
also a multiagent platform for multimodal transportation.
However, none of these proposals assume the continuous
localization of travelers and means of transport. In addi-
tion, none of them integrate dynamic ridesharing as one
of the transport modes in the multimodal network. In the
proposal described in this paper, travels are fully multi-
modal: they concern private cars, all the public transport
modes as well as ridesharing and pedestrians. Carpooling,
car and bicycle sharing services are easily integrable in
the simulator. Travelers routes are continuously monitored
and alternatives are proposed to them if something wrong
happens with their itinerary.

III. The Multimodal Travel Platform

In this section, we provide a general description of
the MMT platform, which is necessary to understand the
considered scenario and the development of the simulator.
The enablers complete specifications and the technical
details of the implemented platforms can be found in the
Instant Mobility project public deliverables(e.g. [14]).

2The distribution of our simulator over several hosts is one of our
ongoing works.

A. Scenario and assumptions

In the scenario that we consider, online services offer a
traveler a wide range of personalized travel and transport
options, according to his preferences. The trip may use
various modes including public transport, car, and ride
sharing. When planning a given journey, the traveler re-
ceives a number of alternative integrated itineraries which
are the optimal plans that respect his preferences and
take account of the latest real-time information from all
relevant modes such as transit routes, timetables, vehicles
positions, fare costs, available ride sharing opportunities,
etc. Once it receives confirmation of the chosen itinerary,
the travel assistant application books the corresponding
services, and delivers an integrated ticket receipt while
requesting a single payment from the traveler’s account.
The traveler receives his chosen itinerary via Internet, and
throughout the journey is helped to get off at the right
stops, walk through a complex terminal or interchange,
find the next transport link, etc. During the journey, the
itinerary is continuously monitored in real-time, and the
traveler is alerted whenever conditions or options change.
The current itinerary is then updated according to his
choice. The traveler is charged at the end of his trip. That
means that if there is a problem with the planned journey,
it is taken into account, and the user won’t have to ask for
a refund in case something changes. He also only pays for
the service he has asked for. That means that a traveler
that uses only one means of transport would only pay for
that service.

We make two main assumptions in the context of
the MMT platform. On one hand, we assume that every
traveler’s mobile Internet device is aware of its location
and every transport vehicle (public and private) is tracked
continuously, outdoors and indoors. On the other hand, the
platform is able to work with both pre-trip reservations as
well as to fulfil its primary objective, to manage changes to
the itinerary in real time, incorporating any new traveler
requests as well as traffic incidents and transport service
deviations. The scenario is formalized with the use case
diagram of Figure 1.

The main challenge with this scenario and these as-
sumptions is twofold:

• From a technological perspective, to find the right
architectures and system functionalities to take full
advantage of the future Internet technologies, while
respecting travelers’ preferences and data privacy
needs;

• From an algorithmic perspective, to find the right
procedures and balancing mechanisms to keep each
traveler on what is for him the optimum and
preferred itinerary while avoiding adding to traffic
congestion and overcrowding on public transport.

B. Public interface

Figure 2 presents a view of the multimodal travel
platform from an external point of view. It specifies the
requirements for a specific region to set an Instant Mo-
bility service and the different exchanges that should take



Fig. 1. Scenario [14]

Fig. 2. Multimodal travel platform public interface

place with the platform. The platform interacts with three
types of actors: the public transport operators, the road
transport operators and the travelers.

Each public transport operator has to provide the
platform a description of their network and theoretical
timetables. As depicted in the figure, we do not require
the public transport operators to have a common database
that integrate all the public transport means and net-
works. Each transport mode operator might have its own
database, and the platform has to integrate them and man-
age them simultaneously. Each public transport operator
has to provide three types of data:

• The description of the transport offer

• The position, the advance/delay of all its fleet

Fig. 3. The MMT platform model

• The events that cause transport services disrup-
tions

As for public transport operators, road transport oper-
ators have to provide the MMT platform with a descrip-
tion of their network, together with all static information
related to it. They also have to provide three types of data:

• The description of the road network

• The speeds, densities, occupancy rates or status

• The events which impacts the transport offer

All these exchanged data have to conform to the latest
European standards.

The travelers interact with the platform using standard
communication protocols. Each traveler provides the sys-
tem with his profile, which includes detailed information
regarding his properties and preferences. Once a plan is
received from the platform, the mobile device of the user
dynamically sends his current position to the platform. If
the difference between the actual position of the traveler
and the planned position (i.e. the expected position fol-
lowing the plan that was proposed to the traveler) is big
enough, following the traveler’s preferences, the traveler
receives a new plan taking into account his new context.

C. Model

We define a high-level representation of MMT from
a functional point of view. It comprises four modules
designed as independent and loosely coupled components
(cf. Figure 5):

• The communication module is responsible for the
interaction of MMT with the outside world (road
transport operators, public transport operators,
and travelers, cf. Figure 4);

• The planning module is responsible for planning
and re-planning of travelers’ itineraries (see Fig-
ure 5);



Fig. 4. The communication model

Fig. 5. The planning model

• The forecast module maintains the best possible
vision of the future status of the networks. The
planning module bases its calculation on the out-
come of this module;

• Finally, the monitoring module monitors the exe-
cution of the travelers’ plans.

The mobile device of the traveler could store informa-
tion that would speed-up the calculation and/or improve
the quality of the solutions provided to him. For instance,
it could store information about users’ travel habits. This
would save a lot of users’ time by immediately making
suggestions and recommendations to him.

In order to function properly, the MMT platform has
to interact with the outside world (cf. the public interface
described earlier) via its communication module described
earlier as well. Since it is very difficult to test this scenario
under real conditions, with notably a significant number

Fig. 6. Workflow of the simulation

of multimodal travelers equipped with smartphones and
an Instant Mobility app, we design and implement the
SM4T simulator. Its purpose is to completely replace the
environment of the platform and provide it with all the
needed data: static and dynamic, concerning the transport
operators and the travelers all along their journey.

IV. The Simulator

The SM4T simulator is implemented on top of the
Repast Simphony multiagent platform [13]. Its purpose is
to represent travelers (drivers and passengers) and trans-
port means (public transport vehicles and private cars) in
a micro-level and to simulate their dynamic movements
and their interaction with the MMT platform (tracking,
planning requests, plans update, etc.). To this end, it
needs input data that are similar to those needed by the
platform, and some additional parameters.

The simulator can be used in isolation from the plat-
form, in which case the exchanges with the platform are
turned off. To this end, some functionalities of the platform
are cloned and integrated to the simulator.

A. Data and Parameters

The workflow of Figure 6 details one simulation exe-
cution and structures the remainder of the presentation.
The simulation starts with the loading of the parameters
(simulation duration, number of agents of each type, the
default speeds of each agent type, etc.). Then, the main
context program creates the logical graphs (described in
section IV-C) and launches the scheduler. The scheduler
is responsible of the synchronization of execution of the
agents per tick of simulated time. Repast comes with a
discrete event scheduler. The default scheduler iterates
over the agents and executes their step method, describing
the action they intend to execute during a tick of simulated



time. We have replaced this scheduler by a new one that
instead launches the active agents in parallel over all the
available CPUs. When launched, each agent executes a
step method. The behavior of each agent type is described
in section IV-B. Finally, when the simulation duration is
reached, the results are reported and the simulation ends.
All along the simulation, the agents interact with the MMT
platform described in the previous section and provide it
with their profiles, preferences, service requests and real-
time positions.

1) Data: The input data (xml files) of the simulator
are:

• the road network,

• the public transport network,

• the transfer mapping,

• the timetables of the public transport vehicles,

• the pedestrian network,

• the travel patterns,

• the travelers profiles.

The road network is a description of the roads, cross-
roads and driving directions. Each road has, among other
information, a corresponding minimum and maximum
speeds. It also has a mapping between traffic flows (vehi-
cles/hour), the traffic density and speeds. A public trans-
port network is composed of transport lines, each of them
composed of a set of itineraries. An itinerary is composed of
a sequence of edges. Each edge has a tracing in the form of
a sequence of pairs 〈longitude, latitude〉, and is composed of
an origin node and a destination node. Finally, every node
is defined by its name and coordinates. The transfer map-
ping is a table informing about the stops of the network for
which a transfer by foot is possible and the road transport
nodes that are reachable from the stops. The timetables
of the vehicles are composed of a set of missions. Each
mission corresponds to a specific itinerary3 and describes
the path of a vehicle and the corresponding visit times.
Each timetable is then a sequence of pairs 〈stop, time〉. The
pedestrian network is a subset of the road network in which
pedestrians can move, but which is undirected (pedestrians
don’t have to obey to the one-way limitations). A travel
pattern clusters the considered geographic region in zones
and describes the number of persons asking to leave or to
join each region. The travelers profiles define the properties
and preferences of the travelers. Most importantly for the
simulator, they define which drivers and which passenger
are interested by the ridesharing service. The preferences
of the traveler also define the accepted time gap between
their computed itinerary and their real situation, before
asking for a new up-to-date itinerary.

2) Parameters:

3This correspondence mission-itinerary has to be kept in mind as
we will be referring to it in section IV-C.

a) Simulation duration: Two values define the du-
ration of a simulation run. The first is an interval defining
the first and last date that are simulated (noted τ− and
τ+ respectively). In the absence of these parameters, we
use respectively the values associated to the maximum
date and minimum date in the timetables of the public
transport vehicles. The second value that has to be defined
is the number of discrete ticks of time that the simulation
will execute before terminating (noted δ henceforth). At
each tick, all the agents are activated for a particular action
defined by their behavior.

b) Agents speeds: The speeds of the agents are
defined in three ways:

• Public transport vehicles: based on the input data,
they are inferred from the 〈stop, time〉 pairs.

• Private cars: based on the maps data, their speeds
are taken from the mapping density/speed of the
road they are currently traversing.

• Default: the simulator user defines speeds for
pedestrian, cars and public transport vehicles as
a parameter. The user-defined mean car speed is
used if the speed data is missing from the current
road of the car. The user-defined public transport
speed is used if two successor pairs 〈stop, time〉 give
an inconsistent speed due to errors in the data4.

c) Units transformation: All the data that are ex-
pressed in function of time (e.g. the visit times of the
public transport vehicles) have to be expressed in terms
of simulation ticks. However, since the original time data
are expressed in terms of date, they have to be transformed
as follows. Let t the original time, t ′ is the new time (in
simulation tick), computed this way:

t ′ =
t− τ−

γ
×δ ,with γ = τ

+− τ
−

In addition, all the speeds are originally defined in
terms of Km/h. They have to be transformed into me-
ters/tick as follows (σmode is the speed of the transport
mode, and σmodeKmH is its original speed expressed in
Km/h).

σmode =
σmodeKmH × γ

3.6×δ

Let us take the private car mode as an example. γ

δ

gives the number of seconds elapsed in a simulation tick
of time. Thus, σcar = σcarKmH×γ

3.6×δ
gives the number of meters

that the car can travel in a tick of simulation time. The
same principle applies for public transport vehicles and
pedestrians.

4E.g. infinite speed due to two identical visit times of two successive
stops.



B. Multiagent System

1) Planner Agents: The planner agents have the re-
sponsibility of computing the best road itinerary for the car
agents and the best multimodal itinerary for the traveler
agents. A planner agent is created when an agent request
is submitted to the system, and leaves the system right
after. Planner agents interact with the platform on behalf
of the travelers and private cars.

The planning module of the MMT platform bases its
computation on the latest status of the networks. The
graph representation and the paths calculations are de-
scribed in section IV-C. A road plan is composed of a
sequence of edges together with their corresponding visit
times. A multimodal itinerary is composed of a sequence of
pairs 〈idvehicle, itinerary〉, with idvehicle the identifier of the
vehicle to take and the corresponding part of the itinerary.
This capability is cloned in the simulator, in case SM4T
needs to be used independently from the platform.

2) Agents Movements: Each active agent has a list
of coordinates that he has to follow, resulting from the
itinerary that he received from a planner agent. Agents
are allowed to move for a certain distance at each tick
equal to σcar, σPT vehicle or σpassenger depending on the type
of agent. At each tick, the agent iteratively checks if
he can move from his current coordinate to the next in
his list. If not, he calculates the intermediate coordinate
that corresponds with the remaining distance that he is
allowed to travel. In the next tick, the agent can travel
the remaining distance to the next coordinate. When the
MMT platform notifications are on, the agents send their
positions to the platform at each time tick.

3) Car Agents: When created, a car agent has an origin
and a destination. If travel patterns exist for the considered
network (cf. section IV-A), the origin and destination
of each car agent are chosen such as the origins and
destinations of all agents are proportional to the pattern. If
not, the origin and destination of the car agent are chosen
randomly. The agent then asks the planner for the best
itinerary between his origin and his destination. If the
driver profile states that the corresponding car agent is
interested in ridesharing, the car agent registers himself
in the nodes of his itinerary (cf. section IV-C for the use
of these registrations). If there are passengers onboard,
sharing their ride with the driver, they are moved to
the same coordinates at the same time by the car agent.
That means that, when they are onboard a a car, traveler
agents delegate the control of their movements to the car
agent. The same principle applies for the public transport
vehicles. At each simulation tick, the car agent checks if he
has reached his destination. If so, he leaves the simulation.

4) Public Transport Vehicle Agents: The public trans-
port vehicle agents don’t choose their origin and destina-
tion and obey to predefined timetables. Each vehicle agent
when created, infers his itinerary from his timetable. While
the vehicle agent has not reached his destination, he travels
at each tick the allowed distance, following his current
speed. When the vehicle reaches a stop, he looks in his
onboard travelers who has to leave at this stop. Then he
looks in the waiting travelers at the stop who has to take

him.

5) Traveler Agents: As for car agents, the origin and
destination of the traveler agent are either inferred from
travel patterns if they exist, or are chosen randomly. When
they are not walking, traveler agents do not travel on
their own, but share rides with other drivers and/or take
public transport vehicles, which are responsible of their
movements. The traveler agent alternates between walking
and waiting for a vehicle (car or public transport).

6) Itinerary Monitoring: Each traveler agent and each
car agent have their their itinerary monitored. The moni-
toring purpose is to ask for a new itinerary in two cases:

1) the real position of the agent is different from the
planned one with a certain gap ∆a (defined in the
preferences of the agent);

2) there is an event on the transport network that
impacts the traveler or the car planned itinerary.

The first case is handled by a behavior of the agents,
since both the position of the agent and his plan are part
of his knowledge.

The second case however needs an interaction with
the MMT platform. Indeed, the platform monitors the
itineraries of the travelers (cf. Figure 5). To be aware of the
only events that concern the agent, the monitoring module
of MMT subscribes the traveler to the only edges of the
transport network that form his itinerary. When the travel
time of an edge changes, the new travel time is broadcasted
to the subscribing travelers. The planning process is then
launched with the new travel times associated with the net-
work. This feature is cloned and deported to the simulator
for the standalone use.

C. Multimodal Itinerary Planning

The planning module of MMT is responsible for com-
puting the itineraries for cars and passengers. To this
end, it executes the A-Star algorithm [5] on the road and
multimodal networks. The value of h - the heuristic -
associated to each vertex v for a specific destination vd is
equal to the geodesic distance between v and vd divided by
the maximum speed of the vehicles in the system. Recall
that for a heuristic to be valid in A-Star, it doesn’t have
to be overestimated, which is verified for the values that
we have chosen. However, for passengers, the computed
itinerary could be the shortest in terms of theoretical
travel time, but would result in too many transfers if
the computed path contains too many different itineraries.
Solving this problem is the purpose of the next subsection.

1) Public Transport Itinerary Planning: In order to
avoid having passengers’ shortest paths that pass by too
many itineraries and thus result in too many transfers, we
modify the public transport graph as follows (cf. Figure 7).
Let 〈s1,s2〉 an edge in the public transport graph. Let it1
and it2 two itineraries passing by this edge. We create four
new vertices s′1, s′2 that we connect with the edge that
belongs to it1 and s1” and s2” that we connect with the edge
that belongs to it2. We also create four new edges 〈s′1,s1”〉,
〈s1”,s′1〉, 〈s′2,s2”〉 and 〈s2”,s′2〉, that we note pedestrian
edges and that are heavily penalized. When we run a



Fig. 7. Multimodal Network Transformation

shortest path algorithm on this new graph, the itineraries
that are on the same vehicle/itinerary are encouraged and
a transfer is only proposed when it is either impossible or
really expensive to stay on the same vehicle.

The transfer map is modified so that the stops or the
crossroads that are reachable from s1 (sA in the figure) by
foot become reachable from s′1 and s1” (the read dotted
circle in the figure). After applying the A-Star shortest
path algorithm on the resulting itinerary, the planning
module interrogates the stops of the best found itinerary
to infer the sequence of vehicles that the traveler agent
will have to take and sends back the result to the traveler
agent.

2) Ridesharing: We consider a ridesharing service that
is designed as a complementary service to public transport.
We believe that this increases the chances for ridesharing
to be a successful service. We consider that a passenger
would hardly accept to take more than one private car
in a single itinerary. Based on these assumptions, if the
passenger preferences indicate that he would be interested
in ridesharing, the planning module of MMT will look for
these types of itineraries, following this order of priority:

1) Find a ridesharing itinerary with a single vehicle
from the origin to the destination

2) Find a ridesharing itinerary from the origin fol-
lowed by a public transport itinerary, or a pub-
lic transport itinerary followed by a ridesharing
itinerary to the destination

3) Find a public transport itinerary

Let Co and Cd the cars that are registered in node o and
node d (resp. the closest node to the origin of the traveler
and the closest node to the destination of the traveler). To
see if there is a ridesharing itinerary with a single vehicle
from the origin to the destination, we calculate C =Co∩Cd .
If C 6= /0, the car c∈C that respects the time constraints of
the traveler and that arrive the soonest to d is chosen and
his itinerary sent to the traveler agent. If no such vehicle is

Fig. 8. Simulation Execution

found, i.e. no car can transport the traveler from his origin
to his destination directly, we look for itineraries which
start or finish with a public transport itinerary. To this
end, let itt = v1, . . . ,vn the itinerary of the traveler agent.
The planning module computes iteratively the intersection
of the vehicles registered in the successive nodes starting
from v1 looking for the vehicle that takes the traveler
the furthest while respecting his time constraints. The
same process is repeated starting from vn and backwards
looking for the vehicle that can transport the traveler to
his destination. If such vehicle is found, the remainder of
the itinerary is computed on the public transport network
as explained in the previous paragraph. Finally, if none
of these calculations succeeds, the shortest path in public
transport is calculated. Again, this capacity is also present
in the simulator for a standalone use.

V. Experiments and results

We demonstrate the use of the platform for the city
of Toulouse, France (cf. Figure 8), for which we have
detailed data, including urban travel patterns [16]. We
have considered the main roads of the transport network of
Toulouse with about 18,000 roads. We also have considered
the public transport network of Toulouse, with 80 lines,
359 itineraries and 3,887 arcs. In our current simulations,
our multiagent system is made of 118,270 agents: 28,720
buses5, 30,000 cars, 30,000 drivers and 30,000 passengers.
Travel times are updated with real data from the ClaireSiti
platform [11].

Since the transport network parameters feed our sim-
ulator, the positions of our agents are compliant with the
real life situation. Thanks to the simulator, the platform
has been used for a demonstration of the Instant Mobility
project in the ITS World Congress 2012. Together, they

5In our simulations, we create one bus per mission.



have provided a visual tool allowing for the follow-up of
ongoing individual trips. The demonstration assesses the
impact of the platform use on the multimodal traffic qual-
ity, notably under unusual traffic conditions (breakdowns,
accident, etc.). The demonstration also validates the effect
of the platform on the actual use of ride-sharing service.
By making it easier for travelers and car drivers to meet
and share rides, the demonstration predicts that users
would have more incentives to actually use this service.
Itineraries including ridesharing are well integrated with
the multimodal itineraries and up to 20% of the travelers
actually use the ridesharing service. Furthermore, with
the capacity of the simulator to inform travelers about
disturbances and to provide alternatives, the preliminary
results shows an improvement of 15% in travel time for
informed travelers as compared to uninformed ones.

VI. Conclusion and Perspectives

In this paper, we have described the main building
blocks of a multimodal platform and an agent-based sim-
ulator for multimodal travelers, which are easily repro-
ducible in other transport applications pursuing similar
objectives. We have presented the main functionalities
together with the data and parameters necessary for both
applications to work properly, with a focus on the simula-
tor.

SM4T now simulates individual spatiotemporal posi-
tions that are compatible with the real situation. It is then
possible to integrate transport applications that use these
positions to provide an advanced service. Indeed, even if
the primary objective of SM4T was the testing of the MMT
platform, it uses go far beyond it. Indeed, SM4T now
enables for the rapid prototyping and execution of sim-
ulations for several kinds of new online applications that
need to track individual travelers such as route guidance,
urban parking assistance, user-submitted travel times and
route details, community-based driver assistance, etc.

In the near future, we plan to develop scenarios with
hundreds of thousands of passengers and drivers to verify
that our implementation is actually scalable. The distri-
bution of the simulator on the cloud is also currently
conducted. Our second ongoing research is a consequence
of the success of the first one: when we simulate realistic
number of agents in the transport network (say, millions
of travelers), the problem of equilibrium arises. Indeed, if
we send too many cars or travelers to the same itineraries,
we risk to create congestions as a direct consequence of
our guidance service. To avoid this drawback, we have to
assign travelers and cars to itineraries while respecting
their distribution over competitive paths and not send
them all to the same roads or vehicles.
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