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Research Problem Description and Context

Walking is a key non-motorized mode of travel and a vital component of most trips. Many research programs aim to reduce traffic emissions by promoting less polluting forms of transportation such as walking and cycling. Developing a better understanding of pedestrian movement is vital for improving the design methods of non-motorized and sustainable modes of travel. Pedestrians also sustain the highest share of fatal road collisions among non-motorized modes of travel. Non-motorized modes of travel are receiving more emphasis in transportation engineering as issues of urban sustainability and energy supply are coming to the fore of the public and policy makers. However these modes of travel, and walking in particular, have traditionally received research and practice focus secondary to motorized modes. 

Simulation models have been used for a long time to simulate the behaviour of road users within a predefined road network and are used to predict the likely impact of changes in traffic patterns resulting from changes to traffic flow or from changes to the physical environment. Applications of pedestrian simulation include modeling pedestrians facilities and evaluating their level of service, as well as the safety of pedestrians (road safety and emergency situations). 

In the research literature, various models for pedestrians have been developed ( Helbing 1995, Still 2000, Kerridge 2001, Daamen 2004, Teknomo 2006, Antonini 2006), and a few commercial software offerings are available (Crowd Dynamics, VISSIM (PTV 2004), SIMWALK). Yet there is no widely-recognized model for walking behaviour that emerged from validation and cross-comparison studies. In fact, model validation is seldom done at a level comparable to motorized traffic. Only recently has validation been conducted at microscopic level based on limited video sequence of pedestrian movement (Robin 2009). Cross-comparison of developed simulation models is challenging due to the lack of freely available software implementations of the models and platforms. This research aims at addressing this issue by developing such a platform under an open source license. 

Objective 

The objective of this project is to develop a tool that enables the comparative evaluation of microsimulation models of pedestrian movements in an urban context. To achieve this objective, this project proposes to develop a simulation platform that can run various movement models of autonomous virtual entities, in particular pedestrians. 

One of the first criteria for the use of the platform is to be available under an open source license, as defined by the Open Source Initiative (OSI), that would offer the following advantages (taken from (Sonnenburg 2007)): 

1. reproducibility of scientific results and fair comparison of algorithms;

2. uncovering problems;

3. building on existing resources (rather than re-implementing them);

4. access to scientific tools without cease;

5. combination of advances;

6. faster adoption of methods in different disciplines and in industry; and

7. collaborative emergence of standards.

These advantages would make such a platform all the more attractive for the research community, in industry and the academic world. The following benefits are of particular interest to the project: 

· the unified definition of standards for input (environment and model description) and output data for pedestrian simulations

· the potential sharing of datasets

· the initiation of discussions about evaluation methods of pedestrian models leading to the development of common indicators for this purpose 

· the comparison and benchmark of pedestrian behavior models

· more insights into the process of model development and validation

It is noteworthy that the objective of the project is to develop a platform to evaluate pedestrian models, but not the simulation models to be evaluated. The latter will be contributed by the research community. 

Previous Work

To our knowledge, there is no existing platform that allows the comparison of different pedestrian movement models. There have been significant efforts in trafic modelling and simulation with the Next Generation Simulation (NGSIM) program that enables the comparison of various models by providing common datasets, and proposes behavioural algorithms for traffic simulation. Although the video analysis tool NGVIDEO used to extract the data is publicly available under an open source license, NGSIM does not provide a software platform to compare behavioural algorithms. 

There is no existing pedestrian simulation software developed explicitly for the objective of comparing different models. There exists one open source traffic simulation program, called SUMO, but it deals only with motorized traffic. In a related domain, there are many software projects for the control and simulation of robots, the best known being probably Player/Stage, which has an open source license (Stage is the 2D simulation platform, Gazebo is a 3D simulation platform, more experimental, including a physical engine). There is also proprietary software such as Microsoft Robotic Studio. 

There are many open source platform for the simulation of multi-agent systems, e.g. OpenSteer, Repast , Swarm, Mason and Breve. Repast seems to have been used for some type of urban and pedestrian simulations (Castle 2006).

The issue with proprietary software, such as the various products developed by the company Crowd Dynamics, is that they are basically “ black boxes ” for the users, which does not allow easily, if at all, to “ plug ” different pedestrian models for comparison. It is difficult to find up to date independent reviews and scientific litterature about such products. 

Therefore, having such a tool would be very innovative, by its design as well as its development process. In addition, it would be very convenient to validate pedestrian models that will be developed for other existing projects (e.g. SICAP a French research project supported by the Road Safety Foundation). 

Proposed Work Plan

1. Review of existing multi-agent platforms and their suitability to the research objective, the simulation of pedestrian behavior and flexibility to implement various models.

2. Specification of the project objectives, of the needs for the implementation of the main pedestrian models, in particular the required level of detail, the description of the environment, the genericity and flexibility, for example with respect to the possibility to add other agents for other modes.

3. Choice of platform

4. Implementation of the platform, the environment and pedestrian models.

5. Dissemination of the results to the Multi-Agent Systems and Transportation communities. 

Estimate of Funding and Research Period

Funding is necessary to hire researchers and software engineer(s) that can develop the software with a degree of quality suitable for the long term objectives of the project. The research period is estimated to 24 months. 
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