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Problem Statement

Current mass transit systems use static schedules that are

Impossible to keep due to unpredictability of traffic patterns in
shared right of ways.

TU-PIS Design Goals:

Provide reliable real-time geospatial location of mass transit
vehicles and route planning information

Assist riders in planning their transportation needs based on
dynamic information as a result of unpredictable

contingencies: e.g. accidents, bad weather, construction,
congestion, etc.

Increased trust of passengers in Tren Urbano as a reliable
transportation option

Decrease dependency on printed static route information
Decrease dependency on automobiles

Decrease environmental pollution

Increase quality of life



TU-PIS System Architecture

The flow and conversion of data between the PIS client
and the database server



Client Side: Graphical User Interface

Developed on the Macromedia Flash interactive movie authoring
environment

Supports multiple platforms including wireless portable devices



Client Side: Summary of Functionality

Real-time information
Train and bus position
Vehicle Routes
Points of Interest
Emergency Info

Zooming and Panning Capabillities
Best route estimation and display



TU-PIS System Architecture

The flow and conversion of data between the PIS client
and the database server



TU-PIS Information Transfer Problem

How to transmit real-time information under
the following constraints:

Simultaneous access by large number of
clients

Simultaneous access from clients In
geographically dispersed locations




Approach 1. Unicast Pull Model

Pull Model

Is the most common and simple approach to
support web services

Clients request data from server
Server sends data to each Client individually
Load on Server proportional to # of clients

Pull Model Examples:
PHP (Hypertext Preprocessor) Scripts
Speed and Simplicity
Java Servlets
Reliability and Robustness



Approach 2: Multicast Push Model

Push Model
Server sends data through a Multicast socket.

Clients connect to the Multicast socket and retrieve the
data.

Only one process running on Server, but data reaches
all Clients.

Load server independent of # of clients
Problems:

No support for Multicast sockets on Flash

Temporary Solution: Simulate multicasting using a
helper Client-side Java application



Multicast Temporary Solution




Project Status

Current efforts focus on the design and
development of the following components:

Automatic & interactive optimal route estimator
Vehicle movement simulator

Vehicle location relational database schema
Web gateway for relational database



Any Questions?




