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Appropriate AVL Technology for the Rural Transit Provider



 
Project Background/Project Objectives



 
Technology Choices



 

GPS Units 



 

Mapping Software



 
What the Customer Sees



 
Management Issues



 
Ongoing System Costs
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Project Background/Objectives

Background:


 

I-95 Corridor Coalition Demonstration Grant secured by the New 
England Transportation Institute



 

$200,000 grant + $50,000 local match

Objectives:


 

Investigate the various technologies in an AVL system to 
determine suitability for rural transit.



 

Develop low-cost AVL solutions that can be adopted by rural 
transit providers.



 

Determine costs of a fully-deployed AVL system.
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AVL Test Bed – Advance Transit Public Transit System 



 

Advance Transit Serves 6 Towns in NH/VT Advance Transit Serves 6 Towns in NH/VT 



 

Free FareFree Fare



 

14 hours daily service with 30 minute headways14 hours daily service with 30 minute headways



 

5 Routes, 2 Shuttles5 Routes, 2 Shuttles



 

~800,000 annual boardings~800,000 annual boardings



 

Small administrative staffSmall administrative staff
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AVL = Automated Vehicle Location…How It Works 



 

GPS Unit Obtains Position Every Second



 

Position, Speed, Timestamp Transmitted 
Every 20 Seconds



 

Uses iDen Network (G2)



 

Server Receives and Processes for 
Customer Use



 

Online Mapping



 

Dynamic Message Signs



 

Arrival Time Estimates



 

Other



Inside Advance Transit’s AVL System -- Mapping
Mapping Solution-Google Maps

— Free for public transit applications.
— Easy-to-use Applications Programming Interface.
— Includes tools to simplify route segmentation, draw shortest paths, and 

associate bus stops to route segments.
— All Route Topology Can Be Inserted into a Google Transit Feed
— Very familiar tool to the public.
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How the Transit Customer Gets Real-Time Information



 

AT Website


 

Via a phone-in system Interactive Voice Response


 

Dynamic Message Signs Purchased with Matching Funds
—Time
—Schedule Information
—Bus Arrival Times
—3 Locations
—What It Took
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 Management Issues
—The Schedule Manifest
Assigning GPS Units to Buses
Assigning Buses to Routes
Update Service Changes
Special Messages

—Managing Hardware (GPS Units)
—Assigning a Manager
—New Staffing & IT Requirements

How to Manage a Real-Time Information System



Inside AT’s AVL System – Database Programming
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The Need to Integrate with Ongoing Public 
Outreach
—AT Website
—New Information at Bus Stops
—Trip Planning
—Social Media
—Smartphone App

How to Manage a Real-Time Information System



Changes to the Website



Demonstration – http://at.rsginc.com/realtime.aspx
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AVL System Cost: Operations

AVL System Operating Costs
Unit Cost # Units Monthly Cost

GPS Phone Data Service $16.00 per unit per month 32 $512.00

DMS Electricity $5.00 per unit per month 3 $15.00
DMS Wireless Modem $40.00 per unit per month 3 $120.00

IVR System Annual Cost $1,000 set up fee, annual license 1 $83.33
IVR System Minutes $1,000 annual fee for 1000 minutes $83.33

Server Hosting $0 0 na

Staffing (Advance Transit) $1,000 estimated staff time per month $1,000
$1,813.67

Annual Cost
$21,764.00
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The “Real Time Information Industry”

Costs of Real-Time Information Have Decreased 
Dramatically
—GPS Devices
—Wireless Service Charges
—Electronic Mapping

Real Time Information…
—Becoming commoditized.
—With greater exposure, has come to be expected by the 
traveling public.

—Raises Real Management Issues for the Transit Operator



Inside Advance Transit’s AVL System -- GPS Selection



 

Sprint-Nextel iDen (2G)


 

Low cost, high reliability


 

Track record in other applications


 

Acceptable accuracy

Cell Based Coverage Area Trends 1940‐2010,

 

Source 2020 Venture Partners (Eslambolchi)
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Benefits of Real Time Traveler Information



 

NJT Princeton Bus Rapid Transit (BRT) - 2007



 

NJT New Brunswick BRT - 2009



 

Chicago RTA - 2009



 

TCRP H-37: Characteristics of Premium Transit Services that Affect Choice 
of Mode – 2009 (Salt Lake City and Portland, OR)

— Real Time Information Equivalent to 5 Minutes of Saved Travel Time


 

Upper Valley Smart Commute Survey Results (2009-2010)

 Count Percent

I have no opinion 965 38.4%
An electronic sign at the bus stop indicating the time of the 

next bus arrival
603 24.0%

A website to check for real‐time information about the next 
bus arrival

490 19.5%

The ability to use a cell‐phone to check or receive updates 
about the next bus arrival

398 15.9%

Other 54 2.2%
Total 2,510 100.0%

Real time information preference



2 Methods:



 

Simple Averaging Currently Implemented


 

Kalman Filter –
— more computationally-intensive
— Requires accurate completion of the 

Schedule Manifest by AT every day.

Inside AT’s AVL System – Real Time Arrival Estimation
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