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Equipment needed:


-CarPC


-Internet Connection

Knowledge needed:


-Read the CarPC Hack on connecting to the internet

Optional knowledge needed:


-Read the CarPC Hack on GPS and Navigation

Introduction

Even with all of the cool nifty PC enhancements that you can put in your car, you probably still do not want to sit in traffic on a hot summer day sweating and wasting your time, gas and money.  This CarPC Hack will show you several ways to interface with traffic data so that you can hopefully avoid bad traffic and get where you need to go before you or your car overheats.  The methods covered in this article are:

· Using Existing Commercial Hardware: TrafficGauge
· Using Existing Web Sites: Traffic.com
· Rendering Your Own Traffic Data: Complete Control
In the last section I provide C# source code for an application that polls and renders Seattle, WA’s Washington State Department of Transportation (WSDOT) raw traffic data.  This source code can be found on the accompanying CD and may be freely used with no stipulations.

Using Existing Commercial Hardware: TrafficGauge

This method is the absolute easiest way to access traffic information and does not even require a CarPC.  A company called “TrafficGauge” (http://www.trafficgauge.com) makes a handheld LCD paging device that reports traffic information for the Seattle and L.A. areas:

· Seattle: http://seattle.trafficgauge.com/
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$50 device + $5/month

· Los Angeles: http://la.trafficgauge.com/
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$80 device + $7/month

· Other areas may be covered in the future:
http://www.trafficgauge.com/about_us_market_info.asp
You are required to purchase the TrafficGauge device and a monthly subscription to their paging service.  The result is a no fuss and no hassle access to real-time traffic information in your area… no CarPC required!  The obvious drawbacks of this solution are the limited coverage, the monthly service fee, and the fact that it does not take advantage of a CarPC.  If you like this solution then why did you buy this book?

Using Existing Web Sites: Traffic.com

The second easiest way to access traffic data is to use your web browser to directly view existing traffic web sites.  There are many web sites on the internet that provide free access to traffic data for cities and metropolises throughout the nation.  Some cities provide their own “home grown” traffic information, while others are linked in to centralized sites.  Many of the “home grown” sites have spent a lot of time and money on their system(s) and have no plans to join centralized sites or present their information in a standard way.  The centralized sites present traffic information in a professional and consistent manner.  One of the best centralized sites on the web is http://www.traffic.com; I will be referring to Traffic.com throughout the rest of this article.
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Information on how Traffic.com works can be found at:

· http://www.traffic.com/Mobility/faq.html
-and-

· http://www.traffic.com/Mobility/data.html
All of the traffic sites render traffic conditions as a static GIF/JPG image.  Some cities report only traffic “incident” information, while others provide complete “real-time” traffic flow information.  Incidents are useful to know, but are delayed by the time it takes for the DOT to acknowledge the incident.  Real-time traffic flow requires special hardware on the streets, and not all cities currently have this equipment.  Real-time conditions almost always include incident reports too.

You can access web based traffic information directly from your web browser without having to develop any sort of “hack”.  You will be limited to the web site’s interface and access to information.  Many of these UI factors are not conducive to a CarPC environment, thus making this the least desirable hack; it isn’t even really a hack!

A better way to view traffic data is to embed a browser in to a custom application that gives you more control over the UI.  Your custom application would provide an easy to access list of cities and will directly browse to the single web page or image needed to view that city’s traffic information.  This approach also allows you to custom tailor your application to fit in with any other existing “kiosk” applications that you may have.

Here are some of the specific URLs for the traffic data of cities across America:

· Baltimore
http://www.traffic.com/Baltimore-Traffic/Baltimore-Traffic-Reports.html
· Boston
http://www.traffic.com/Boston-Traffic/Boston-Traffic-Reports.html
· Chicago
http://www.traffic.com/Chicago-Traffic/Chicago-Traffic-Reports.html
· Dallas / Ft Worth
http://www.traffic.com/Dallas-Traffic/Dallas-Traffic-Reports.html
· Detroit
http://www.traffic.com/Detroit-Traffic/Detroit-Traffic-Reports.html
· Houston
http://www.traffic.com/Houston-Traffic/Houston-Traffic-Reports.html
· Los Angeles
http://www.traffic.com/Los-Angeles-Traffic/Los-Angeles-Traffic-Reports.html
· New York
http://www.traffic.com/New-York-Traffic/New-York-City-Traffic-Reports.html
· Orlando
http://www.traffic.com/Orlando-Traffic/Orlando-Traffic-Reports.html
· Philadelphia
http://www.traffic.com/Philadelphia-Traffic/Philadelphia-Traffic-Reports.html
· Phoenix
http://www.traffic.com/Phoenix-Traffic/Phoenix-Traffic-Reports.html
· Pittsburgh
http://www.traffic.com/Pittsburgh-Traffic/Pittsburgh-Traffic-Reports.html
· Providence
http://www.traffic.com/Providence-Traffic/Providence-Traffic-Reports.html
· Sacramento
http://www.traffic.com/Sacramento-Traffic/Sacramento-Traffic-Reports.html
· San Diego
http://www.traffic.com/San-Diego-Traffic/San-Diego-Traffic-Reports.html
· San Francisco
http://www.traffic.com/San-Francisco-Traffic/San-Francisco-Traffic-Reports.html
· St. Louis
http://www.traffic.com/St-Louis-Traffic/St-Louis-Traffic-Reports.html
· Tampa
http://www.traffic.com/Tampa-Traffic/Tampa-Traffic-Reports.html
· Washington DC
http://www.traffic.com/Washington-DC-Traffic/Washington-DC-Traffic-Reports.html
In the future you can use the main page of http://www.traffic.com to find links to other cities (they add new cities every now and then).

NOTE: Directly linking to web pages in this way can violate some sites’ “usage policy”.  More often than not, you should never directly link to a site’s sub page(s) without going through their main home page and/or getting permission.  Sites that discover you are doing this will most likely try to deny you access in some way.

An even better way to view traffic data is to extend the above application to include GPS support.  GPS enabled applications are talked about in another chapter of this book.  Your application would use your GPS coordinates to automatically browse to the traffic data in your local area.  This will allow you nearly seamless access to traffic data as you travel across the country.

Rendering Your Own Traffic Data: Complete Control

Some cities make their raw traffic data information available on FTP or HTTP sites.  You can download this information and use it to render your own custom traffic maps.  This solution is not for the faint of heart:

· Most cities do not provide public/free access to their traffic data.
Thus, this solution does not port very well from city to city.

· It is much easier to use a city’s official traffic bitmaps.

· It can be very difficult to provide traffic information that is identical to the city’s official traffic maps.

· It can be very difficult to present this information with a look consistent to the existing professional sites.

Still, if you want ultimate control over the presentation of a city’s traffic information then this method is for you.  You could provide detailed information for your home city, and then use the existing sites’ generic information for when you travel out of town.

One city that provides free public access to their raw traffic data is Seattle, WA; I will be using Seattle’s Washington State Department of Transportation (WSDOT) system as an example throughout this article.

WSDOT provides both FTP and HTTP access to Seattle’s raw traffic data.  Seattle also provides an excellent web page that renders their traffic data and makes a lot of other useful information available.  The link to this site is:

· http://www.wsdot.wa.gov/traffic/seattle/
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Note that on this web page you can…

· …click on any traffic still/video camera at any major intersection and see a live image of the actual traffic conditions.
Some cameras even provide a small 5 second AVI video of the traffic flow.

· …click on some suburbs of Seattle and view details of city street traffic conditions.

It is all very well organized and accessible to the average user.  I have not found another home grown metro traffic site that provides this much detail.

Information on how the Seattle system works can be found at the following URLs:

· http://www.wsdot.wa.gov/traffic/seattle/questions/
· http://www.wsdot.wa.gov/pugetsoundtraffic/palmflow/SeaTrafficHistory.htm
· http://www.wsdot.wa.gov/pugetsoundtraffic/webflow/datafile.htm
· http://www.wsdot.wa.gov/Traffic/seattle/expansion/
Using Seattle’s Raw Data

Like most “home grown” systems, Seattle’s raw traffic data is in a proprietary format, albeit a simple format.  These files can be accessed via either of the following URLs:

· http://images.wsdot.wa.gov/nwflow/wireless/
-or-

· ftp://webflow.wsdot.wa.gov/
Both of these URLs contain the following identical data files:

· WEBFLOW.DAT:
The “occupancy” information for a certain set of loop detector stations.
This file is an older data file that is about 6 KB in size.

· WIRELESSXXX.DAT:
The “occupancy” information for a slightly different set of loop detector stations.
”XXX” is a version number that the WSDOT increments from time to time.
This file is a newer compressed data file that is about 200 bytes in size.
The basic source code to decompress this file can be found at:
http://www.wsdot.wa.gov/PugetSoundTraffic/palmflow/huffman.c
(This code will need to be modified a bit before it can be used)

· WEBFLOW.STA:
Describes each loop detector in WEBFLOW.DAT.

· WIRELESSXXX.STA:
Describes each loop detector in WIRELESSXXX.DAT.

· /WebFlowUpdates/SysVert.BMP:
A bitmap of the loop stations in WEBFLOW.DAT.

· /WebFlowUpdates/SysVert.XY:
(X,Y) polygon coordinates of the loop stations in SysVert.BMP.

· WEBFLOW.MSG:
Text file that describes relevant current information (incidents, construction, etc.).

As you can see, WIRELESSXXX.DAT is much smaller than WEBFLOW.DAT, however Seattle does not provide BMP or XYs file for WIRELESSXXX.DAT.  You will have to create your own BMP and XY files to use with WIRELESSXXX.DAT.  For simplicity’s sake the example Traffic application uses the larger WEBFLOW.DAT file and the relevant STA, BMP, and XY files.

To get the raw data all you have to do it open an anonymous FTP or HTTP connection to one of the data URLs and download the latest data file(s).

NOTE: The WSDOT requests a minimum interval of 3 minutes between data polls; I highly recommend that you honor this request.  Also, you don’t need to grab the 100 KB bitmap every time you poll the server; be smart about which files you update.  Finally, if you are downloading multiple files over FTP please try to download them all in a single logon session. 
The “Traffic” Application

The C# “Traffic” application and source code that accompanies this book is a relatively simple example of how to poll a city’s traffic data via FTP or HTTP and render the traffic data. You can find the source code at or http://www.carbotpc.com/hacks/ The source code is split in to three components:

· FtpClient.cs:
A class library developed by Dan Glass that allows access to FTP sites.
This class library is available for download from CodeProject.com: 
http://www.codeproject.com/csharp/ftplibrary.asp
· WebFlow.cs:
A class library that downloads and processes WSDOT’s WebFlow data.

· Form1.cs:
The main C# application that consumes WebFlow.cs and FtpClient.cs.

The “Traffic” application performs the following tasks:

· buttonGetBMP_Click:

· Calls TrafficInfo.GetFTPTrafficView

· FTPs the following files from the WSDOT ftp site:
/WebFlowUpdates/SysVert.BMP
WEBFLOW.STA
/WebFlowUpdates/SysVert.XY

· Updates the BMP

· buttonProcessData_Click

· Calls TrafficInfo.GetFTPTrafficData

· FTPs the following files from the WSDOT ftp site:
WEBFLOW.DAT
WEBFLOW.MSG

· Calls TrafficInfo.ProcessStationInfo

· Clears the StationInfo collection

· Processes the STA file to populate the StationInfo collection

· Processes the XY file to determine a fill polygon on the BMP

· Processes the DAT file

· Calculates the occupancy information

· Set the congestion color to:
white, green, yellow, red, or black

· Repaints the application

· Form1_Paint

· Redraws the BMP

· For each StationInfo

· Get the congestion color

· Get the points of the fill polygon

· Draw a fill poly with the congestion color

[picture of rendered map output from this program]

This sample application could be modified to integrate with Navigation and GPS software to calculate a “fastest path” to your destination.  There are many other swooby features that could be added to this sample application; your imagination is the limit!

Another recent product in this category is NavTraffic (http://www.xmradio.com/xmnavtraffic/about.jsp) from XM Radio. Navtech (http://www.navtech.com) provides real-time traffic info which is beamed down to the NAV units of certain vehicles via XM radio, such as Pioneer’s AVIC-NC2 Navigation head unit. Acura RL models also have this NavTraffic as a factory option. The nice feature of this approach is that the navigation actually calculates your route based on the current road conditions. The drawback of this is it’s cost – currently, the AVIC-NC2 costs about $2500, and he traffic data is an additional small subscription fee on top of XM radio’s normal fee.
Conclusion

The difficulty with creating your own custom and powerful traffic monitoring application is that cities throughout the nation do not [appear to] follow any sort of nationwide open traffic standard (NOTS?).  Several companies (ex: Traffic.com) have successfully created web sites that centralize access to the traffic information of multiple cities throughout the nation.  This is proof that it is possible to access and/or present nationwide traffic data in a standard way, even if there is no actual standard.  In other words, Traffic.com itself may be one giant proprietary hack!  Custom traffic monitoring applications would flourish if the information used by these sites was better understood, thus more hacking and information gathering is needed in this area.  A nationwide open traffic standard with all cities participating may never come to fruition, so the next best thing may be to directly use the web pages from the existing traffic web sites.  Please use good judgment when linking directly to these sites; we don’t want them to shut down their free access.  The moral of the story is: Hack wisely, and drive safely!

Source Code for “Traffic”:

