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Operational Concepts – What is it?
Imagine you are a limousine driver and you are waiting to pick up a particular passenger from the airport. If your passenger’s flight is delayed, then the extra wait time is lost income for you because during that time you could’ve given someone else a ride home. 
Or

Imagine your manager gave the task of picking up an important customer from the airport. You go there just to discover that his plane is one hour delayed.
If only you knew exactly what time the plane would land…
Our system will bring to the customer real-time data about any domestic commercial flight. We are only providing data that have to do with the flight itself. We are not concerned with the time it takes to go through customs, boarding time, etc.

Customer base for the product will include the following categories:

· Business people with tight schedules.
· Concerned relatives waiting for their loved ones.
· Transferring passengers.

· Rental car companies.
· Limousine drivers.
Our system will provide the following information:

1) latitude and longitude

2) altitude

3) speed

4) distance traveled

5) time traveled since departure

6) time remaining

7) distance remaining

8) Estimated time of arrival

Our product is designed to work with most Web Browsers and systems that allow Web enabled applications (PDAs, cell phones, etc).
The main benefits of our system (which are explained in detail in the next part) are

· Flexibility

· Portability

· User friendliness
· Accurate

· Accessibility

· Real time information
System Requirements – What does it do for us?

The primary focus of the following system is to provide a user with an accurate estimated time of arrival of a particular domestic flight, which the user is interested in, based on the flight data acquired in real-time by means of a GPS device installed on a plane. Knowing exactly when a given flight arrives serves as a great benefit to those whose business depends on dealing with air communications. Scheduling for such businesses heavily relies on having the latest, up-to-date information about the current status of the flight. The following system makes use of calculations based on physical characteristics acquired directly from a plane, such as: current geographic position, route waypoints, speed, as well as, heading and altitude. Unlike many of the currently existing software products available on the market, the following system doesn’t simply present the user with the data about the flight. The information gathered is used to determine the time of arrival to the highest precision possible. In order to achieve that, the system accounts for route changes as well as weather fluctuations.  The only requirement on behalf of the user is to use a browser fields to specify a particular flight so that a query can be processed by the system. However, another key feature of the product is aimed to make this process efficient and flexible to user demands. The particular flight can be specified directly by a flight id number, but alternatively the user can enter a city of destination and arrival and then select the needed flight from a list provided by the system. In addition to that, the user can customize the search by providing the title of the airline company or departure and arrival times. As a result of the request, the user is presented with a webpage, which displays the calculated estimated arrival time, as well as a satellite map with a detailed flight route of the plane. The page also provides brief description of weather conditions at both: arrival and departure locations. Browser-based nature of the application makes it accessible from any PC connected to the Internet, which in turn relieves the user from the necessity to install additional software in order to use the system. 
System and software architecture – How

The system we have in mind will have the following components: 

1. Web Front End

2. Database component

3. GPS string simulator

4. Data Processing component

Through the Web Front End we can collect different pieces of information from the user all of which will ultimately let us provide information about the desired flight. The information that the customer can provide is: Departure City or Airport, Arrival City or Airport, Airline Name, Flight Number, Date and Time Range. 

The information collected will then be used to query the database, which will contain the following tables: 

· Airports table – which will contain information about airport location and airport code.

· Airlines table – which will contain information about airline name.

· Flights table – which will contain information about airline, departure id, arrival    id, flight code/number, GPS id.

The GPS id, departure location and arrival location will then be sent to the GPS simulator component, by a script querying the database for the information. The GPS simulator will then generate a GPS string or strings. The string/strings generated will have fixed size and structure. The information in the GPS string will be dependent on the departure and arrival location, particularly the number of waypoints that will allow real time calculation of the remaining time and distance to destination is based on the distance between departure and arrival location. 

The GPS string or strings generated will then be sent in sequence to Data Processing component which will store it in a link list of arrays (as an alternative the information can be stored in a link list of waypoints), the end of the sequence will be flagged by unique identifier. Each link will then contain elements that compose the GPS signal string with each index of the array containing one element, which can be data or a qualifier for the data. The role of the waypoints is to mark the route between departure and arrival location within a certain margin of error that would account for changing in atmospheric conditions or other elements that can cause deviation from the route.

A second GPS string is then generated to provide real time plane information like speed, location, direction and altitude. This information will be stored in temporary variables since it will be updated every two minutes. The computation will use waypoints to estimate plane’s path and calculate distance from current location to arrival location and using current plane speed will estimate a time of arrival. We consider that the accuracy of our estimation will be within 
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 15 minutes based on the frequency of our readings. The time range is due to the variation in speed of the plane in flight, estimated time of arrival is calculated based on current plane speed which will not be the same when plane departs from an airport or approaches an airport or when the plane is cruising.

The result of the computation will then be sent using a script to the Web Front End component which will then update the web page providing data and a visual representation of the data on a satellite image map.

The image below provides the architecture of the system and flow of the data:
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Lifecycle plan – Who wants it? Who’ll support it?

Why is the system being developed?
The system is being developed to meet the needs of people whose business relies on dealing with flight schedules.

What will be done when?
We will develop a beta release of the project using a GPS simulator in approximately 5 weeks and a final release (again with a simulator) in approximately 8 weeks. The “real-world” release can take place as soon as we get permission from the FAA to use the actual data from the different GPS devices.
Here is a more detailed analysis of the schedule:

· A prototype of the simulator to be completed in ~ 3 weeks

·  A prototype of the data processing module in ~ 3 weeks

· Initial testing on the 4th week

· DB created and integrated with existing components by the end of the 4th week 

· Integration testing and beta release by the end of 5th week

· More testing / changes and final release by the end of 8th week

Who will do it? Where are they?
A group of eight CSE undergrads will work on the project each having the following responsibilities:
One Project Manager/Specifications writer
One Software Developer (User Interface)

One Database Developer

Two Script Developers

Two Testers

How will the job be done?
The Web front end (user interface) as well as the GPS simulator will be developed using Java. The scripts required to query the database will be created using a scripting language like Perl. The database will be created using the SQL server 2000.
How much of each resource?
The following resources will be provided by the CSE department:
One Server for storing the following information: Database, Webpage, Email folders, GPS Simulator, Data Processing Component.

Software: Windows 2000 Server, SQL Server, Visual Studio.

Additionally, we will use a weather service satellite map

Feasibility Rationale – Is this really true?
Our assumptions are the following:

· The functionality of our GPS simulator will be the same as for the real simulator.
· Our system will work in the real world. This assumption is due to the fact that we are using a GPS simulator that does not take into account the possible inaccuracies of the real GPS.
· The plane will preserve its current course between two consecutive samplings of the GPS.
[image: image1.wmf]±

_1166784052.unknown

