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1.0 Project Description

ParkQuest is a system designed to help cut down on the amount of time searching for a parking spot and to also help people find the spot that is right for them. Users will be able to access a real time database of available parking spaces through their web accessible phones. They will select the name of the street they’re on, and ParkQuest will return a real time list of available spots. Users will initially have to login to ParkQuest and create an account with such information as daily routes and parking permits.


2.0 System Model Diagram
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3.0 System Model Description

3.1 Webcams

2-4 web cameras will be used to get the beta system off the ground. These will be placed in Brown parking areas. Possible locations include:


1. Power Street Parking Garage


2. Thayer by the CIT


3. Waterman by the greenhouse


4. Prospect Street near Machado house

Preferably there will be at least two locations well separated from each other. This will allow the systems nearest spot approximation to be tested fully.

3.2 Image Processor
Like the web cameras, the Image Processor will be running constantly. The web cameras will need to be wireless and feed to the Image Processor. The job of the Image Processor will be to maintain a list of cameras and use cutting edge algorithmic techniques to decipher available parking spots. The Image Processor will tell when the state of a spot has changed and then update the Database. This will happen continuously and in real time. This can be done with C++ and the appropriate hardware interfacing.

3.3 Database
The Database will be the central repository of all the information. It will contain a list of users which includes storing information such as daily routes and parking permits. It will also contain a list of parking spots and their relevant information such as location, if it is free or not, permits required to park there, and if a car is parked there, how it has been. This can be done with C++ and the appropriate database language like SQL.

3.4 Spot Locator
The Spot Locator will be the interface between the web front end and the database. Using the user’s queries, the spot locator will ask for information from the database and return it to the user through the query feedback system. The Spot Locator will take into account things such as the users location and parking permits to provide a list of available spaces, sorted in order of nearest to furthest away. This can be done with C++.
3.5 Main Homepage

The Main Homepage will be a webpage where users first login to the system. Here is where various documentation about ParkQuest is provided. Once a user has registered and logged on to the system, the Main Homepage takes care of adding the user and the user’s information to the Database. The Main Homepage will provide then signal that the user has successfully been registered. This can be done in HTML and an appropriate scripting language such as PHP.

3.6 User Homepage
Once a user’s account has been created, they can then logon to ParkQuest through the Main Homepage. This will bring them to the User Homepage. Here is displayed a list of information about their account. The user will be able to view and update this information. If any information is updated, the User Homepage will communicate with the Database to update the user’s information. This can also be done in HTML and PHP.

3.7 Query System

When a user is in his or her car, they will logon to their homepage as normal. From here they can access the Query System. This will be a page designed to allow the user to either select from one of their daily routes or enter a new location. The Query System will communicate with the Database through the Spot Locator and find a list of spots for the user. This can also be done in HTML and PHP.

3.8 Query Feedback

Once the user has submitted his or her information through the Query System, then the Query Feedback will provide the user with the requested information. This will be a list of available spots by street name and location. The locations will be the nearby building addresses. The Query Feedback will basically present the information that the Spot Locator gathers in a user friendly format. This can also be done in HTML and PHP.

3.9 Administrative Front End

The Administrative Front End will be a GUI to allow an administrator to view and update information about the Database and Image Processor. The administrator will need to be able to monitor users in the Database, changing or deleting accounts if necessary. The administrator will also be able to add information about spots, such as if a new road is created, or a spot is designated with new access restrictions. The administrator will also have access to the Image Processor so that new cameras can be added and old cameras can be removed. The administrator will be able to add information about these cameras to assist in the image processing (such as location, number of max spots available, etc). This can also be done in HTML and PHP since one, it is already being used a lot, and two, this will allow the administrator access to the  system from anywhere through the internet.

4.0 User Interface and Descriptions

4.1 Main Homepage
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4.2 User Homepage
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4.3 Query System Page

[image: image4.png]73 Michael Joshua Black's Home Page - Microsoft Internet Explorer, BEEX

Route Query

Enter current location:

OR

Enter desirable destination:




4.4 Query Feedback Page
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4.5 Admin Page
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5.0 Written Description

5.1 Main Homepage
Used to greet users and register new ones. Also gives link for returning members to login.

5.2 User Homepage
Presents users with information about their accounts. Allows users to begin query for predefined routes or enter new route.

5.3 Query Page
Allows users to begin new search based on destination or current location.

5.4 Feedback Page
Presents users with processed information, returning addresses based on proximity to desired location or current location.

5.5 Admin Page
Allows an administrator to update and monitor the system through the web.

6.0 Non Functional Requirements

6.1 Performance

Performance will be such that a user should be able to query the database from a web accessible phone using the touch pad or voice recognition. The user should be returned a real time list of available parking spots. The user should have to wait a maximum of 30 seconds for the query to be entered and then feedback returned. The database should be updated as close to real time as possible with spot information. The user should be able to hit refresh and get an updated list of spots within another 30 seconds.

6.2 Testing
There will have to be significant testing done on the individual parts of this assignment. The image processing group will need to test a variety of image situations to see if the image processing is stable and reliable. This will include putting things that are not cars in the spaces, testing in various light and weather conditions, testing a variety of vehicles, and testing for the few locations that we have for the beta release.

The web accessible phone system will be the system that would need the next amount of testing. We would have to test the system using a variety of web accessible phones. We would need to monitor performance and accuracy by using the system for multiple test runs.
The other parts of this assignment would undergo the typical testing for software: going through the various steps a user would take to use the system and seeing if anything breaks. We would have to get actual users in too to test the system.

6.3 Reliability
We would need to purchase reliable web cameras. We would also need to place them in a spot that is accessible to a power source if need be and a spot that is free of possible vandalism. Professor Centintemel has expressed interest in providing wireless web cameras if this project is gone forth with.

We would need a reliable machine to act as server for the web, image, and database components, all of which need to be running constantly.
As far as reliability of finding an accurate and good parking spot, this is something that would fall under testing.

6.4 Ease of use
The web interface is the area that would need to be checked most for ease of use purposes. Ideally, the user would be able to login to the system on the way out the door or at a stop light – somewhere where they aren’t in full motion. Once logged in, they should be able to press one button to begin a query. The feedback needs to be returned in a very easy to read list, beginning with closest to furthest available spots. Ideally, the system would update on its own, or when requested by the user. Optionally, we could use voice deciphering technology to allow the user to simply speak the name of their predefined route or new route and query the database that way.

The web interface can be designed much more easily for simplicity. This would simply be a matter of making sure the GUI is easy to follow and intuitive to use.

6.5 Portability
Portability isn’t much of an issue with the computer based web end of things. We just need to make sure that the web end is accessible on most browsers.

The problem comes in making sure that the system runs on a variety of web based phone technology. This would require sufficient testing.

6.6 Documentation
Significant documentation would need to be made for the administrator and tech support people. The administrator would need instructions on maintenance and upkeep of the database. The tech support people would need documentation on the infrastructure of the system, so if something breaks or needs to be updated, it can be done with ease.

6.7 Dependencies
This project unfortunately has huge dependencies on other systems. These dependencies include:


1. Reliable wireless web cameras


2. Web accessible phone technology


3. Image processing techniques

As for wireless web cameras, Professor Centintemel has expressed interest in helping supply sufficient technology to meet the demands of our beta version.

Web accessible phone technology will need to be tested sufficiently and the web pages will need to be phone accessible. We may possibly need to provide a computer and phone version of each web site.

Image processing techniques are also critical for this project. I have contacted Professor Gabriel Taubin in the engineering department in regards to image processing. He said he already has a multi camera image processing system setup but it would need to be modified for use outdoors. He said that car processing would be difficult outdoors, but that he has graduate students who would be willing to help, as long as we do the eventual work.
7.0 Updated Requirements Doc - (the more necessary an item, the more *'s it has)

Real Time Sensors

***** Cameras will be used to monitor certain areas. Image processing techniques will be used to decipher the data. 

***** 2-4 wireless cameras will be deployed at specific mostly Brown  used streets for the purposes of developing the project for this class.

***** A central system will be used to gather and process the data received from these cameras. 

Database

**** The database will need to keep track of users and their profiles so that a user isn't allowed to take a spot for which she/he doesn't have a specific permit. The database will also therefore need to take into account if certain parking spaces have restricted access.

**** There will need to be real time information on the streets, their relative locations, and free and taken parking spots.

User Profiles

**** Users must be able to first logon and create their own profile. This would have to include parking permits they have, in order to be able to provide accurate available spots. **** It may also include car size to perhaps determine if their car would fit into the available space.

Web Accessible

***** Users must be able to access the parking lot information from a website so that they can get current parking spaces through a cell phone with web browsing capabilities. Thus they can query the parking spaces while driving, which is really the only time it'd be useful.

*** Users would ideally be able to speak their location and the name of the street they want, so voice recognition would be ideal.
*** The system should be capable of supporting at least 20 users accessing data at the same time (to simulate rush parking conditions in Providence).

Updateable and Administratable

*** The whole system must be capable of taking on new information such as new parking lots, streets, users, restricted access, etc.

*** The system must be secure and only allow the appropriate administrator to update items or tamper with controls.

Notification System

** This would keep track of how long each car has been in a certain space and send notifications to the appropriate authorities if the car has been in a space too long. This would ideally free up more spaces and save man power by allowing the former parking cop to do other things.
Security System

** If a car is broken into, this would also send warnings to the appropriate authorities. Things like fire, smoke, or broken glass might be detectable. However, this may require advanced image processing techniques beyond our capabilities.
8.0 Risky Parts


As mentioned in section 6.7, the risky parts of this project would be extensive reliance on hardware, uncertain image processing techniques, and uncertain phone web accessibility. There is also the case of privacy issues with having web cameras in public areas. There are also security issues with having the web cameras in public areas, because they could easily be vandalized or stolen.
The project is also significantly large and would be very difficult to do within a couple of months, let alone an entire semester or school year.

Therefore, overall I feel that this project is very challenging, innovative, and potentially rewarding, but the risks outweigh the potential gains, and a project that has a better chance of being finished would be more appropriate for this course.

