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Evan Davidson
Introduction:

In today’ world business centers, universities, shopping malls etc are busting with parking lots both open and multi-level garages.  Finding an empty parking spot in this large maze like parking lots is an undertaken challenge itself. On an average a person spends 2-10 minutes looking for a parking spot in urban parking places, this in turn wastes time and gas. How people wish they would straightaway know where an empty parking spot when they enter the parking lot? 

This is where our ‘Park Sense’ senior design project comes into play. When a car enters a parking lot it will be greeted by a display at the entrance showing them where in the parking lot there is an empty space. This in itself is a huge undertaking because this idea requires for there to be a sensor in each of the parking spot so that it can detect a car entering or leaving the spot. The major part of this project is to figure out and implement what technology to use to transmit the data from the sensor to the server and its display screen at the entrance of the parking lot.  With the sheer size of the parking lot running wires to each of the sensor was an illogical approach. So now the only option remaining was to use a wireless technology and what wireless protocol to use. There are three wireless standards available today – Wi-Fi, Bluetooth, ZigBee. Our main characteristic for which wireless technology to use was durability and lost cost and low power. So ZigBee (IEEE802.15.4) wireless protocol fit our characteristics perfectly. 
With our senior design project ‘Park Sense’ we aim to reduce the time people spend finding parking spots and revolutionarize the way people look for a parking space in parking lots.

Requirements:
· Wireless communication between devices

· Sensors to determine the presence of a vehicle

· Server to collect data from sensors

· Display for user to locate parking spots

· Low power/energy efficient

· Low cost

· Light weight

· Durable (weather resistant)

· Sensor/Transmitter Module mesh networked

· Battery powered

· Computer application that interfaces with the sensors

Specifications:
· Display larger than  15 inches
· Sensor needs to detect a vehicle 2-3ft away

· Sensor needs to only cover the width of 1 parking space, to conserve power
· Transmitter needs to be able to effectively communicate 25+ ft

· Sensors/transmitter modules have a battery life of 1 year+
· Server based on windows
Block Diagram:







Group member administrative responsibility:
Afsaan Kermani :  Display , power 

Viker Lamardo :    Transmitter , receiver

Scott Moriarty :    Server

Evan Davidson :    Parking sensor

Block Status:
Display : Research
Power : Research 

Tansmitter,receiver : Research

Server : Research

Parking Sensor : Research

Budget:
Assuming sponsorship from Progress Energy for $1500.

Display - $50

Server – $50-100

6 Sensor/Transmitter Module - $30/each
Software (If necessary) – $100
Milestone:
Project overall research: September
Sensor research: October

Wireless protocol research: November (first 2 weeks)
Power and display research: November(Last 2 weeks) 
Design and implementation: December, January, February
Testing and error checking: March, APRIL 
Transmitter





Receiver





  Power


(display)





Signals





Parking      sensor








    Server








    Display





data











  Power








