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Objectives:


The goal of this project is to create a device for service animals to wear that would enable them to guide people to various locations. The device will utilize a GPS receiver to determine the location of the animal and person, and will use two vibrating motors to give directions. The device will also be equipped with safety features such an ultrasonic range finder to detect curbs, so that the user can be prevented from walking into a busy intersection. The device will support pre-programmed and user recordable routes.

Benefits:

· Allows service animals to direct people to locations
· Gives disabled people the freedom to explore on their own
· Provides greater safety to the disabled
· Faster and more reliable than other methods
Features:

· Turn by turn directions to up to five locations can be stored
· Curb detection to avoid streets
· Load directions from GPS software or record route
· Two vibrating motors for executing route instruction
Performance Requirements:

· Location accuracy within 13 meters
· Control the motors together and independently to give instructions
· Detect curbs 90% of the time where there are no crosswalk ramps
· Record routes so that they can be navigated without falling off the sidewalk
· Store up to five routes on the device
Block Diagram:
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Block Descriptions:

	Module
	Description

	Power Supply
	Responsible for providing power to all necessary elements of the proposed unit.

	GPS Receiver
	Will interface with satellites, main controller, and memory unit to input and output the user’s position.

	Main Controller
	Responsible for inputting and outputting data. It will read in data from the sensor, memory unit, and GPS receiver; which in turn will be processed so that output directional data can be sent to the two motors.

	Memory Unit
	Will store user entered routes, waypoints, and points of interest. Will also house initial coordinate information that will be sent to the GPS receiver for cold and warm receiver start-ups.

	PC
	The user will employ his/her personal computer to sync the unit so that pertinent data such as routes, waypoints, and points of interest can be added to the GPS receiver.

	Ultrasonic Curb Sensor
	The sensor will be used to detect when the user has reached a curb.

	Animal Control Collar
	Control collar will consist of motors that will be used to create vibrations in order to guide the service animal. The main controller will send the directional data into the motors.

	User Interface
	The user will be able to interact with the unit directly (so as to select destinations from memory) and with his/her personal computer to program the GPS receiver.


Test Plan:

	Module
	Requirement
	Test

	GPS unit
	Location accurate to within 60 feet.
	Choose ten locations outside; five in open areas and five close to buildings. The error in location should no more than 60 feet.

	Motor control
	Control the motors together and independently to give instructions

	Have the microcontroller run through each possible vibration command combination to demonstrate the control.

	Curb Detection
	Device must detect curb 90% of the time.
	Move the device over curb edges 20 times, and makes sure it detects the curb at least 18 times. 

	Route Recording
	Record routes so they can be successfully navigated


	Hit the record button, walk a route through the city, then hit stop. Return to the original location and select that route, and verify that the directions sent to the motors are correct and that the individual never leaves the sidewalk.

	Memory
	Store up to five routes on the device
	Load five routes on the device and make sure that each one functions properly.


Tolerance Analysis:

The most important aspect of this device is the position and direction accuracy. The accuracy of a GPS receiver is depends on the various types of interference the signal undergoes on its path between the receiver and the satellite. The six most common forms of signal degradation include:


1) Ephemeris data-- Errors in the transmitted location of the satellite (3 meters on average)
2) Satellite clock--Errors in the transmitted clock of the satellite (2 meters on average)
3) Ionosphere--Errors in the corrections of pseudorange due to ionospheric effects (5 meters on average)
4) Troposphere--Errors in the corrections of pseudorange due to tropospheric effects (1 meters on average)
5) Multipath--Errors caused by reflected signals entering the receiver antenna (1 meter on average)
6) Receiver—Errors associated with the receiver such as noise, software, and biases. (1 meter on average)

In this case with averages values, there is an error of 13m. The sum of the average errors associated with each facet of hindrance yields an overall position error of about 13 meters. Therefore, we will ensure that our device will have an average positional accuracy of 13 meters. To test this tolerance we will measure the user’s physical distance from the GPS receiver’s waypoints. For instance, if the receiver indicates that the destination has been reached, we will then measure how far off the user is from that destination. This tolerance test will be conducted during each of the “GPS Unit”, “Route Recording”, and “Memory” testing procedures.
Cost:

	Item
	Quantity
	Cost per unit
	Total Cost

	GPS Chip
	1
	$100
	$100

	GPS antenna
	1
	$5
	$5

	Sensor
	1
	$15
	$15

	Motor
	2
	$5
	$10

	Accelerometer
	1
	$20
	$20

	LEDs
	10
	$.50
	$5

	Hardware casing
	
	
	$10

	Resistors/Capacitors
	
	
	$5

	Circuit board
	1
	$5
	$5

	Microcontroller
	1
	$5
	$5

	Wires/cables/solder
	
	
	$20

	Batteries
	
	
	$10

	Total Cost
	
	
	$210


Labor:


($60.00/hr) x (2.5) x (150 hours) = $22,500

Total Cost:


Parts + Labor = $210 + $22,500 = $22,710
Schedule:

	Week
	Task
	Member

	2/6
	Research motor implementation and power supply requirements
	Richard

	
	Research sensor integration and vibration systems
	Chris

	
	Research direction implementation and GPS receiver capabilities
	Harrison

	2/13
	Acquire Parts
	Chris

	2/20


	Power on and program microcontroller
	Chris

	
	Power up GPS and verify location
	Harrison

	
	Plan motor/microcontroller interface
	Richard

	2/27

3/5
	Control motors via microcontroller
	Chris

	
	Load routes to GPS via PC
	Harrison

	3/12
	Plan sensor interface with microcontroller 
	Richard

	
	Interface GPS and microcontroller
	Chris

	3/19
	Read data from rangefinder with microcontroller
	Richard

	
	Start on route recording 
	Chris

	3/26
	Finish route recording
	Harrison

	4/2
	Implement curb detection
	Chris

	4/9
	Test and debug curb detection
	Chris

	
	Test and debug route recording
	Harrison

	4/16
	Full unit test and debug
	Richard

	4/23
	Demo
	Chris

	4/30
	Presentation
	Harrison

	
	Final Paper
	Chris
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