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GOALS AND OBJECTIVES
	The goal of this project is to create an Air Hockey Table experience that allows a single player to compete against a computer opponent.  The computer opponent consists of a robotic arm that will be able to accurately react to the puck’s movements on the table.  For fast reactions to take place, there will be an overhead camera that will trace the movements of the puck and through various algorithms, the microcontroller on the robotic arm will be able to predict the pucks movements and direct the robotic arm to the appropriate location on the table.  The camera and many of the other features will communicate wirelessly.
	The Air Hockey experience that we create should mimic that of an arcade game experience.  When a goal is scored, sounds will play, lights will flash, and an instant replay will play on a screen.   After the goal is scored, a puck return mechanism, driven by motors and belts, will direct the puck on to the table. The screen used to play instant replays will also display time, score, and various statistics.  When the player wins, different lights and sounds play, compared to a regular goal scored, signaling a victory and the end of the game.
Before the game begins, the player will have the ability to choose a difficulty level through an app.  The difficulty level will affect reaction speed for the robotic arm.  Additionally, the player will be asked to create a profile so that scores may be saved and compared to others.  As the game occurs, the camera and other sensors will record data.  This data will be analyzed and will be used to give the player various statistics about the game play.  This data will be available to be seen on a phone app.  This phone app will also have access to the replays and will give the player the ability to save and forward the replays.
SPECIFICATIONS
Table 1 - Tentative List of specified items to complete goals of the project
	Device
	Abbreviation
	Purpose
	Qty

	Air Hockey Table
	AHT
	Main table that is used for gameplay
	1

	Robot Arm
	ROBOT ARM
	Physical device that will execute movements to play against the opponent
	1

	Puck
	-
	Disk used to play the game
	1

	Match Length
	-
	10 minutes
	-

	Difficulty Levels
	-
	With each increase in difficulty, the challenge level increases while reaction time decreases
	-

	Video Camera
	VID CAM
	Records video for playback on mounted screen and mobile device
	1

	XBOX360  KINECT
	KINECT
	Provides puck tracking for robot arm reactions
	1

	Phone Application
	-
	Provides user with communicating interface to the air hockey table
	1

	LCD Display Screen
	LCD
	Displays time, score, stats and game play video
	1

	Speakers
	SPEAKERS
	Plays sounds and celebration Music
	2

	Power Supply
	PS
	Supplies required power
	1

	Analog/Digital Converter
	ADC
	Converts analog signal into digital for better circuit application
	1

	Bluetooth transmitter/receiver
	B/T ADP
	Transmits data to the smart phone or user tablet.
	1

	Smart Phone/Tablet
	SM PH
	Runs application that user has access to
	1

	Goal Sensors
	SENSORS
	Activates Puck Return and scoring commands
	2

	LED Lighting
	LIGHTS
	Decorative lighting for Visual Stimulation
	-

	Voltage Regulator
	V. REG
	Regulates voltages for motor outputs
	2

	Audio/Video Converter
	A/V CONV
	Converts digital signals to Audio/visual signals
	1

	Puck Return
	PUK RET
	Mechanism used to return puck to play area after goals are scored.
	



BUDGET PROPOSAL
     The primary goal for project funding is to acquire sponsorship from SoarTech. SoarTech’s award amount is $1000 predicated on one design team being chosen. However, if multiple groups are chosen then the award amount would be divided equally among the selected entrants. Secondary funding would be generated by donations from various constituents via networking. Lastly, any unfunded portion of the project will be divided equally among the four group members.
     Tentative budget is currently at $850. Depending on the amount of funding available, this amount could be adjusted to allow for more or less features in the finished design. 
Table 2 – Tentative Breakdown of expenses per item
	Part Description
	Amount ($)

	Air Hockey Table
	170.00

	Microcontroller
	120.00

	Visual Effects
	100.00

	Communications
	40.00

	Robot Arm
	100.00

	Servo Motor
	60.00

	Tracking Cam
	20.00

	Playback Cam
	20.00

	Sensors
	20.00

	Misc
	200.00

	Total Budget
	850.00
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PROJECT MILESTONE
It is a fact that senior Design projects are more challenging and time consuming than taking regular classes.  It is necessary for group members to share the work and establish a project milestone to be able to stay on the scope of their design. Milestones can add a significant value to project scheduling. Milestones allow group members to more accurately determine whether or not the project is on schedule. Taking into account information gathered during light research, the group has developed two schedules to help us stay on top of the project; the first one for Senior Design I which is fall 2013 and the second one for Senior Design II which will be spring 2014. The Senior Design I schedule is mainly focused on the planning and design of the project. It allows all group members to prepare for collaborative decisions, research, design, and project costs. On the other hand, the Senior Design II schedule focuses on the assembly and testing of the project.
SENIOR DESIGN I
The first week of Senior Design I each group member is required to come up with an idea (project).As they meet they will pick one of the projects then on their next meeting they will brainstorm various ideas for the project selected for example:  how much will the project cost? How will we find sponsors? Does the project have enough design involved to be considered? How much time will it take to get it done? Is it realizable? And so forth. Through discussions, some changes will be made and different tasks will be assigned to each member so they can start doing research on parts, looking for sponsors and get advice from professors or faculty members. Below is the table that illustrates our project milestone for Senior design I:
	Task
	Date started
	Date Completed
	Person in charge

	Brainstorming
	       9/03/2013
	       9/05/2013
	The group

	Project Selection
	9/10/2013
	9/12/2013
	The group

	Budgeting
	9/17/2013
	9/17/2013
	The group

	Role Assignments
	9/19/2013
	9/19/2013
	The group

	Research
· Sensors
· Microcontrollers
· Robot Motors
· Robotic Arm Design
· Air hockey table
· LCD,LEDs, UPS, Speakers & Cameras
· Programming Language
· Bluetooth Controller
	9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013
9/19/2013

9/19/2013
10/14/2013
	11/07/2013
10/14/2013
10/21/2013
10/14/2013
10/19/2013
10/01/2013
10/05/2013

11/07/2013
11/01/2013
	[ALL]
Luis Narvaez
  Loubens Decamp
Efrain Cruz
The Group
Brian Thomas
Brian Thomas

Efrain Cruz
Luis Narvaez

	Group meeting
	10/03/2013
	10/03/2013
	The  group


	Design  
· Robotic  Arm 
· Sensors
· Microcontroller 
· Programming / App
· Table & Aesthetics
· Comm.System
· Puck return / motor
· A\V and tracking
· PCB design
	
10/01/2013
10/19/2013
10/15/2013
10/15/2013
11/15/2013
10/01/2013
11/02/2013
10/21/2013
10/05/2013

	
11/08/2013
      11/08/2013
      11/08/2013
11/08/2013
11/08/2013
11/08/2013
11/08/2013
11/08/2013
11/08/2013

	
The group
Luis Narvaez
Loubens D.
Efrain/Brian
Brian Thomas
Luis Narvaez
Loubens decamp
Efrain Cruz
The Group

	Group meeting
	10/21/2013
	10/21/2013
	The  group

	Paper/first draft
	11/08/2013
	11/22/2013
	The  group

	Group meeting
	11/14/2013
	11/14/2013
	The group

	Proofreading
	11/22/2013
	11/26/2013
	The  group

	Paper/second draft
	11/22/2013
	11/24/2013
	The  group

	Proofreading
	11/24/2013
	11/26/2013
	The  group

	Final draft
	11/26/2013
	11/26/2013
	The group



SENIOR DESIGN II
Senior design II is the most challenging part as it is the phase that we will build the prototype. We will test and debug our system in order to feel confident in its presentation and ability to replicate.Since in Senior Design I each groupmember was assigned to perform different tasks, we can start the building process immediately. 
	Task 
	Date started
	Date Completed
	Person in charge

	Group meeting 
	1/06/2014
	1/06/2014
	 The group

	Ordering parts
	1/07/2014
	1/21/2014
	 The group

	Build Prototype
· Robotic  Arm 
· Sensor 
· Controller 
· Programming / App
· Table & Aesthetics
· Communication 
· Puck return/ motor
· A\V and tracking
· PCB Build
	
1/22/2014
1/22/2014
1/22/2014
1/22/2014
1/22/2014
1/22/2014
1/22/2014
1/22/2014
1/22/2014
1/22/2014
	
2/11/2014
2/11/2014
1/27/2014
2/11/2014
2/11/2014
2/05/2014
2/05/2014
1/29/2014
2/11/2014
2/11/2014
	
The group
Luis Narvaez
Loubens Decamp
Efrain Cruz/ Brian .T
Brian Thomas
Luis Narvaez
Loubens decamp
Efrain Cruz
The Group

	Group meeting
	2/12/2014
	2/12/2014
	The group

	Testing
· Hardware
· Software
· Sound/Lighting
· Robot Arm
· Microcontroller code
· Complete Process
	2/13/2014
2/13/2014
2/13/2014
2/21/2014
2/27/2014
2/27/2014
3/07/2014
	3/13/2014
2/20/2014
2/20/2014
2/26/2014
3/07/2014
3/07/2014
3/13/2014
	
Luis/Loubens
Efrain/Brain
Brian/Loubens
Brian/Luis
Efrain / Loubens
ALL

	Group meeting
	3/14/2014
	3/14/2014
	The group

	Final design developed
	3/17/2014
	3/31/2014
	The group

	Presentation in front of peers
	4/02/2014
	4/04/2014
	The group

	Final test
	4/06/2014
	4/13/2014
	The group

	Final paper 
	TBA
	TBA
	The group

	Final presentation
	TBA
	TBA
	The group





Senior Design Budget	
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