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Goals of Project:

In an era of modern technology the use of cameras is increasing every day.  Every camera has optimal lighting conditions that will produce the best image.  Certain applications in industry require precise control over these lighting conditions. Different lighting methods are required for each application. The lighting tool box is a compilation of hardware and software applications designed to meet most of your lighting needs.  If a machine vision system can not perform its function effectively due to in-adequate lighting conditions, bad parts may be allowed to leave a plant costing a company time and money.
As future engineers all group members feel goals should be set high. An ideal project would be worthy of a patent and have a use in industry.  Although such a perfect system is not common in a senior design our goals will be set to this highest level of perfection.

Relevant Courses:

Collectively this group has had various courses and work experience that will allow them to complete the goals set forth.  One or more group members have had or are currently enrolled in the following courses and or have has relevant experience in industry:

· ECE 414 Electronics II

· ECE 317 Signals and Systems

· ECE 415 Power Electronics

· ECE 450 Communications

· ECE 460 Control Systems

· ECE 473 Embedded Systems

· ECE 471 Networks

· ECE 475 Computer Architecture II

· IMSE 381 Robotics

· IMSE 421 Engineering Economy
· ECE 370 Advanced Software Techniques in Engineering

· ECE 319 EMC

· ECE 375 Computer Architecture

· Experience of Control Systems at Fermi 

· Experience With Electronic Modules at Denso Corporation

· Experience With Linux Operating System, Including Setup of Customized 

Computer Applications Interfacing With Electronic Data Acquisition Systems

Professor Miller initially proposed the idea of a machine vision lighting system for a senior design project; he has also agreed be our faculty advisor and is an expert in the area of machine vision.  Numerous professors at our university are experts in the area of machine vision, so help from faculty should be available if necessary.

Preliminary Ideas:
The initial concept for the lighting tool box subsystems was to implement three main controllers. The first controller will modulate the intensity of a Fluorescent Lamp operating at a 40 KHz frequency. This type of light source is best suited in applications requiring lights with large aspect ratio objects, such as automobile windshields. A second control system will control an LED ring light. The LED ring light will be composed of red LED’s assembled in a ring configuration. This light source is useful in close up applications, mainly inspection. The third control system uses a DC (Pulse Width Modulation) controller to vary the intensity of four independent incandescent lamps. Also initial plans include interfacing these systems with a PC running Linux via the parallel I/O port.  The embedded controller will provide strobing pulses and PWM (Pulse Width Modulation) signal to the lamp controllers. The software control panel will be accessible from any PC through an internet connection. This design will include the driver interface between the external light controllers and the embedded system.  Although members within the group will participate in all aspects of the project, primary responsibility for completion of each main subcomponent will be divided as follows:
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Lighting Subsystem Implementation (Hardware Development) 


Incandescent Lamp Controller 
Primary responsibility - Nick Sitarski

Fluorescent Lamp Controller  
Primary responsibility - Brandon Harris

LED Light Ring 


Primary responsibility - Blaine Thompson
Linux Based Embedded Controller (Software Development)

Linux Software 

Design / Implementation

Primary responsibility - Vladi Gergov

Linux Interface


Primary responsibility - Dave Chronicle
Team members are responsible for providing technical support and other related duties as necessary to complete the project in a timely manner.  Team member must be available and willing to assist with all areas of project as required.
Time Schedule:

· October 2003

· Revised Proposal Approved
· Preliminary Part Inventory Developed
· Procure Parts
· Initial Power Supply Design
· Linux Box Ordered

· Begin Research Including, Communications Between Hardware and Software

· Install Linux On Dummy Server

· Recruit Possible Venders for Donations 
· November 2003

· Finish Power Supply Design
· Begin Switching / Health Design
· Continue Procuring Parts

· Research Flash Memory Card
· Research Web-Cam With Linux

· Web-Site Layout Design

· Start Linux Kernel Design / Start Flash Memory File System

· Implement Switching / Health Status
· Linux Kernel Completed
· Communication Research Completed 

· Web-Site Layout Finalized

· Begin Programming Daemon
· December 2003

· Test and Finalize Power Supply Design 
· Design Power Supply PC Board

· Research Network Configuration

· Continue Software Development
· Continue Switching / Health Design Implementation 
· January 2004

· Daemon Completed

· Switching / Health Implementation Completed
· Begin Communication / Interface Design
· Web-Site Completed
· Panel Layout Completed

· February 2004

· Communication Implementation Complete

· Total System Integration Complete
· Install OS on Flash Memory

· March 2004

· System Testing 

· Minor Modifications Complete
· Prepare Final Report 

· Prepare Final Presentation

· April 2004

· Presentation Complete
· Final Report Complete
· Project Demonstration
Cost Analysis:


The design team anticipates most cost will be covered by donations from vendors and a contribution from the University of Michigan – Dearborn Campus. Contributions have already been received from vendors. 
Preliminary cost analysis for major project components:
(Categorized by subsystem)
Incandescent Controller
	Component
	Cost

	Transformer
	Donated

	Misc. components (Semi-conductors, resistors etc.)
	$50.00

	Circuit Boards
	$200.00

	Enclosures for Controller / Lamp heads
	$100.00

	Misc. hardware (Includes connectors) 
	$20.00

	Halogen Lamps ( 4 ea at 35 Watts)
	$50.00

	Cables
	$20.00

	
	

	Estimated Total
	$750.00


LED Light Ring Controller

	Component
	Cost

	Transformer
	Donated

	Misc. components (Semi-conductors, resistors etc.)
	$50.00

	Circuit Boards
	$200.00

	Enclosures for Controller / Lamp heads
	$100.00

	Misc. hardware (Includes connectors) 
	$20.00

	LED’s  ( 150 ea of RGB)
	Donated

	Cables
	$10.00

	
	

	Estimated Total
	$380.00


Fluorescent Lamp Controller

	Component
	Cost

	Transformer
	Donated

	Misc. components (Semi-conductors, resistors etc.)
	$50.00

	Circuit Boards
	$200.00

	Enclosures for Controller / Lamp head
	$100.00

	Misc. hardware (Includes connectors) 
	$20.00

	40 Watt Fluorescent Lamp
	$5.00

	Cables
	$10.00

	
	

	Estimated Total
	$385.00


Linux Embedded System

	Component
	Cost

	PC 133 Mhz
	$750.00

	Flash Memory Card
	$100.00

	Wireless Card 
	$50.00

	USB Development Kit
	$100.00

	Cables
	$10.00

	
	

	Estimated Total
	$1,010.00


Estimated Total Project Cost

	Component
	Cost

	Incadescent Lamp controller
	$750.00

	LED Light controller
	$380.00

	Fluorescent Light controller
	$385.00

	Linux Embedded controller
	$1010.00

	
	 

	Final Project presentation materials (Copies, charts, photos, slides, etc)
	$150.00

	Vendor Contributions
	(Unknown)

	University Contribution
	(Unknown)

	Student Contribution
	(Unknown)

	Estimated Total
	$2,625.00


Internet sites visited for technical reference:
www.emacinc.com
www.linux.org
www.linuxfromscratch.com
www.ee.washington.edu/circuit_archive
www.keyance.com
www.nerlite.com
www.phoeniximaging.com
www.advancedillumination.com
www.oemagazine.com
www.whatis.com
www.sylvania.com
www.stancor.com
The previous list is a compilation of the internet sites reviewed by the team members. These sites contain reference materials and products currently available in the area of machine vision lighting. Team members have reviewed many articles and equipment designs and feel this design proposal is a good representation of the more common systems available and is within the capability of the team member’s expertise.   































