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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 methods are required for certain applications. The lighting tool box is a compilation of hardware and software applications designed to meet most of your lighting needs.  If a system can not do what it is supposed to do because lighting conditions are not optimal, 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 extremely 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 relevant courses and or have had the following 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 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 thought is to have three main control systems.  The first system will control the intensity of a Fluorescent Lamp operating at a 40 KHZ frequency. This type of light source is best suited in applications requiring lighting with large aspect ratio objects. A second control system will control an LED ring. The LED ring will be composed of RED LED’s assembled in a ring configuration. This light source is useful in close up applications. The third control system uses a DC (Pulse Width Modulation) controlled incandescent lamp. Also we plan on interfacing this system with a PC running Linux through USB port.  The embedded controller will provide strobing pulses to the lamp controllers excluding the florescent and also monitor hardware health remotely via a network connection. The software control panel will be assessable from any pc through an internet connection. We will design the drivers that interface between the external circuitry and the embedded controller.  Although everyone in the group will be involved in every part of the project, the majority of work will be divided as follows:

Hardware (Nick Sitarski, Blaine Thompson, Brandon Harris):

Incandescent Lamp Controller

Florescent Lamp Controller


LED Light Ring

Linux based Embedded Controller 

Interface to Embedded controller

Software / Linux Based Embedded Controller (Vladi Gergov, Dave Chronicle):

Provide intensity control


Provide strobing features 


Remote access

Hardware health monitor

Lamp intensity control

Time Schedule:

· October 2003

· Have Proposal Approved

· Finalize Scope of Project

· Research 

· November 2003

· Begin Initial Designs of All Systems

· December 2003

· Continue Design of All Systems

· Order Parts

· January 2004

· Finalize Design and Bread Board of Project

· Testing of Breadboard

· Improvements and Modifications

· February 2004

· Continue Improvements

· Have circuit boards Manufactured

· March 2004

· Final Testing

· Begin Final Report

· April 2004

· Finalize Report

· Demonstration

Cost Analysis:


The biggest cost of the project will be the Linux based embedded controller.  One member of the group has a use for such a device after senior design so he has volunteered to purchase the controller.  Other costs will be covered by the participants in the group. 
