ECE 480 Senior Capstone Design

Brief Descriptions of Projects, Fall, 2006
 

Team 1.  NASA Goddard Space Flight Center:  Control System for Robotic Arm
Goddard SFC has been working with teams in ECE 480 at MSU (eleven of them, to date – over 50 students!) to develop robot technology for such applications as satellite module robotic replacement and lunar exploration.  A new, more powerful robotic arm has been built and delivered to MSU – minus any controller.  The team must design and build the control system allowing the arm to be commanded by joystick and/or GUI data entry over the internet, with encoder feedback to report the joint positions/speeds.  Interested team members may be able to arrange internships at Goddard Space Flight Center for summer, 2007.  Interns are currently the only engineers being hired by NASA, so if you have a long-term interest, this is a great way to get in the door (but NASA will hire only U.S. citizens or permanent residents, I believe).
Team 2. Lear Corporation: Quiescent ID Badge
This project is to develop an ID badge to be worn by the occupant of a building during residence.  The badge should be powered by a source that can be dormant for 5 years, then be capable of broadcasting a signal for a minimum of 2 days.  The period of dormancy would be terminated by the broadcast of a wake-up signal.  After wake-up, the ID badge would transmit a high frequency data chain using ZigBee or other devices.  The range of transmission is limited to a minimum of 200 feet.  The team is expected to develop the architecture, design the circuitry and construct a working model using off-the-shelf components.

NOTE:  Students electing this project must be willing to work under a Confidential Disclosure Agreement with the sponsor. They must also be willing to sign an agreement, provided by the University, assigning their rights in any intellectual property that may arise in this project to the sponsor.   If you do not wish to make this assignment or to work under such a CDA, indicate “NO” as your preference for this project, and you will not be assigned to it—do NOT give it any numerical ranking.  If you assign it a numerical rank, that is an indication that you ARE willing to sign/be bound by these agreements.
Team 3. Lear Corporation:  Piezoelectric Transducer Characterization
This project is to characterize piezoelectric devices to provide a level-discriminating electrical signal representative of the force expected from a 95th percentile mannequin when impacted against a surface.   Velocity and acceleration characteristics must be included in the characterization in addition to the design of the capturing electronic circuitry.  The team is expected to develop the architecture of the system and identify suitable piezoelectric devices with supporting calculations. 
NOTE:  Students electing this project must be willing to work under a Confidential Disclosure Agreement with the sponsor. They must also be willing to sign an agreement, provided by the University, assigning their rights in any intellectual property that may arise in this project to the sponsor.   If you do not wish to make this assignment or to work under such a CDA, indicate “NO” as your preference for this project, and you will not be assigned to it—do NOT give it any numerical ranking.  If you assign it a numerical rank, that is an indication that you ARE willing to sign/be bound by these agreements.
Team 4.  Brooks Utility Products Group:  Improved Meter Socket Safety Tester 
(MSST)

Many workers across the US install and uninstall numerous electric meters into meter sockets on residences, businesses, streetlights, and other auxiliary equipment every day.  This team should create a sensor- and microprocessor-based meter socket tester mounted in a housing provided by Brooks Utility Products Group.  An ECE 480 team last spring addressed some of the design issues, and this semester’s team is to handle the remaining issues, producing a finished design as close to production-ready as they can.  Upon installation into a meter socket the device should sense and display in sequence: three line voltages, and also the current values on each leg.  The device should also detect the presence of back-feed caused by generators or a fault in the wiring.  The device will also interface with a PC by which each utility can set their respective limits as to what is acceptable based on the utility’s individual specifications.  

NOTE:  Students electing this project must be willing to work under a Confidential Disclosure Agreement with the sponsor. They must also be willing to sign an agreement, provided by the University, assigning their rights in any intellectual property that may arise in this project to the sponsor.   If you do not wish to make this assignment or to work under such a CDA, indicate “NO” as your preference for this project, and you will not be assigned to it—do NOT give it any numerical ranking.  If you assign it a numerical rank, that is an indication that you ARE willing to sign/be bound by these agreements.  
Team 5.  DaimlerChrysler, MSU Artificial Language Laboratory, and Resource 

Center for Persons with Disabilities:  Mouse Emulation System Using a 
Gyroscopic Sensor
Jim Renuk, an employee of MSU, experiences motoric disabilities that make it difficult to access typical GUI interfaces on computers.  Most individuals with Jim’s characteristics use joystick-operated ECU ports on their wheelchairs to control mouse pointing devices. These systems use directed scan motion of the mouse pointer that have a set speed of movement. This type of control is slow, tiring to use, and requires expensive interface components.  Using a standard Gyro Mouse sensor, Jim was able to move the mouse pointer on his computer screen quickly and accurately.  Jim, however has other challenges that will require additional features to enhance functionality. Proportional directed scan, left and right click, and double click options will need to be available, provided in ways that are convenient and efficient for him to use.

Team 6:  DaimlerChrysler, Rotary Clubs, and MSU Artificial Language 

Laboratory, Resource Center for Persons with Disabilities:  Improved Hardware for Beep Baseball
Beep baseball is a competitive team sport for persons with visual impairments (players who are not completely sightless are blindfolded to eliminate any use of sight).  A softball emitting electronic beeps (volume at least 90 dBA) is pitched by a sighted pitcher (on the same team), and hit by a blind batter, who must then run to one of two pylon “bases” (also emitting sound) before a blind fielder can pick up the beeping ball.  This sport opens exciting, athletic competition to blind people, but is relatively expensive because the current balls are easily destroyed (a typical game might destroy 8-10 of them).  The redesigned balls must be rugged and inexpensive, and must be capable of being produced in the Arnold Center, a rehabilitation workshop, for sale to beep baseball teams all over the country.  
Team 7.  Whirlpool Corporation:  Electronic Ice-Level Sensing

Today’s consumers value the automatic production of ice that they use to cool their drinks and beverages.  However, current ice level sensing technologies are not easily implemented across all platforms due to varying product dimensions or icemaker configurations. Another issue with current electronic solutions is that they carry a large transfer cost, which in turn reduces product margins. Finally, the ice level sensing devices today allow sensing in a discrete location instead of allowing for level flexibility.  The goal of this project is to create a system to work with our existing ice making technologies to allow electronic sensing of ice level, including the possibility of an algorithm to adaptively produce only the amount of ice used by the consumer.  
NOTE:  Students electing this project must be willing to work under a Confidential Disclosure Agreement with the sponsor. They must also be willing to sign an agreement, provided by the University, assigning their rights in any intellectual property that may arise in this project to the sponsor.   If you do not wish to make this assignment or to work under such a CDA, indicate “NO” as your preference for this project, and you will not be assigned to it—do NOT give it any numerical ranking.  If you assign it a numerical rank, that is an indication that you ARE willing to sign/be bound by these agreements.
Team 8.  Siemens VDO:  CAN Interface for Engine Actuators 

Develop a uP (Infineon C164)-based device that will communicate control and diagnostics data between a PWM based intake manifold actuator and an engine control computer, using the Controller Area Network (CAN) protocol.  This project is a result of the Auto Manufacturing direction to simplify the wire harness on an engine with an increasing number of sensors and actuators.  This also places the digitizing of the data into the sensor/actuator.  The conversion will use a development board, an existing PWM controlled actuator, and a PC.
NOTE:  Students electing this project must be willing to work under a Confidential Disclosure Agreement with the sponsor. They must also be willing to sign an agreement, provided by the University, assigning their rights in any intellectual property that may arise in this project to the sponsor.   If you do not wish to make this assignment or to work under such a CDA, indicate “NO” as your preference for this project, and you will not be assigned to it—do NOT give it any numerical ranking.  If you assign it a numerical rank, that is an indication that you ARE willing to sign/be bound by these agreements.
Team 9.  Airmaster Fan:  Electrical Improvement of a High-Efficiency Fractional 
Horsepower Electric Motor 

Airmaster Fan has developed a prototype motor that is in need of mechanical and electrical refinement before production.  Cost reductions are sought, using concepts such as design-for-manufacture and design-for-assembly.  The ECE 480 team will interface with teams in ME 481 and additional teams from business and communications to accomplish broader (including commercialization activities) goals in a multidisciplinary “super-team.”  Successful completion of the product by the overall team will provide the sponsor a basis for a new range of environmentally friendly products.

Team 10:  MediaBalance, Inc.:  ADHD Feedback Device

The purpose of this project is to build a prototype wristwatch for use in the treatment of attention deficit hyperactivity disorder (ADHD) in children.  The wristwatch is used to provide feedback to a child undergoing behavior therapy.  Feedback comes in the form of (a) points that can be used for on-line purchases and (b) messages and graphical indicators.  This information is displayed on an LCD.  In addition to the LCD-based feedback, the wristwatch vibrates gently when the point total has changed.  Devices in the classroom (e.g., Bluetooth enabled cell phones, other Bluetooth sensors) send messages to the wristwatch via Bluetooth wireless communications.  







