ECE 480 Brief Project Descriptions

Spring, 2009
HUMANITARIAN PROJECTS:

Team 1.  Heated Clothing for Safe Body Temperature Regulation
Sponsors:  Wochholz Endowment, MSU Resource Center for Persons with Disabilities (RCPD), Chrysler Foundation, Marathon Oil

Quadriplegic poikilothermia is a common problem, especially in Michigan where temperatures can drop or rise to life threatening levels. A very adventurous and determined quadriplegic at MSU has been attempting to control his body temperature and prevent hypothermia through the use of electrically heated clothing. Currently, he experiences headache, fatigue, and reduced concentration as his body's core temperature fluctuates while driving his van and traveling outside in this cold and sometimes hot weather. 


Most electrically heated clothing uses resistance heating, which is not

appropriate for quadriplegics because the heating elements can cause

burns when a there is a lack of sensory perception. Heated car seats, for example, have caused very severe burns to individuals with quadriplegia.  We are proposing instead the construction of a jacket and/or coveralls that circulate a heated fluid that is temperature-controlled to only safe levels. This clothing will have flexible tubing rather than heating

wires. This method eliminates the possibility of a thermally trapped section of heating element burning the individual. This circulating fluid approach also lends itself well to cooling in hot environments. 


The ECE480 capstone design students will need to build a control system

that monitors the user’s core body temperature, outside wind speed and temperature (wind chill), radiant heat sources (sun, shade), and controls this heated clothing, with its characteristic heat source latency, to help a user survive Michigan winter. The control system for this task will need to adapt to the user’s metabolism and anticipate his body's response to the changes in the environment and the introduction of heat or cold. The system will need to learn by recording the effect on core temperature as it attempts to add heat or take away heat.  A "wearable" portable microcontroller will need to be programmed to monitor these  temperatures and modulate fluid flow to different body

parts (left and right arms, legs, torso, etc.)


On Design Days in April, 2009, a prototype system will be presented. These units will then be given to the user for whom it is being designed.  A Michigan-based corporation that employs persons with disabilities has expressed interest in manufacturing and marketing this and similar products. 

Team 2.  Locally Networked Satellite-based Computer Labs for Tanzanian 
Classrooms
Sponsor:  Lenovo Corporation
Multidisciplinary, International Project: 4 students in 480 + 2 independent study students from previous team + 4-student team in Telecommunications (TISM) + 2 Tanzanian EE students
     Many schools in rural Africa are without computers and network access, and have almost no books for their students to use. In fall, 2008, under support from Lenovo and the Office of the Provost at MSU, a student team installed in Losirwa Village’s Baraka Primary School (Monduli District, in the Rift Valley, not far from Mt. Meru and Mt. Kilimanjaro) a four-seat computer laboratory with satellite Internet access, powered by six solar panels.  Lenovo is supporting development of a system to allow charging of batteries using solar panels, then powering one or more computers, a satellite Internet link, and 4-8 LCD-based seats.  This semester, the target is to add another school, Manyara Secondary School, two kilometers from Baraka Primary School, providing eight seats there.  Manyara Secondary School has intermittent electric power, so rather than solar charging, an appropriately sized UPS system will be needed there.  The satellite antenna and transceiver will be moved there from Baraka, and students will design and build custom antennas to allow the Internet to be shared with Baraka Primary School, using inexpensive networking technology.  The 480 team will work with students in Telecommunications and with two electrical engineering students from the University of Dar es Salaam, who worked with the fall semester team and are helping to maintain the existing system.  Two members of the MSU’s fall semester team will also participate, under independent study, helping to provide information about the existing situation and the hardware and software installed.  For Manyara Secondary School, the team must decide what computing technology to employ, since power consumption issues are paramount only when the grid power has failed.  Other tasks of the larger team will be to rework/improve the power monitoring system for the solar-powered computers, add four additional seats to that system (after the satellite communication load is moved to the new school) and continually add accessible content to the existing site during the semester.  Any maintenance issues arising in the existing system must also be addressed.  TISM students must assure that the system provides access to appropriate content for the school children.  The ideal 480 team would include at least one EE student interested in antenna design and at least one student comfortable in configuring Linux systems.  In May, 2009, the instructor plans to take the team back to Tanzania, so preference for team membership will be given to students who are graduating in December, 2009 and who are available and interested in traveling to Tanzania for three weeks (at the project’s expense) in May, 2009, to install the system they have designed and built.
OTHER PROJECTS:

Team 3.  Home Automation Control Panel Demo
Sponsor: Texas Instruments
      Home Automation is an emerging trend in luxury homes and is expected to become pervasive in the future. Current forms of home automation equipment are home theater controllers, Central alarm control panel, lighting/HVAC control panel etc. The trend is integration of the different controls into a single smart control panel that is portable and can control anything in the home that is connected to the control panel.   This demo would require the development of a graphical user interface using Java Virtual Machine technology running on a TI OMAP3 microprocessor-based hardware. The graphical user interface would support the display capabilities for multiple home applications like weather monitoring, home alarm activation/de-activation, video door bell, power consumption and even control and distribution of media content within the home from a central server. The demo may incorporate inputs from one or multiple sources described, as agreed in discussion with the sponsor. Development of the demo would require knowledge of embedded Linux or WinCE and JAVA programming language. Knowledge of ARM processor hardware is a plus.

Team 4:  Autonomous Robotic-Fish-Based Sensor to Detect Harmful Algal 
Blooms (HABs)
Sponsor:  MSU’s Biogeochemistry Environmental Research Initiative (BERI)
Multidisciplinary team:  Students from ME 481 will also be assigned to the team.

This project aims to develop a novel, robotic-fish-based, mobile sensor for detecting Harmful Algal Blooms (HABs) in bodies of water. The project has primary and a secondary objectives:  Primary: develop a mobile sensor capable of 2D motion by interfacing a cyanobacterial sensor with a robotic fish; and Secondary:  add 3D motion capability by enabling descent/ascent of the robotic fish. By bringing together experts in aquatic ecology and robotics and leveraging the talent of capstone design students, this interdisciplinary project could significantly advance the state of the art in aquatic sensing and lead to a number of future external funding opportunities for the sponsors. It will also provide valuable training opportunities for engineering students in a setting that is of clear relevance to mankind’s welfare – environmental monitoring and protection.

Team 5.  Wireless Blood Pressure Module
Sponsor: Intelligration, Inc.
*** CONFIDENTIAL PROJECT REQUIRING STUDENTS TO ASSIGN THEIR IP RIGHTS:  No student needs to agree to work on this project.  Putting a ranking other than “NO” on the preference form indicates the student’s willingness to sign a confidential disclosure agreement, a non-compete agreement and an assignment of intellectual property rights to the sponsor of this project.  If you do not agree to sign those agreements, you MUST rank this project “NO.” ***

Intelligration, Inc., aims to provide a line of wireless personal medical diagnostic devices to users to be linked with a user's personal computer for the easy storing and tracking of personal medical data. Such a system would allow users with chronic illnesses such as high blood pressure to, in conjunction with their doctor, better manage their condition. The MSU design team will be tasked with designing and prototyping one of these devices to be integrated in to the overall network of devices as Intelligration, Inc., sees fit. The design team with will be responsible for researching and developing a blood pressure sensor and will be provided a bluetooth module to be integrated with the diagnostic device. The design team will also be responsible for designing a test application to be run in Linux to demonstrate the functionality of the device. The project team will provide a full circuit schematic, PCB board design and test software at the end of the semester.

Team 6.  Gen II Fan Clutch Actuator Inspection Device
Sponsor:  BorgWarner
*** CONFIDENTIAL PROJECT REQUIRING STUDENTS TO ASSIGN THEIR IP RIGHTS:  No student needs to agree to work on this project.  Putting a ranking other than “NO” on the preference form indicates the student’s willingness to sign a confidential disclosure agreement and an assignment of intellectual property rights to the sponsor of this project.  If you do not agree to sign those agreements, you MUST rank this project “NO.” ***

This project includes the design, build and test of a PC-based circuit tester.  The Gen II actuator consists of a speed signal circuit and an electromagnetic coil.  The test stands needs to be able to test for key electrical characteristics including; current, voltage, capacitance and resistance.  The test stand should be fully automated and PC-based to 
produce a paper report for each device tested.  This project incorporates circuit design, basic electrical knowledge, basic programming, signal conditioning, and data acquisition. 
This project would create improved quality for our product by allowing for faster and 
more detailed processing of returned product.









