ECE 480 Brief Project Descriptions

PLANNED PROJECTS:

HUMANITARIAN PROJECTS:

Team 1:  Synchronized Audio indexed Note Taker (SAiNT)

Sponsor:  MSU Resource Center for Persons with Disabilities 
Synchronized Audio indexed Note Taker (SAiNT) to enable the visually disabled and other users to quickly access and navigate recorded audio recordings, made using inexpensive inexpensive equipment. The SAiNT is used to record a lecture, meeting, conference, movie or similar audible experience while a person types notes on what is happening. The program will record the text being typed and synchronize it to the audio recording.

The benefit of this application is to enable individuals who rely on recorded audio to quickly search and locate specific parts of sessions as they later listen to these recordings. For example, if a student makes an audio recording of a lecture and wishes to review a part of that lecture later, it is normally necessary to fast forward or rewind through the recording until the specific topic is found.  If the lecture is two hours long, this search could be very difficult.  An individual using the SAiNT, however, will be able to do a word search for the topic, and then instantly listen to the audio that was recorded during the time those words were being typed.

This synchronized and searchable text file could be posted online to serve as a way for all students to access recorded lectures.  This sharing would enable anyone to search the captioned script of their class and click anywhere in it to hear their professor’s comments on that topic.
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Team 2:  Accessible Home Energy Audio Dashboard (AHEAD)

Sponsor:  MSU Resource Center for Persons with Disabilities 
To construct an accessible smart grid ready energy control center. This simple device will report audibly the cost of electricity that it receives via Zigbee signals from the smart meter and automatically turn off and on energy consuming appliances in the home when the price for electricity rises and falls on daily and hourly cycles.
The device will have a display showing the current cost of electricity that can be read by voice output when the status button is pressed. It will also have preprogrammed operating modes that can be selected. Temporary overrides (turn on) of individual appliances can also be made available. An external switch jack option would make the device usable by individuals with motoric disabilities.

Appliances could be controlled via Zigbee, powerline signals, Ethernet or direct outputs to relays. 

A touch screen can be used in place of the buttons if the costs are reasonable. Care to make the touch screen accessible is necessary. [image: image2.png]fuca TS 0 4 rEs—
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HUMANITARIAN PROJECTS IN TANZANIA (Teams 3 and 4):  Two teams will work on projects that are associated with MSU’s brand-new Information and Communications Technology for Development specialization.  Preference for membership on these teams will be given to students who indicate on the preference form that they are available and interested in going to Tanzania at the end of the semester (approximately May 10-31, 2010).  That trip, formally part of MSU’s Study Abroad program, will take the participants first to Arusha, Tanzania, for one week of introduction to Tanzanian culture and basic Swahili (greetings, useful phrases, etc.) at the MS-TCDC (Training Center for Development Cooperation, a Danish organization), then two weeks in the town of Mto wa Mbu, about 90 minutes away by Land Rover, installing the technology developed by their team and assisting in adding another school to the network.  Housing is at the Twiga Campsite and Lodge, in Mto wa Mbu, in 2-person “cabins” complete with bathroom, shower, etc.  Meals are provided as part of the program.  
Students can earn 3-6 credits of technical elective credit (enrolling in Telecomm’s TC 488) during the study abroad, which may be countable as a technical elective in students’ programs.  Students who are graduating in spring, 2010, are still eligible to participate and will certainly be given a scholarship to cover the cost of registering for three credits if they do not need the credits for their undergraduate programs.  Program cost is estimated at $3,200 (including airfare) plus tuition, but scholarships are available to cover most or all of these costs for the participants as this Study Abroad program is being inaugurated.  If you are NOT interested in going to Tanzania (even if your expenses were to be covered by a scholarship), please rank these two projects as your last preferences.
Team 3: Solar-Powered “Connect-on-Demand” Satellite/Radio Link for Tanzanian Schools
Sponsor:  George and Vickie Rock and Dow Chemical Co.

     Past ECE 480 teams have implemented solar-powered computers in Baraka Primary School, near Mto wa Mbu, Tanzania.  A second, independent solar charging and battery system powers a satellite router and antenna at Baraka, plus a 2-mile Wi-Fi link to a second school, allowing shared use of the expensive satellite data link.  A third school will be added to the network in 2010 using WiMAX technology.  To avoid the need to add more solar generation for powering of the satellite antenna and router, which may be needed by other schools for many more hours than the Baraka computers are used, Team 3 must design (and install in Tanzania just after the semester is concluded) a new control system that allows the satellite subsystem to be shut down automatically when no user requests are made of it in N minutes, but allowing it to “wake up” and respond automatically (queuing traffic until it is ready) whenever a request for something not cached locally is made.  The system should also shut down the Internet link completely when its battery power goes below 40% of maximum capacity, in order to preserve battery life.  Team members will travel to Tanzania at the end of the semester to install the system they have designed, as described above.
Team 4: Time-Sharing Computer System Upgrades Adding Sound Management

Sponsor:  George and Vickie Rock and Dow Chemical Co.
     At two schools in Tanzania, plus a third to be added in May, 2010, multiple seats (LCD, keyboard and mouse) are supported on a single computer that runs Ubuntu Linux and the mdm (multiple display manager system) system, acting as a “time-sharing” computer, allowing management of a single system and a reduction in power consumed to support multiple users.  The current system must identify which keyboard and mouse (connected by USB) are associated with which LCD by telling the user (after boot-up) to push a particular keyboard key (a different one is associated with each LCD), then click the mouse.  After that, the system knows which LCD, keyboard and mouse constitute a “seat.”  However, it has not been possible to give each user sound (in headphones) under the current arrangement.  Team 4 should engineer a multi-seat system that makes sound available to each user and that makes automatic the boot-up identification of keyboards and mice with screens, including design and incorporation of whatever hardware may be needed to facilitate that.  Team members will travel to Tanzania at the end of the semester to install the system they have designed, as described above.
INDUSTRIALLY-SPONSORED PROJECTS:
Team 5:  Small, Lightweight Speed/Distance Sensor for Skiers/Snowboarders
Sponsor: Air Force Research Laboratory

     The goal of this Senior Capstone Design project is to make a portable speed/distance measuring device that could be attached to the skier/snow-boarder or the ski/snowboard itself (without impeding any existing safety device). This device would have to function in cold weather (down to -10 degrees) for at least 2 hours on internal power. The device should be externally re-settable when wearing a winter mitten or glove. From the time it is reset, the device should record average and peak speeds in 1 minute blocks for a minimum of 10 minutes before turning off (with all data latched or stored). For safety purposes, the “display” for the device should be disabled during the run period (so the skier will not be distracted) and only function when the skier is completely stopped. When the skier is stopped, the display should be enabled so that the skier can access the data visually or perhaps through a wireless earpiece. The device can measure speed with any reasonable method (however, a simple Doppler noise radar is preferred for this implementation),  The team shall identify the most efficient way to package the device (one package mounted on the ski or skier, or components on both). To save power the device needs to turn off by either employing a standard default time period or user selectable time. When turned on, the existing data would be retrieved (if the user wants to see/hear it) or permanently saved/deleted (if they wanted to create a new record). If the user activates the device before a run, it would begin to take measurements and record peak speeds, average speed, and total distance traveled since it was last reset. Weight and cost should be minimized, with a goal of <2 lbs total weight, and a potential production cost <$500. There are no specific pre-production or brassboard cost limitations. The team will need to define a method for testing the device (simulated or real environment) to demonstrate it is accurate to some standard.   NOTE:  Students who have taken (or are enrolled in) ECE 405 are PARTICULARLY encouraged to give this project high priority, as it will be an excellent match for their skills!!!
Team 6:  Capacitive Rain Sensor
Sponsor:  Hyundai Automotive Technology Center (Ann Arbor)

*** 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.” ***

     The intent of the project is to develop an automotive rain sensor utilizing capacitive sensing technology as a potentially a lower cost alternative to current rain sensor designs.  Current automotive rain sensors are primarily optical-based sensors that measure the deflection of infrared light beams to detect the presence of water.  Capacitive sensors are non-contact devices capable of measuring the position and/or change of position of a conductive target.  Capacitive sensing technology is becoming more common and is being used as a low-cost alternative to mechanical switches.  Other capacitive sensing applications include the IPOD click wheel, cell phone keys and laptop track pads.  The deliverables of the project include the rain sensor hardware and required software to control the wiper system of a current production vehicle.  The sensor must not only be able to detect and react to the varying amounts of water but it must also be able differentiate between water and other objects/debris.  Development will consist of component selection, component bench testing, software creation and vehicle level testing.
Team 7:  Ethernet Integrity Analyzer (EIA)
Sponsor:  Texas Instruments
*** 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 is to develop a handheld analyzer for Ethernet networks.  When plugged into a standard RJ-45 Ethernet port, the EIA will automatically execute a diagnostic suite, display the results of the tests its on-board color touch-screen display and will optionally tag and store the results in a data log for later upload to a host PC for off-line analysis.  

At a minimum, integrity checks will include:

1. Time Domain Reflectometry (TDR).

2. Active Link Cable Diagnostic (ALCD).

3. Digital Spectrum Analyzer (DSA)
4. PoE Power Source Device Detect 
Results will be displayed in an intuitive, visually pleasing manner.  The unit will be handheld and powered from one of three sources:  the Power-over-Ethernet port of power if detected on the link; a DC input supply or, if neither of the line sources are detected, batteries.  While rechargeable batteries are highly preferred, in-system recharging is not required for the initial development.  So long as it is connected and powered, the EIA will periodically monitor link status and will log any drift in link performance or any events related to link status.

     This design will utilize & highlight a number of TI technologies, including:

· Highly integrated ARM Cortex M3 MCUs with multiple standards-based interfaces (Ethernet, USB, MicroSD, …)

· New 10/100 Ethernet physical layer interface with sophisticated built-in line-diagnostic capabilities for industrial networks.

· Power-over-ethernet conversion

· DC-DC regulators for battery-operated systems

Team 8:  Roadrailer Air Brake Fault Localization
Sponsor:  Norfolk Southern Corporation/Triple Crown Services
*** 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.” ***

     “Roadrailer” trains, operated by Triple Crown Services, are assemblies of special intermodal truck trailers that can be attached directly to special railroad bogies (not loaded onto railcars) and hauled in trains of up to 150 trailers in length, then converted and hauled to their destination as trucks.  Like other trains, they use air brakes that are actuated by a decrease in pressure (normally initiated in the locomotive) in a “brake pipe” that runs the length of the train.  This loss-of-pressure-actuated system allows any break in the tube to result in automatic application of the brakes (“fail-safe”).  However, major leaks or blockages in the tube or in the EOT (end-of-train device, powered by air pressure) may cause undesired application of brakes, or delay the pressurization of the tube and of the air reservoirs on each bogie, or prevent application of the brakes beyond an obstruction.  When a train is assembled, its train tube (and reservoirs) must be pressurized and the brakes tested, but if a problem occurs, it can take a long time to localize it.  Team 8 will work with a Triple Crown Services facility in Melvindale (near Detroit) to become familiar with the problem, then explore possible solutions with TC (and NS, which owns TC) personnel, and prototype the one that appears most promising.  For example, one might introduce wireless pressure transducers in a rubber portion of the brake pipe in some of the bogies, and gather a set of simultaneous observations along the length of the train during the pressurization of the brake pipe to look for anomalies.  If a good set of “baseline” observations were available (for different temperatures, etc.), then it could be used to diagnose and classify deviations, localizing them to a small portion of the train and speeding their discovery and remediation.






