EE 4333/4334 Projects



August 26, 2008
Fall 2008
Project 1 (Advisor: Dr. Cox )         3-4 Students
X-Fab Texas Project for Senior Lab in Electrical Engineering

Project: Energy Alternatives

Develop Energy roadmap for X-FAB Texas to include alternative power sources such as Wind and Solar to lower cost and improve reliability. The target power is for 6 Meg Watts with peak demand at 10 Meg Watts.

Number of students:  3-4

Prerequisites:   Background and interest in Power Engineering 

X-FAB Texas contacts:

Marcus Borhani, PE

X-FAB Texas Product Group

2301 N. University

Lubbock, Texas 79415

Phone 806-747-4400, x2147

Email marcus.borhani@xfab.com
Sid Friend
X-Fab Texas Facilities Manager

2301 N. University

Lubbock, Texas 79415

Phone 806-747-4400, x2232

Email sid.friend@xfab.com
Project 2  (Dr. Dallas)  G. Woods
Student: George Woods; Advisor: T. Dallas
Project: Sensor System for Monitoring Industrial Processing
Asarco Inc. in Amarillo is currently evaluating their SeTe facilities for potential upgrades and modernization.  As part of an ongoing project to evaluate the benefit and effectiveness of control and sensor upgrades, ACR(Amarillo Copper Refinery) wants to install an array of sensors and control on a test tank.  If the project is successful, ACR will implement the same sensors in all of their tanks. The SeTe facility is currently responsible for the processing of selenium and tellurium.  These elements are removed from chemical slimes after both copper and other metals have been removed from the raw ore.  The process involves the use of SO2 and is currently done manually.  The operating time and control of the chemical processing is currently based on the “instinct” of the operators.  This leads to less than consistent operations and potential problems with over-processing.  This has contributed to lost time and lost product in the past. The main objective for this project is to design and implement a system of sensor monitoring and process control for a single “test” tank in the SeTe facility.  Achieving this main objective will require that the student familiarize himself with industrial control systems, DAQ and sensor implementation, and industrial requirements for operation.  The student will also document his work heavily.

Project 3  (Drs. Dallas, Banister)  1 Students
Student: TBD; Advisor: T. Dallas & Dr. R. Banister
Project: Autonomous activity monitoring and fall detection system
Refinement and testing of an accelerometer based sensing system for monitoring patient activity and detecting falls. Falls are a leading cause of injury and even death for elderly patients in nursing homes and medical facilities. The student will continue development efforts by improving algorithms and performing tests of the system using multiple sensors. 

Project 4  (Dr. Dallas)  1 Students
Student: TBD: Advisor: T. Dallas
Project: Teleoperation of Microdevices
The student will develop an internet based interface between a haptic (stylus with force tactile feedback) and an array of microdevices (MEMS). This is primarily a software and internet based project. The student will develop a program that will allow a remote user to control MEMS devices and receive visual and tactile feedback through the monitor and haptic. The system has to be high speed to allow real-time control of the MEMS.

Project 5  (Drs. Dallas, Banister)   1 Students
Student: TBD: Advisor: T. Dallas & Dr. R. Banister

Project: Medical Anti-Shock Trousers

Continued development of a programmable medical device that incorporates LabView control of compressive air chambers for use in trauma and other medical situations. A system of air chambers that are placed around the patient’s legs are inflated in such a way as to reduce the onset of shock due to low blood pressure. The project will include constructing a third generation solenoid control board and improving the current LabView program.

Project 6 (Dr. Lie)  2 Students
      Student: TBD (x2); Advisors D. Lie 
Project: Testing and Analyzing 10GHz SiGe Low-noise amplifier (LNA) ICs
Several 10GHz Low-noise amplifiers (LNAs) have been simulated, designed, and fabricated in a production IBM SiGe 0.18um BiCMOS process. These LNAs are not packaged but designed with either 1-stage or 2-stage amplifiers and targeted for the lowest noise figure (NF) possible for this particular process (i.e., target NF<2dB). The student is supposed to look at the IC layouts for the 5 LNAs and design the corresponding high-frequency PCBs and off-chip matching elements to achieve the best noise match and therefore the best NF for the amplifiers for each design. He/she will get some help from 1-2 graduate students as well. This main objective will require that the student familiarize himself with radio frequency amplifier design and testing, as well as PCB parasitics and RF software to realize good PCB design. The student will need to solder the resistors, capacitors, inductors device on the PCB and also bond the IC dies onto a PCB. The student will also document his/her work heavily.

Project 7  (Drs. Lie, Dallas)  1 Student + N. Ward
Student: TBD (x1; in addition to Nick Ward) Advisors D. Lie & T. Dallas
Project: RFID based hand washing monitoring system
Besides continuing what Dr. Dallas and I have started on the development of an automated sensor and prompt system for encouraging and monitoring hand washing where RFID tags to trigger reminders as well as track compliance with hand washing protocols in medical facilities, we would need a student to team up with Nick Ward to resolve all of the software and hardware issues and increases the range of the current passive RFIDs to build a working and well-thought-through impressive prototype so that we can start working in the actual testing in BICU (Burn ICU) and SICU (Surgery ICU) at the end of the project. This concept leverages RFID technology to intelligently and ubiquitously monitor and control handwashing regimens through a system of integrated ID badges, handwashing station signals, and environmental notification devices, all supported by backend algorithms and processes. There should be minimal disruption to current infrastructure or procedures, therefore this student I have in mind will be focusing on the RF issues and communication issues and software solution parts. Several experiments/cases will need to be conducted in this project. He/she will get some help from 1 graduate student as well.
	Attachments: 
	


	Project 8 (Dr.Dallas) 1 Student

Design of Piezo Controller (*PHYSIKINSTRUMENTE http://www.physikinstrumente.com/en/products/prdetail.php?sortnr=603000 )

The frequency response of a given amplifier depends on the amplifier power, the amplifier design, and of course, the PZT capacitance. For dynamic applications, PZTs require high charge and discharge currents. Those requirements are best met by power amplifiers that can source and sink high peak currents. The average current is of secondary importance. For exact information on maximum operating frequency with a given PZT load refer to the individual frequency response graphs. 

Open-loop frequency response data for all PI PZT power amplifiers in this catalog were taken after 15 minutes of continuous operation (PZT and amplifier) at room temperature. At power up, (cold conditions) maximum operating frequency is higher. 

The indicated capacitance values are small-signal values for actual piezo actuators (measured at 1 V, 1000 Hz, 20 °C, no load). The capacitance of piezo ceramics changes significantly with amplitude, temperature, and load, up to approximately 200% of the unloaded small-signal capacitance at room temperature. See “Tutorial”, see page see link ff. for more information.

Therefore the frequency response graphs actually reflect a much higher load to the amplifier than a standard capacitor of the same value would represent.  
Reference:

Burford J. Furman, Joseph Christman, Michael Kearny, and Frank Wojcik, “Battery-operated atomic force microscope,” Rev. Sci. Instrum. 69 .1, January 1998.

Project 9 (Dr. Dallas) 1 Student

Develop Control Circuitry for Operating MEMS devices

This project would involve a collection of Labview and Electronics circuit knowledge. The idea is to convert MEMS actuation events into discrete steps (digital) and then assign an analog voltage level to these steps. Here the amplitude and frequency would be variable. The project will require modeling of electronic switches that should be able to perform over a range of voltage and frequencies. This switch needs to be programmable using Labview. The goal would be to design these systems using minimum commercial systems (voltage supplies and frequency generators) along with providing for multiple output options.



	Project 10 (Dr.Lie ) 2 Students
Student: TBD (x2); Advisors D. Lie 
Project: Testing, Design and Analyzing of a Novel Non-Contact Biosensors for Vital Signs Monitoring
The focus of this project is to develop a novel non-contact biosensor technology for continuous vital signs monitoring. We propose to design, fabricate and test highly-integrated custom wireless sensors prototypes for non-contact monitoring of vital signs. These non-contact biosensors will have a range of about 1-2 meters and can be mounted on the ceiling or unto the patient’s bed in either a hospital, nursing home or at the patient’s residence for non-invasive, continuous monitoring the heartbeat and respiration rate. An alert system and/or RFIDs can be also integrated on-chip to notify the medical professionals should irregularities occur. This main objective will require that the student familiarize himself with the principle of non-invasive microwave measurement of respiration and heartbeat system design, testing, demodulation, which includes PCB design with parasitics, software coding and RF electronics. The student will need to solder the resistors, capacitors, inductors devices on the PCB and also build successful working and robust sensor prototypes. The students will also document his/her work heavily. He/she will get some help from 1 graduate student as well.

Project 11 (Dr. Lie) 2 Students
       Student: TBD (x2); Advisors D. Lie 
Project: Analysis and Understanding of Epileptic EEG signals for Potential Seizures Monitoring and Prediction
The fact that seizures strike "like a bolt from the blue" is one of the most disabling aspects of epilepsy. We believe that long-term and continuous monitoring of EEG signals is a key to tame the disease. We must develop effective novel algorithms to diagnose, identified and predict the seizures. The foundation of our algorithms is to classify EEG patterns and associate the signals with the patient’s status. We can and have use Artificial Intelligence (AI) classifiers in MatLab toolboxes to classify different EEG patterns and yield to diagnosis results. The following work is to use the values of the features extracted from EEG to be fed into these classifiers to locate the foci of the seizures (i.e., seizure source localization). Data analysis methods such as Independent Component Analysis (ICA), Principal Component Analysis (PCA), etc., needs to be studied for focus location. Seizure prediction will be a much tougher issue as Stochastic process and nonlinear time-series analysis theory can be used to characterize different states of brain function and dysfunction. Our final goal is to predict the seizures with low false-alarm rate <10%, but I will be happy if we can simply learn from this project how to find out the source of the seizures. The students will need to have good math skills and signal processing background and willing to read papers and also document his/her work heavily. He/she will get some help from 1 graduate student and will be analyzing the teaching data obtained from a M.D. at TTUHSC from real epileptic patients.




Project 12  (Dr. Saed) Durbin
This project is from Dr. Saed on behalf of Jason Durbin

To determine the permittivity and permeability of materials using an adjustable waveguide. Also to modify the adjustable waveguide to make a horn antenna with the frequency of transmission changeable by the adjusting the waveguide. Frequencies of operation for both will be in the microwave range. 

 Project 13 (Dr. Saed) Adcock
Probe Compensation in Near-Field Measurements
Project 14 (Dr. Nutter)  Wilhelm
Create software to assess images of electrophoresis gels. (Wilhelm) 

Project 15 (Dr. Nutter) Sites
Process angiogram sequences to track contrast agent in volumetric time sequences. (Sites)

Project 16 (Dr. Nutter) Horn, Porter
               Create a guitar that assists students learning to play the instrument. (Horn)

Project 17  (Dr. Nutter)  1 Student
               Implement an experimental platform for analysis of hair cell response to audio signals. (1 student)

  

 

Celeritous will put one in and I'll manage it.
 

Project 18 (Dr. Nutter) 1 Student
Develop a Labview interface to a DAQ and an acceleration sensor to detect motor vibration and predict motor failure (1 student)
Project 19 (Dr. Nutter) 2 Students
Speech aides for the handicapped. (Mr. McDonald (LSS)/Dr. Nutter)
Multiple message speech devices, both direct-selection and scanning
 Project 20 (J. Walter, Dr. Nutter) 1 Student
To: Nutter, Brian
Subject: Senior lab projects
 

Senior lab project description:
Design, build and test a single-channel data capture system using an FPGA and analog-to-digital converter.  This system would effectively be a battery-powered single digital oscilloscope channel that would be located at a sensor location on an experiment, to make measurements but be electrically isolated from the rest of the system.  The measurements would be reported back over a fiber optic link.  No previous FPGA programming experience is required.  
Project contact:
John Walter

john.walter@ttu.edu
office EE 112

Center for Pulsed Power and Power Electronics
Project 21 (J. Walter, Dr. Nutter) 1 Student

Design, build and test a fast arbitrary waveform generator using an FPGA and fast digital-to-analog converter.  This system would output a specified wide bandwidth waveform to be used for various instrumentation testing needs.  The output waveform will be changeable during operation without reloading the firmware.  No previous FPGA programming experience is required.  
 Project Contact
John Walter

john.walter@ttu.edu
office EE 112

Center for Pulsed Power and Power Electronics
Project 22 (Dr. Pal)  2-3 Students
 
Biological System Modeling

Advisor: Ranadip Pal, 

Email: ranadip.pal@ttu.edu 

Website: http://www.ee.ttu.edu/ece2/faculty/pal.php
Abstract: The project will consist of building a mathematical model from gene expression and protein response experimental data for representing a biological system. The different steps involved will be (i) Data Preprocessing (ii) selection of important genes for the gene network of interest using feature selection methods and (iii) Identification of the model Parameters. A part of the analysis will consist of matching the time response of the generated model to the actual data. The final result will involve a set of matlab programs that can generate and simulate a mathematical model from a set of given expression data along with analysis of the characteristics of the generated model.  

Matlab codes of some of the algorithms will be provided along with tutorials on the different approaches. 

Intellectual Basis for the Project: It will involve ideas from Electrical Engineering, Computer Science, Mathematics and Statistics applied to a Biological scenario.  Biological processes need to be studied from a systems perspective that investigates interactions among collections of components while not losing sight of the mechanistic detail and chemical insight that have been the great strength of molecular biology for the past 50 years. The project will enable the student to get an idea of the upcoming field of systems biology and increase her/his creative thinking, computer simulation, technical writing and reference researching skills.  

Prerequisite: Able to program in matlab; have taken basic courses in probability and statistics, electrical circuits and communication systems.

Number of students that can work on the projects: 2-3

Project 23  (Dr. Krompholz) 1 Student
Proposal for Lab V

Investigation of GHz-radiation from opening/closing metallic contacts

Radiation emission from opening/closing contacts between two different metals reaches into the regime of several GHz, and has not been very well explored. Some aspects of this mechanism are comparable to Electrostatic Discharges (ESD) which are well known as a problem in the semiconductor industry. 

The student working on this project should start with a detailed literature survey on ESD and contact radiation, design and build an apparatus providing closing and opening contacts, and use a ultra-high-speed transient digitizer and a short dipole antenna to characterize the radiation. Expected signal amplitudes are in the region of at least several 10 mV even without current bias, so that the measurement technology will be rather straightforward. The development of some ideas about the radiation mechanism (probably fast transition of electrons from one metal to another and corresponding emission of radiation) is desirable.

Project for one student, prerequisites are fields I and II (EE3341/3342). Some basics about physical electronics (elements of EE 4314) and knowledge of DSP for signal evaluation is desirable.

H. Krompholz

Prof. ECE/Physics

EE 108, 742-1251, hermann.krompholz@ttu.edu

Project 24  Eco Car  ( Dr. Gale) 10 EE students
Yes, we need EE help for EcoCAR. 
This year, the first year of EcoCAR will be design, simulation, controls strategies, etc. I have attached a copy of the TTU proposal to EcoCAR for your information. The platform will be a 2009 Saturn Vue.

The TTU team must develop 3 vehicle architectures and compare them via simulation by the end of October. The first architecture will be a H2 fuel cell powered vehicle, the second will be a plug-in hybrid, and the third will be a more balanced (electric power to engine power) hybrid. The second and third architectures can be negotiated.

I started 4 ME teams ME 4370 during the summer; they will work on the project in ME 4371 during the fall. I have also asked Drs. Ertas and Tate to start more teams in their ME 4370 classes this fall to continue in t ME 4371 in the Spring.

 The 4 ME teams started in the summer are: 

    Axiomatic Design—determine vehicle technical specs (VTS) and develop the basic vehicle architectures 

    Simulation—use the Powertrain System Analysis Toolkit (PSAT) provided by Argonne Lab and in house software to run parametric simulations for the architectures developed

    Packaging—to determine how the components for each architecture will fit into the vehicle package

    DFMEA—to identify potential failures in the architectures and develop solutions

 We need EEs to begin working on control strategies, selecting components (motors, battery packs, A/c units, electrical interfaces (fuel cell to vehicle, etc.) ) and helping with simulations.

We do not have the official rules as yet, but the ChallengeX 2007/08 rules will provide the basic idea of the competition. Let me or Matt know if you wold like a copy.

At least 5 and as many as 10 EEs would be good.

Project 25 (Dr. Gale) 3 Students

Ok, how about someone (2-3 students?) to work on the IEEE robot starting this semester when everyone else does? Also, got to get a reply from Dickens about his willingness to provide the rules. Alternately, we could enlist the students to help mount the competition, rather than competing. Do you want me to put a proposal together?

Richard Gale

Project 26 (Dr. Neuber) Vandeventer: 

High dI/dt thyristor switching
Project 27 (Dr. Fan) 1-2 Students

Title: Light-Emitting Diode (LED) Array Control Circuit for Sensing Applications
Need 1-2 students (I really have no idea)
Develop a circuit to control a LED array with 32 LEDs. Each independent LED works in current mode with a controllable injection current of 1 uA to 1 mA. The circuit should connect with a computer through USB. Software will be developed to set the current and control the emission period of each LED. The LED array will be used for sensing applications (not a part of this student project).
Project 28 (Dr. Baker) 1 Student

Dr. Baker wants to run weight-supported treadmill project with one student.

Project 29 (Dr. Dickens) McKinney

Marx Generator

Project 30 (Dr. ???????) Smalts 

Create a dynamic quote management system, allowing for the company to create quotes from an inventory.  Customers, Contacts, Billing Addresses, previous quotes, Support renewal contracts and many other items must be kept track of with this system.  Integration into a previous system I have created is also requested.  I know it is a short description, and there is much more to the system, but I am hoping to get credit for doing that work during this semester.  It will be a large, expansive system, requiring alot of C#, ASP .Net, and SQL coding.

 
