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CHEMICAL & BIOMEDICAL ENGINEERING 

Venkat Bhethanabotla, Ph.D. 
Professor  & Chair 
Molecular Dynamics, Statistical mechanics, and Molecular thermodynamics. 
 

Norma Alcantar, Ph.D. 
Associate Professor 
Properties of thin films and biosystems, Conducting organic thin films, Biomaterials engineering, and 
Surface interactions. 
 

J. Carlos Busot, Ph.D. 

Professor Emeritus 
Reactor design and simulation, Irreversible thermodynamics, and Engineering education. 

 

Scott W. Campbell, Ph.D. 

Professor 
Solution Thermodynamics, Phase equilibria, Environmental Monitoring and Modeling,  

 

David Eddins, Ph.D. 

Interdisciplinary Professor 
Correlates of Auditory Perception, Auditory Perception of the Pathological Voice, Models of Auditory 

Processes. 

 

Robert Frisina, Ph.D. 

Professor , Associate Chair, & Director of the Biomedical Engineering Program 
Development of Bio-therapeutic Systems, Translation Research on Deafness and other 

Neuroengineering Applications. 

 

Richard Gilbert, Ph.D. 

Professor 
Biomedical systems, Electrochemotherapy, Instrumentation, Engineering education, and Drug delivery. 

 

Yogi Goswami, Ph.D. 

John and Naida Ramil Professor 
Energy conversion, Solar energy, Hydrogen energy and Fuels cells, Thermodynamics and Heat transfer, 

and HVAC. 

 

Vinay K. Gupta, Ph.D. 

Professor and Graduate Program Co-Director 
Self-Assembly, Interfacial Phenomena, Polymeric Materials, Nanotechnology, and Molecular Recognition 

 

 



Mark Jaroszeski, Ph.D. 

Associate Professor 
Drug and gene delivery, Electrofusion, Biomedical Instrumentation, and Electrophoresis. 

 

Babu Joseph, Ph.D. 

Professor 
Process modeling, Simulation and control, Sensors and signal processing, and Engineering education. 

 

Piyush Koria, Ph.D. 

Assistant Professor 

Tissue engineering, Biomaterials, Drug delivery, Nanomedicine, Protein engineering, and 

BioMicroelectromechanical systems (BioMEMs). 

 

John Kuhn, Ph.D. 

Assistant Professor 

Heterogeneous catalysis, Structure and properties of metal and metal oxide nanoparticles, and 

Electrochemistry. 

 

William E. Lee III, Ph.D., PE 

Professor 

Biomechanics, Human sensory perception, Biorheology, and Environmental biotechnology. 

 

J.A. Llewellyn, Ph.D. 

Professor Emeritus 

Artificial intelligence, Data analysis, Distributed learning and Educational computing. 

 

Christopher Passagila, Ph.D. 

Associate  Professor 

Vision Systems, Neural Signal Processing, Computational Modeling, Retinal Physiology, and Disease. 

 

Anna Pyayt Ph.D. 

Assistant Professor 

Electro-optic polymer devices, blood testing platforms for mobile medicine  

 

Alberto A. Sagüés, Ph.D., PE 

Distinguished University Professor 

Materials engineering, Corrosion performance of materials for construction and energy applications, 

Failure analysis and prevention, and Physical metallurgy. 

 

 



Carlos A. Smith, Ph.D., PE 

Professor Emeritus  

Automatic process control, Dynamic process modeling, and Process engineering. 

 

Aydin K. Sunol, Ph.D., PE 

Professor 

System engineering, Supercritical fluid technology, Green engineering, and Product and process design. 

 

Ryan Toomey, Ph.D. 

Associate Professor 

Material science, Polymer thin films, Hydrogels, Molecularly imprinted materials, and Holographic 

Polymerization. 

 

John Wiencek, Ph.D. 

Dean, College of Engineering & Professor 

Colloids, Protein biophysics, and Membrane processes. 

 

 
  



CIVIL & ENVIRONMENTAL ENGINEERING 

Manjriker Gunaratne, Ph.D., PE 

Professor & Chair 

Pavement management systems, Pavement design, and Probabilistic methods and reliability. 

 

Mel Anderson, Ph.D., PE 

Professor Emeritus 

Hydraulics, Water resources, System analysis, and Fluid mechanics. 

 

William Carpenter, Ph.D., PE 

Professor Emeritus 

Structural engineering, Optimization, Viscoelasticity, Fracture mechanics, and Adhesive bonding. 

 

Jeffrey A. Cunningham, Ph.D. 

Associate Professor 

Contaminant fate and transport in the environment, Physical, chemical and biological processes for 

water treatment, Water resources and water re-use, and Remediation of contaminated soil and 

groundwater. 

 

Thomas G. Davis, Ph.D., PE, PLS 

Professor of the Practice 

Land surveying, numerical methods, computer programming, coordinate geometry.   

 

Wayne Echelberger, Jr. Ph.D., PE, BCEE 

Professor Emeritus 

Environmental engineering, Environmental quality planning and management, Water pollution control, 

Water supply engineering, Solid and hazardous waste management, Industrial waste management. 

 

Sarina J. Ergas, Ph.D. 

Professor and Graduate Program Director 

Environmental biotechnology-bioremediation, Biological air pollution control, Membrane bioreactor 

systems, Nutrient removal, and Water scarcity. 

 

Stanley C. Kranc, Ph.D., PE 

Professor Emeritus 

Experimental and theoretical fluid mechanics, Numerical analysis, Corrosion of reinforcing steel in 

concrete, Magnetofluidmechanics and electrohydrodynamics, Transport processes, Multiphase flow and 

heat transfer, Chemically reacting flow and combustion, and Physics of high temperature gases. 

 



Jian J. Lu, Ph.D., PE 
Professor 

Traffic operations, Intelligent transportation systems, Systems design, Safety, Data acquisition, and 
Pavement performance modeling. 

 
Qing Lu, Ph.D. 

Assistant Professor 

Pavement Design, including analysis and preservation, asphalt and asphalt mixes, transportation 

infrastructure system management and surface technologies for orthotropic steel deck bridges. 

 

James R. Mihelcic, Ph.D.  

Professor, State of Florida 21st Century World Class Scholar 

Sustainable development, Green engineering, Global water and sanitation, and Engineering education 

reform. 

 

Gray Mullins, Ph. D., PE 

Professor 

Large scale testing, Field instrumentation, Subsurface sensing and characterization, Structural and 

geotechnical engineering, Instrumentation, Full scale testing of bridges and foundations, Post Grouted 

Drilled Shaft Design and Construction, Quality Assurance of Drilled Shafts. 

 

Mahmood H. Nachabe, Ph.D., PE 

Professor 

Subsurface hydrology, fate and transport of chemicals in the vadose zone, Stochastic hydrology, and 

Uncertainty in distributed models. 

 

Karim Nohra, M.S. 

Instructor 

Statics, Dynamics, Mechanics of materials, and Engineering education. 

 

Abdul Pinjari, Ph.D. 

Assistant Professor 

Transportation Planning and Travel Demand Modeling, Econometric Modeling of Travel Behavior, 

Integrated Land-use Travel Demand Modeling, Sustainable Transportation, Freight Transportation, 

Travel Data Collection, Safety 

 

Steve E. Polzin, Ph.D., PE 

Transit Research Director, Center for Urban and Transportation Research (CUTR) 

Public transportation planning and design, Mobility and accessibility, Policy analysis 

 

 



Mark Ross, Ph.D., PE 

Professor 

Water resources, Hydrologic hydraulic, and water quality modeling, Surface and groundwater 

interaction, GIS applications in hydrology, lake and estuary water quality management, and Estuary 

sediment dynamics. 

 

Michael J. Stokes, Ph.D., PE 

Instructor 

Foundation load testing, non-destructive foundation integrity testing, FRP (fiber-reinforced polymer) 

repair of corroding piles, engineering education. 

 

Amy Stuart, Ph.D. 

Associate Professor 

Transport and transformation of pollutants in the atmospheric environment, environmental 

computational modeling, human exposures to air pollutants.   

 

Alberto A. Sagues, Ph.D., PE 

Distinguished University Professor 

Materials engineering, Corrosion performance of materials for construction and energy applications, 

Failure analysis and prevention, and Physical metallurgy. 

 

Rajan Sen, Ph.D., PE 

Professor 

Structural engineering, Bridge design, Dynamics response of structures, Dynamic behavior of piles, and 

Pre-stressed concrete. 

 

Daniel Simkins, Ph.D. 

Associate Professor 

Nanomechanics and computational nanomechanics, Computational biomechanics and computational 

biology, Computational solid and fluid mechanics, Inverse problems in structural dynamics. 

 

Andrés E.  Tejada-Martinez, Ph.D. 

Assistant Professor 

Finite element methods for fluids, Subgrid-scale parameterizations for large-eddy simulation (LES) of 

turbulent flows, Novel LES methodologies, and Numerical simulations of turbulence in the ocean and 

integration with field observations. 

 

 

 

 



Maya A. Trotz, Ph.D. 

Associate Professor 

Application of chemical principles to the study and manipulation of pollutant behavior (e.g. arsenic) in 

natural aquatic systems and in engineered processes. 

 

Kalanithy Vairavamoorthy, Ph.D. 

Professor & Director, School of Global Sustainability 

Membrane and biological processes for water purification and wastewater reclamation, Industrial 

wastes minimization, and the Remediation of contaminated soils and sediments, Sustainable energy 

sources and processes, and Ecological engineering. 

 

Daniel H. Yeh, Ph.D., PE 

Associate Professor 

Membrane and biological processes for water purification and wastewater reclamation, Industrial 

wastes minimization, and the Remediation of contaminated soils and sediments, Sustainable energy 

sources and processes, and Ecological engineering. 

 

Abla M. Zayed, Ph.D. 

Associate Professor 

Materials engineering and mechanical performance of concrete, metals and composites. 

 

Qiong Jane Zhang, Ph.D. 

Assistant Professor 

Green engineering and sustainable, life cycle assessment water-energy nexus, environmental fate and 

transport modeling, and water supply and treatment. 

 

Yu Zhang, Ph.D. 

 Assistant Professor 

Air transportation, Transportation network modeling and operations, Transportation economics and 

planning, Freight transportation, and Transportation Sustainability. 



COMPUTER SCIENCE & ENGINEERING 

Larry Hall, Ph.D. 
Distinguished University Professor & Chair 
Intelligent systems, Machine learning/data mining, Fuzzy logic in intelligent systems, and Artificial 
intelligent in visual pattern recognition. 

 
Ken Christensen, Ph.D. 
Professor & Undergraduate Program Director 
Performance evaluation of computer networks and High –speed packet switch architectures. 

 
Harvey Glass, Ph.D. 
Professor Emeritus  
Operating systems, Programming languages, and Embedded systems design. 
 
Dmitry Goldof, Ph.D. 
Professor and Associate Chair 
Motion analysis, Computer Vision, Image Processing & Biomedical Applications, Pattern Recognition 

 
Adriana Iamnitchi, Ph.D. 
Associate Professor 
Large-scale distributed systems, Grid computing, and Peer – to –peer networks. 

 
Henrick Jeanty, Ph.D. 
Instructor 
Handwriting & pattern recognition, Image & face recognition, Optical character recognition, and 
Automatic document handling systems. 

 
Abraham Kandel, Ph.D. 
Endowed Eminent Scholar and Distinguished Research Professor 
Applied fuzzy logic and computational intelligence, Software testing and productivity, Decision-making 
in uncertain environments, and Data mining. 

 
Rangachar Kasturi, Ph.D. 
Douglas W. Hood Professor 
Computer vision and pattern recognition, and Document image analysis. 

 
Srinivas Katkoori, Ph.D. 
Associate Professor 
High level synthesis, Low power synthesis, Radiation VLSI design, and CAD. 

 
Miguel Labrador, Ph.D. 
Associate Professor & Graduate Program Director 
Design and evaluation of transport layer protocols, Wireless Ad hoc and sensor networks, and 
Bandwidth estimation techniques. 

 



Jay Ligatti, Ph.D. 
Associate Professor 
Software security and programming languages. 
 

Luther Palmer, Ph.D. 
Assistant Professor 
Biomorphic robotics, which seeks to emulate the mechanics, sensor systems, computing structures and 
methodologies used by biological systems, to transverse challenging terrain. 

 
Rafael Perez, Ph.D. 
Professor & Associate Dean of Academics Affairs 
Artificial intelligence, Neutral networks, and Genetic algorithms. 

 
Les Piegl, Ph.D. 
Professor 
Computer-aided design, Geometric modeling, Computer graphics and analysis, and Design of geometric 
algorithms. 

 
Xiaoning Qian, Ph.D. 
Assistant Professor 
Genomic signal processing, computational biology, and Biomedical image analysis. 

 
Nagarajan Ranganathan, Ph.D. 
Distinguished University Professor 
VLSI system design, VLSI design automation power estimation and optimization computer architecture, 
and Heterogeneous computing bioinformatics. 

 
Dewey Rundus, Ph.D. 
Associate Professor 
Human-computer interaction. 

 
Sudeep Sarkar, Ph.D. 
Professor  
Perceptual organization in single images and multiple image sequences, Biometrics, Gait recognition, 
Color- texture analysis, and Performance evaluation of vision systems. 

 
Yu Sun, Ph.D. 
Assistant Professor 
Robotics, Haptics, Computer vision, Human computer interaction (HCI), and Medical robotics. 

 
Yicheng Tu, Ph.D. 
Assistant Professor 
Data management, Power-efficient data management systems, and automatic databasetuning, Data 
stream processing, Peer-to peer networks, and Multimedia databases. 

 
 



Ralph Tindell, Ph.D. 
Instructor and Undergraduate Advisor 
Computer Science Curriculum. 

 
Rahul Tripathi, Ph.D. 
Assistant Professor 
Classical and quantum complexity theory, Algorithms, and Graph-theoric problems. 

 
Murali Varanasi, Ph.D. 
Emeritus Professor 
Coding theory and Computer arithmetic. 

 
Jing Wang, Ph.D. 
Instructor 
Computer animation, Motion capture, and Empirical evaluation. 

 
Hao Zheng, Ph.D. 
Associate Professor 
Developing methods to describe digital systems at high abstraction level, and synthesis algorithms 
mapping those digital systems into the implementation with high performance, low power 
consumption, robustness, and adaptivity. 
 

 
 
 
 
 
  



ELECTRICAL ENGINEERING 

Thomas M. Weller, Ph.D. 
Professor, Chair, and Associate Dean of Research 
RF micro electromechanical systems, Development and application of microwave materials, and 
Integrated circuit design. 

 
Huseyin Arslan, Ph.D. 
Associate Professor 
UWB, OFDM based wireless technologies with emphasis on WIMAX and IMT-Advanced, and cognitive 
and software defined radio.  

 
Sanjukta Bhanja, Ph.D. 
Associate Professor 
Analysis of reliability and its trade-off with performance and power, Development of quantum-aware 
probabilistic belief model for Quantum cellular automata, Magnetic and Molecular cellular automata, 
and unconventional non-Boolean computing paradigm using inherent properties of the nano-structures. 

 
Kenneth Buckle, Ph.D. 
Associate Professor & Graduate Program Director 
Analysis, understanding, and modeling of electromagnetic phenomena from direct current magnetic 
field configurations through high frequency electromagnetic problems. 

 
Larry Dunleavy, Ph.D. 
Professor  
Microwave and millimeter-wave device, circuit and system design, characterization and modeling. 

 
Lingling Fan, Ph.D. 
Assistant Professor 
Modeling and Control of energy systems and smart grids. 

 
Christos Ferekides, Ph.D.  
Professor 
Study and development of electronic materials and devices for opto-electronic applications such as solar 
cells, light emitting diodes, and x-ray detectors.  

 
Richard Gitlin, Sc.D. 
State of Florida 21st Century World Class Scholar 
Agere Systems Chair 
Distinguished Professor 
Wireless signal processing, communications, and networking (4G, cognitive systems, heterogeneous 
systems, ad-hoc systems, and cross-layer design), broadband networking (quality of service, restoration 
and reliability, Terabit networks), and communications and networking for biomedical applications. 

 
 
 



Rudolph Henning, Ph.D.  
Professor Emeritus 
Microwave research and Programs for Minority Student Success in Engineering. 

Andrew Hoff, Ph.D.  
Associate Professor 
Afterglow chemical processing of materials for electronics, sensor, and MEMS applications, Oxide 
formation on Si & SiC, Diamond processing, Surface Conditioning, Noncontact Corona Kelvin Metrology 
of electronic materials, Dielectrics, SiC, Corona Ion-Assisted delivery of drugs and DNA to Skin and 
Tissue, Noncontact voltage and corona characterization of cells and tissue, Contamination monitoring 
and control in IC Manufacturing, Microsystem and MEMS fabrication, and Integrated Circuit 
manufacturing and in-line testing. 

 
Vijay Jain, Ph.D.  
Distinguished  Professor 
Biomedical systems, biomedical imaging and biomedical image processing, Communication systems and 
networks, Digital image and video processing, VLSI implementations, system on a chip (bio-sensing, DNA 
microarrays, opto-electronics, MEMS, digital, analog), and 3-D SOCs. 

 
Michael Kovac, Ph.D. 
Professor Emeritus  
Microelectronics and Nanotechnology. 

 
Zhixin Miao, Ph.D. 
Assistant Professor 
Smart grid automation, electrical power system modeling and simulation, microgrid technologies to 
integrate renewable energy and energy storage, and power markets. 

 
Don Morel, Ph.D. 
Professor 
Renewable energy, Photovoltaic solar energy with particular emphasis on the development of thin film 
solar cells of CuInGaSe2, CdTe and CdSe, amorphous Si, and organic materials. 

 
Wilfredo Moreno, Ph.D. 
Professor 
System integration by providing “off-the-shelf” hardware/software solutions to industrial application in 
the areas of Digital Signal Processing, Communications, Industrial Controls, Microelectronics, and 
Biomedical Engineering and Multimedia Solutions including Voice and Video over IP applied to Distance 
Learning Solutions. 

 
Salvatore Morgera, Ph.D. 
Professor 
Wireless networks, biometrics for identity management, and the intersections between communications 
and information theory and medicine. 

 
 



Gokhan Mumcu, Ph.D. 
Assistant Professor 
Electromagnetic theory, computational electromagnetics, THz imaging systems, metamaterials and their 
applications to small directive radiators and printed miniature antennas. 

 
Andrew Raij, Ph.D. 

Assistant Professor 

Intersection of Personal Sensing, Computer Graphics, and Human-Computer Interaction, including how 
wearable sensors, mobile smartphones, virtual reality, and information visualization can enable people 
to gain insight into and improve aspects of everyday life.  

 
Stephen Saddow, Ph.D. 
Professor 
Wide-bandgap semiconductor materials for high-field and high-power device applications, specifically 
SiC for Bio, Nano and MEMS applications. 
 

Ravi Sankar, Ph.D. 
Professor 
Wireless communications, networking, and signal processing and its applications, Resource and mobility 
managements of wireless cellular, Ad-hoc, and sensor networks, Energy-efficient design and cross-layer 
optimization, processing, coding, and recognition applications to speech, image, biomedical and other 
signals and in integrating intelligent techniques including the use of neural networks and fuzzy logic in 
the simulation, modeling, and design of high performance and robust systems. 
 

Rudy Schlaf, Ph.D. 
Associate Professor & Director of Undergraduate Research (College of Engineering) 
Spray based deposition of macro-molecular thin films and interfaces, Photoemission spectroscopy on 
organic semiconductor/bio-materials interfaces, Work function measurements, Directed assembly of 
macromolecular materials, Biosensors, Thin film photovoltaics, and New substrate materials for Matrix 
Assisted Laser Desorption Ionization Mass spectrometry (MALDI-MS).  

 
David Snider, Ph.D., PE 
Professor Emeritus  
Mathematical modeling in physics and engineering, numerical analysis, signal processing, differential 
equations, optimization, and random processes. 

 
Lee (Elias) Stefanakos, Ph.D. 
Professor & Director of Clean Energy Research Center 
Renewable energy sources and systems, hydrogen and fuel cells, and electric and hybrid vehicles. 

 
Arash Takshi, Ph.D. 
Assistant Professor 
Bio and Organic electronic devices, particularly in photovoltaic devices. 

 
 
 



Sylvia Thomas, Ph.D.  
Assistant Professor 
Advanced Materials for applications in alternative energy sources, Sustainable environments, bio-
applications for nano-electro mechanical system (NEMS) devices, and nanowires and nanoparticles. 

 
Thomas Wade, Ph.D. 
Professor Emeritus  
Solid state microelectronics, VLSI multilevel inter-connection systems, test structure development, 
fluctuation phenomena in solid state devices, and solid state material characterization. 

 
Jing Wang, Ph.D.  
Assistant Professor 
Nano/microfabrication, Nanomaterials, RF MEMS devices, On-chip power generation, Microfluidics, 
MEMS transducers, RF integrated circuit, Wide bandgap materials, Polymer nanocomposite, and 
Responsive polymers. 

 
Paris Wiley, Ph.D. 
Associate Professor & Associate Chair 
Energy Systems, Electric/Hybrid Vehicles, and Alternative Fuels. 
  



INDUSTRIAL AND MANAGEMENT SYSTEMS ENGINEERING 

Jose Zayas-Castro, Ph.D. 
Chair & Professor 
Enterprise change reengineering, Engineering the service sector, Productivity improvement applied to 
service and manufacturing enterprises, Entrepreneurship, Applied statistical analysis, Economic/cost 
analysis and systems dynamics student learning curricular development and assessment. 
 

Griselle Centeno, Ph.D. 
Associate Professor 
Applied operations research, Scheduling, Decision making, Capacity planning modeling for 
transportation, Manufacturing, and Healthcare Systems. 
 

Tapas K. Das, Ph.D. 
Professor   
Applied stochastic processes, Quality engineering, Dynamic decision processes, and Simulation based 
optimization of competitive and noncompetitive decision processes. 
 

Susana Lai-Yuen, Ph.D. 
Associate Professor 
Computer-aided design (CAD), Computer-aided molecular design (CAMD), Nanotechnology, Human-
computer haptic interfaces, and Computational geometry for design and manufacturing. 
 

Geoffrey Okogbaa, Ph.D. 
Professor, IIE Felow 
Reliability, Maintainability, Engineering design, Automated manufacturing systems, and Quality Control. 
 

Kingsley Reeves, Ph.D. 
Associate Professor 
Supply chain management, Organizational structure, Collaborative networks, and Managerial decision 
making in outsourcing. 
 

Alex Savachkin, Ph.D. 
Assistant Professor 
Analytical support of enterprise risk management, Health care engineering, Public health disaster 
mitigation, and Cancer care engineering. 
 

Paul Schnitzler, Ph.D. 
Instructor 
Management of technological change motivation, and the development of individual creativity for the 
benefit of organizations. 

 
Michael Weng, Ph.D. 
Associate Professor Computer numeric methods, Production control, Operations research, and Material 
resource planning. 

 
 



Ali Yalcin, Ph.D. 
Associate Professor & Graduate Program Director 
Discrete event systems modeling, Analysis and control, and Manufacturing information systems. 

 
Hui Yang, Ph.D. 
Assistant Professor 
Healthcare informatics, Nonlinear dynamics, Sensor based modeling and analysis, Reliability, and 
Statistical quality control. 

 
Patricia Zarate, Ph.D. 
Instructor & Engineering Management Program Coordinator 
Manufacturing and services systems, Application in medical devices and pharmaceutical industries, 
Multivariate quality control, and Statistical analysis. 

 
Bo Zeng, Ph.D. 
Assistant Professor 
Discrete and combinatorial optimization, and Data mining and their applications in medical decision 
making and healthcare systems. 
 
 



MECHANICAL ENGINEERING 
 
Rajiv Dubey, Ph.D. 
Chair & Professor 
Design, simulation and testing of haptic  interfaces and assistive devices for persons with disabilities, 
Rehabilitation engineering, Smart prosthetics and orthotics, Robotic/telerobotic applications in 
healthcare, space, undersea, and nuclear waste management, and Dynamic systems and controls. 
 

Glen Besterfield, Ph.D. 
Associate Professor 
Probabilistic mechanics, Solid mechanics, Finite elements methods, Total quality management, Bascule 
bridges, and Engineering education. 
 

Stephanie Carey, Ph.D. 
Instructor  
Motion analysis, Rehabilitation engineering, Biomechanics, Prosthetic design. 
 

Nathan Crane, Ph.D. 
Assistant Professor 
Micro and Nanoscale assembly, Additive manufacturing/rapid prototyping processes, Manufacturing, 
Machine design, and Thermal protection systems for hypersonic flight. 
 

Don Louis Dekker, Ph.D. 
Adjunct Professor 
Engineering design processes, and Engineering education. 
 

Delcie Durham, Ph.D. 
Professor 
Sustainable manufacturing, Predictive product realization, Fundamental methods for complex systems, 
and Interdisciplinary research organizational models. 
 

Nathan Gallant, Ph.D. 
Assistant Professor 
Biomechanics, Cell adhesion, Biomaterials, Tissue engineering, Surface functionalization, and 
Micropatterning. 
 

Rasim Guldiken, Ph.D. 
Assistant Professor 
Bio-MEMS sensor design and fabrication, Micro-fluidics, Ultrasonic imaging, Micromachined ultrasonic 
transducer design, Ultrasonic cleaning and Non-destructive testing. 
 

Daniel Hess, Ph.D. 
Professor 
Dynamics of mechanical & structural systems with friction, Machinery dynamics & diagnosis, and 
Mechanical design. 
 
 



 

Autar K. Kaw, Ph.D. 
Professor 
Engineering education research, Mechanics of composite materials, Elasticity, Fracture, Thermal 
stresses, Graphic user interfaces for engineering problems, and Web based course development. 

 
Ashok Kumar, Ph.D. 
Professor & Director, Nanotechnology Research and Education Center (NREC) 
Thin film technology for multifunctional applications, Processing, characterization, and applications of 
nanomaterials, Reliability issues in microelectronics and MEMS devices, Sensor technology, Novel 
materials for energy applications, Analytical techniques of thin films and surfaces. 

 
Craig Lusk, Ph.D. 
Asscioate Professor 
Compliant mechanisms, MEMS design, Biomechanics, and Theoretical kinematics. 

 
Ajit Mujumdar, Ph.D. 
Instructor 
Particle technology – Micron to Nano scale dry particle coating, Mixing and segregation, Fluidization, 
Granulation, Numerical simulations by discrete element method (DEM), Computational fluid dynamics, 
and ANN. 

 
Jose Porteiro, Ph.D. 
Professor 
Fluid dynamics, Heat transfer, Separated flows, and Experimental techniques. 

 
Frank Pyrtle III, Ph.D. 
Assistant Professor 
Two-phase heat transfer, Droplet and spray cooling, Micro/nano scale heat transfer, and 
Microelectronic device thermal management. 

 
Muhammad Mustafizur Rahman, Ph.D. 
Professor & Graduate Program Director 
Modeling and simulating of thermal systems, Hydrogen liquefaction and storage, Aircraft and spacecraft 
thermal management, Heat transfer and air quality in buildings, Electronics packaging, Magnetic 
refrigeration, and Jet and spray impingement. 

 
Kyle Reed, Ph.D. 
Assistant Professor 
Rehabilitation engineering, Haptics, Human-machine interaction, Medical robotics, and Engineering 
education. 
 

Alex Volinsky, Ph.D. 
Associate Professor 
Thin films processing, Mechanical properties and characterization, Adhesion and fracture of thin films, 
Nanoindentation, Irradiated materials properties and X-Ray diffraction. 



 
Stuart Wilkinson, Ph.D. 
Associate Professor 
Advanced interdisciplinary systems design. 
 

Shuh Jing Benjamin Ying, Ph.D. 
Professor Emeritus and Adjunct Professor 
Electro-Mechanical Design 
. 



College of Engineering Research Centers 

1 Center for Assistive and Rehabilitation 
Robotics Technologies (CARRT) 
 

 

This Center incorporates innovative theory 
and state-of-the-art facilities to develop 
rehabilitation robotics technologies. 

2 Center for Communications and Signal 
Processing (CCSP)  

This Center promotes research and 
development in the transport of information 
on electronic photonic media; networking of 
intelligent systems; and processing of signals, 
images and video. 

3 Center for Digital and Computational Video 
(CDCV) 

This Center provides a focal point for 
multidisciplinary research and education in a 
broad spectrum of digital and computational 
video. 

4 Center for Urban Transportation Research 
(CUTR) 

CUTR is a nationally recognized center of 
excellence in transportation issues. 

5 Center for Wireless and Microwave 
Information Systems (WAMI) 

Research done here is advancing the state of 
knowledge in the wireless and microwave 
field. 

6 Clean Energy Research Center (CERC) This Center investigates Florida’s abundance 
of solar and biomass resources for use as 
environmentally clean sources of power. 

7 Nanotechnology Research and Education 
Center (NREC) 

Research at the NREC deals with diverse fields 
of nanoscience such as new materials, 
molecular and nano-electronics, nano-
electroptics, nano-medicine and nano-
biology. 

8 Global Center for Hearing and Speech 
Research (GCHSR) 

Research at GCHSR focuses on developing 
novel interventions and treatments for 
different types of sensory deficits. 



College of Engineering Graduate Fellowship Recipients 

NSF Graduate Research Fellowship Program (GRFP) 
Frank Alexander, Jr. 
Joseph Register 
Dorielle Price 
Tony Price 
 
National Institutes of Health (NIH) Ruth Kirschstein National Service Award  
Eva Williams  
 
Ford Foundation Diversity Fellowship Program 
Julio Medrano 
Dorielle Price 
 
NASA Graduate Student Researchers Program (GSRP) Fellowship 
David Cure 
 
NASA Harriett Jenkins Predoctoral Fellowship Program 
Innocent Udom 
 
IEEE Microwave Theory, Techniques, Society (IEEE-MTTS) Fellowship Programs 
Evelyn Benabe 
 
USF Presidential Fellowship 
Jayita Das 
Alexandra Oliveros Villalba 
 
NSF International Research in Engineering Education (IREE) Fellowship Program 
Frank Alexander, Jr. 
Justin Boone 
 
Draper Laboratory Fellowship (DLP) Program 
Kevin Luongo  
 
National Consortium for Graduate Degrees for Minorities in Science and Engineering (GEM) Fellowship  
Kathryn Bailey 
Michael Grady 
Eric Huey 
Dayna Martinez 
Alisha Peterson 
Andrea Rocha 
John Shelton 
 
NSF Sandia National Lab Internship Program 
Michael Celestin 
 
McKnight Doctoral Fellowship Program 
Veronica Aponte 
Evelyn Benabe 



College of Engineering Graduate Fellowship Recipients 

Natasha Cover 
Fedena Fanord 
Michael Grady  
Eric Huey 
Ransford Hyman, Jr. 
Julio Medrano 
Alisha Peterson 
Dorielle Price 
Tony Price 
Issa Ramirez 
Brandon Richard 
 
USF Diverse Student Success Fellowship 
Shamima Afroz 
Vinicio Carias 
Kathryn Bailey 
Alescia Malone-Winsley 
Sandro Paz 
Monica Puertas 
Ana Rioja 
Innocent Udom 
 
Alfred P. Sloan Minority Ph.D. Fellowship Program 
Olukemi Akintewe 
Veronica Aponte 
Kathryn Bailey 
Evelyn Benabe 
Pablo Cornejo-Warner 
Natasha Cover 
Mutasim El-Sheikh 
Fedena Fanord 
Prony Bonnaire Fils 
Michael Grady 
Maritza Muniz-Maisonet 
Samuel Perez 
Alisha Peterson 
Tony Price 
Issa Ramirez 
Rafael Rodriguez  
Mark Santana 
John Shelton 
Innocent Udom 
Ramiro Vega 
 

NSF Bridge to the Doctorate Fellowship Program 
Olukemi Akintewe 
Frank Alexander, Jr. 
Edikan Archibong 
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Opening Remarks 

John Wiencek, Ph.D., is Dean of the College of Engineering and a 

Professor in the Department of Chemical and Biomedical 

Engineering.  Previously, Dr. Wiencek served as chair of the 

Department of Chemical and Biochemical Engineering at the University 

of Iowa, an AAU institution. After completing his Ph.D. from Case 

Western Reserve University in Chemical Engineering, Dr. Wiencek 

joined Rutgers University as Assistant Professor. He earned his tenure 

at Rutgers and moved to the University of Iowa and was subsequently 

appointed as chair of the Department of Chemical and Biochemical 

Engineering. 

Dr. Wiencek is an accomplished teacher and scholar, having won several national and institutional 

awards in both areas. He has a long list of peer-reviewed publications and presentations and has 

attracted over $7.5 million in research support from external, competitive funding agencies including 

the NSF, NIH, NASA and DOE. His research interests focus on protein biophysics and novel membrane-

based water purification. 

 



Faculty Presenter 

Paul Sandberg Ph.D., D.Sc. is Senior Associate Vice President of the 
Office of Research & Innovation, Distinguished University Professor, 
Vice Chairman of the Department of Neurosurgery and Brain Repair, 
and Executive Director of the Center of Excellence for Aging and Brain 
Repair at the University of South Florida. Dr. Sandberg earned his Ph.D. 
in Neurological Science at the Australian National University in 1981 
and his D.Sc. at the Australian National University in 1998. 
 
Dr. Sandberg is Editor-in-Chief of Cell Transplantation, Executive 
Director of the American Society for Neural Transplantation and Repair, 
and past president of the Cell Transplant Society. He is Associate Editor 
of Stem Cells and Development. Dr. Sandberg is the author of more 
than 400 scientific articles and has published thirteen books including, 
Neural Stem Cells: Methods and Protocols and Neural Stem Cells for 

Brain and Spinal Cord Repair, and is an inventor of over twenty-five U.S. patents. He has been 
recognized with many awards for his pioneering work in understanding the role of stem cells in 
neurological disorders.  



Guest Speaker 

Kenneth Ford, Ph.D., is Founder and CEO of the Institute for Human & 
Machine Cognition (IHMC) — a not-for-profit research institute. 
Richard Florida has described IHMC as "a new model for 
interdisciplinary research institutes that strive to be entrepreneurial 
and academic, firmly grounded and inspiringly ambitious." IHMC 
headquarters are in Pensacola, Florida and a new branch research 
facility has recently opened in Ocala, Florida. 
 
Dr. Ford is the author or coauthor of hundreds of scientific papers and 
six books. Ford's research interests include: artificial intelligence, 
cognitive science, human-centered computing, and entrepreneurship 
in government and academia. 
 
Dr. Ford has received many awards and honors including the Doctor 

Honoris Causas from the University of Bordeaux in 2005 and the 2008 Robert S. Englemore Memorial 
Award for his work in artificial intelligence (AI). In October of 2002, President George W. Bush 
nominated Dr. Ford to serve on the National Science Board and the United States Senate confirmed his 
nomination in March of 2003. The National Science Board (NSB) is the governing board of the National 
Science Foundation (NSF) and plays an important role in advising the President and Congress on science 
policy issues. The following year, Florida Trend Magazine named Dr. Ford one of Florida's 4 most 
influential citizens working in academia. In 2005, Dr. Ford was appointed and sworn in as a member of 
the Air Force Science Advisory Board. In 2007, he became a member of the NASA Advisory Council and 
on October 16, 2008, Dr. Ford was named as Chairman of the NASA Advisory Council. In August 2010, 
Dr. Ford was awarded NASA's Distinguished Public Service Medal — the highest honor the agency 
confers. 
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Battery Energy Storage System Power Capacity Estimation in Photovoltaic 
System  

 
N. Damnjanovic, M. Alhaider, L. Fan, and Z. Miao 

Department of Electrical Engineering 
 

malhaide@mail.usf.edu 
 

Keywords:  Renewable Energy, Photovoltaic, Battery Energy Storage Systems (BESS) 
 

Solar Photovoltaic systems have been one of the most important renewable energy sources 
being integrated onto distribution systems. However, voltage and frequency fluctuations and 
environmental changes have been major problems preventing photovoltaic to be used efficiently. In our 
research, a Battery Energy Storage System (BESS) is adopted to accommodate the fluctuations of the 
photovoltaic generation. The objectives of this research are to research how to mitigate those problems 
and how to optimize the size and cost of the BESS. A probability-based approach is proposed to 
determine the suitable size of the BESS used with PV system to produce a constant power output from 
the system. Real operation data from an existing PV system is used to accomplish this research. The 
study results show the proposed approach can improve the operation performance of a PV generation 
system under various conditions and minimize the cost of the BESS system. 
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Effects of PCM Embedded with Carbon Nanofiber Additives to Enhance Thermal 
Conductivity for Thermal Storage in Electronic Devices 

 
Bermanley Augustin, Samuel Perez, Sylvia W. Thomas 

 Advanced Materials Bio and Integration Research (AMBIR) Group 
Department of Electrical Engineering 

 
baugusti@mail.usf.edu 

 
Keywords: thermal storage, Phase Change Material, carbon nanofibers, paraffin wax  
 

Recent advancements to achieve quality thermal storage using Phase Change Material (PCM) 
have been promising and still growing. Discoveries show the implementation of embedding carbon 
nanofibers with PCM enhances their thermal storage capabilities in addition to their unique latent heat 
characteristics. In the projected experiment, paraffin wax at a specified melting temperature will be 
used as the phase change material embedded with carbon nanofibers. The goal is to implement PCM 
embedded fibers in the design of electronic devices such as cell phones laptops to prevent overheating 
issues, thus eliminating the use of internal fans for cooling. In addition, PCM may be used as a 
renewable source of heat energy in heating machines such as clothes dryer machines which dissipate 
heat loss that may be recycled using PCM; this in turn reduces the work load in these electric/gas 
powered heaters. 
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Dish-Stirling Solar Power System Modeling 
 

Anne Balter, Zhixin Miao, Lingling Fan 
 Smart Grid Power Systems 

Department of Electrical Engineering 

 
abalter@mail.usf.edu 

 
Keywords: solar thermal energy, Stirling engines, power systems 
 

Renewable energy sources are becoming increasingly important as concern about greenhouse 
gas emissions and climate change increases. One renewable source is thermal energy from the sun. A 
dish-Stirling (DS) solar power system collects heat from the sun using a curved reflector and 
concentrates the energy to the high temperature side of a Stirling engine (SE). The SE converts thermal 
to mechanical energy and then an induction generator converts the mechanical to electrical energy. This 
project models a DS system using a mathematical model of the reflector, concentrator, and Stirling 
engine that is programmed in the power system modeling software, PSCAD/EMTDC. The created 
components are paired with existing PSCAD/EMTDC components to study performance characteristics 
of the system. The model shows that a DS system connected to an infinite bus can produce as much 
output power as a diesel engine and with a faster start-up time. The effects of changing input irradiance 
on the DS system’s torque and power output have also been tested. Model results show that the DS 
system is stable at a wide range of input irradiance. Current studies focus on the effects of irradiation 
ramp rates on power quality. 
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Evaluation of Graphene/Polyaniline Derivatives as Electrode Materials for 
Electrochemical Supercapacitors 

 
Punya A. Basnayaka1, Farah Alvi2, Manoj K. Ram3,4, Ashok Kumar1,3 

1 Department of Mechanical Engineering 
2Department of Electrical Engineering 

3Nanotechnology Research and Education Center 
4 Clean Energy Research Center  

 
pbasnaya@mail.usf.edu  

 
Keywords: graphene, conducting polymers, nanocomposites, specific capacitance 
 

Supercapacitors provide higher power and durability for novel energy devices. They are widely 
used for energy storage in uninterrupted power supply (UPS), mobile/portable energy storage and 
handling, found in micro-autonomous robots, hybrid vehicles and distributed sensor applications. 
Regardless of preset status in power density of commercial supercapacitors, there is always a need for 
new materials that meet high power density and durability requirements. In this context, the conducting 
polymer (CP) ‘polyaniline’ (PANI) has been applied in supercapacitor applications. Recently, the 
derivatives and nanocomposites of PANI have generated greater interest, because of their better 
processibility in most common organic solvents. One of our parallel studies has shown that graphene 
(G)-CPs nanocomposites are promising materials for supercapacitor applications. 

In this study, we have exclusively studied the formation of nanocomposites using two 
substituent groups ‘methoxy’ (-OCH3) and ‘methyl’ (-CH3) in aniline with graphene (G) for supercapacitor 
applications. G-PANI, G-poly (o-anisidine) (POA with –OCH3) and G-poly (o-toluidine) (POT with -CH3) 
were synthesized by oxidative polymerization method, and characterized by Cyclic Voltammetry (CV), 
UV–visible spectroscopy, Raman spectroscopy, Scanning Electron Microscopy (SEM) and Transmission 
Electron Microscopy (TEM). Specific capacitance, open circuit voltage, breakdown voltage, 
charging/discharging and electrochemical impedance characteristics of the supercapacitor cells 
fabricated with G-PANI, G-POA, and G-POT electrodes were evaluated in 2M H2SO4 and ionic 
electrolytes. The G-PANI derivative based supercapacitors exhibited specific capacitance levels of 420, 
380 and 475 F/g in 2M H2SO4 electrolyte. The successful and facile synthesis of G-substituted 
polyanilines in this study with promising electrochemical stability and specific capacitance could pave 
the way for fabrication of stable supercapacitors with high power density. 
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Power-Aware Database Disk Storage System 
 

Peyman Behzadnia1, Wei Yuan2, Yicheng Tu1, Bo Zeng2 
1 Department of Computer Science and Engineering 

2Department of Industrial and Management Systems Engineering 

 
peyman@cse.usf.edu  

 
Keywords: Database management system (DBMS), Dynamic power management (DPM) 
 

Energy consumption has become the first-class optimization goal in design and implementation 
of the computing systems. The database storage system (DBMS) is the major consumer of the energy in 
the modern data centers.  Therefore, we propose our recent research on designing the power-aware 
database storage system. Given that the dynamic power management (DPM) techniques are the most 
common methods used to save energy in disks, we integrate our DPM model in to the DBMS’s data 
management policy in order to minimize the power consumption of the database disk storage while 
satisfying the given performance bound. We evaluate our proposed ideas through running experimental 
simulations. Our preliminary results clearly provide promising energy savings in this context. 

We present the general aspects of our DPM model along with the essence of our initial results. 
The main idea of the model is to adapt the disk speed infrequently, and keep it constant during a 
relatively long period of time called epoch. It chooses a disk speed configuration at the beginning of each 
fixed-length epoch that minimizes energy consumption, while still satisfying response-time goals. At the 
beginning of an epoch, it determines the best speed configuration for each disk, using the predicted 
workload for each disk and the specified average response time limit. The figure below shows the 
energy consumption corresponded to each hot disk factor F (the number of disks serving the request 
while others are turned off) in a 10-disk farm.. A 25-72% energy savings can be achieved with little 
performance degradation for the mid-range values of F 
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A Study of the Influence of Polyvinyl Pyrrolidone on Platinum Nanoparticles 
Electrocatalysis and Implications towards the Oxygen Reduction Reaction 

 
S. Blavo, M. Sanchez, L. Baldyga, J. Kuhn 

Heterogeneous Catalysis and Materials Chemistry Group 
Department of Chemical & Biomedical Engineering 

 
sblavo@mail.usf.edu 

 
Keywords: PEM Fuel Cells, Nanoparticles, nanotechnology, Energy, Catalysis, Electrocatalysis, Fuel Cells, 
Cyclic Voltammetry, Electrochemistry. 

 
The stability of precious metals under acidic conditions is a potential issue for several 

applications including proton exchange membrane fuel cells (PEMFCs). The incorporation of stabilizing 
agent such as polypyrrole constitutes one of the strategies aimed at addressing this issue. In particular, 
organic stabilizing agents, which aid in the regulation of nucleation rates of nanoparticles, have been 
studied for such applications. In this work, the stability of 3 nm Pt nanoparticles was studied under 
acidic conditions with poly (N-vinyl-2-pyrrolidone) (PVP) as capping agent. The Pt nanoparticles were 
generated using a combination of metal precursor, Hexachloroplatinic acid (H2PtCl6), surfactant (PVP), 
alcohol (methanol), and water under reflux synthesis. The metal ion reduction rate was controlled by 
varying alcohol concentration and surfactant amount. The synthesized nanoparticles were characterized 
by Transmission Electron Microscopy (TEM) and electrocatalytic properties of the nanoparticles were 
studied using Cyclic Voltammetry experiments, to determine the corresponding electrochemically active 
surface areas. Batches of washed (in cycles by hexane and ethanol) and unwashed nanoparticles were 
cycled between the hydrogen and oxygen reduction potentials and the results from the 
electrochemistry experiment were further correlated with Temperature Programmed Oxidation 
experiments after supporting the nanoparticles on silica. Detailed results of this work are presented in 
the poster, and potential implications for the oxygen reduction reaction and PEMFCs are discussed. 
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Freshwater and saltwater fishery resources are threatened by both pollution, like that from the 
recent Deepwater Horizon oil spill, and overharvesting.  Aquaculture, farming aquatic organisms for 
consumption, is potentially a sustainable method to produce seafood.  Land based aquaculture for 
marine organism culturing has great potential, but the cost is considerable and research needs to stress 
the importance of increasing energy and water efficiency.  Coupling aquaculture with plant growth is 
one potential way to reduce the cost of land based aquaculture.   

Mote Aquaculture Research Park, located in Sarasota, Fl integrated wetland plant production 
into a recirculating aquaculture system (RAS). The solid waste stream is separated from the liquid waste 
stream; the liquids are treated using a moving bed bioreactor (MMBR).  Solid waste has been historically 
stored in a geomembrane, a mesh bag which required periodic disposal.  A greenhouse was added to 
house three species of macrophytes (Spartina alternaflora, Juncus roemareanus, and Rhizophora 
mangle).  We plan to identify the mechanisms of nitrogen and phosphorous removal to see if plant 
production increases the water and energy efficiency.  As well as determine if there is an economic 
advantage to operating RAS with macrophyte production. 
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Coagulant applications ranging from drinking water production to industrial waste treatment 

currently use inorganic chemicals and/or polymers. Costs and unwanted side effects from these 
chemicals have resulted in the study of organic, inexpensive materials such as bacterial byproducts and 
plants. Indigenous knowledge and scientific studies suggests that the Opuntia genus of cactus may serve 
as a natural based coagulant for kaolin particles suspended in water. This project focuses on the use of 
the Opuntia ficus-indica as a potential coagulation tool for the separation of suspended bacteria 
(particularly Bacillus cereus, and Escherichia coli) and kaolin at high and low concentrations. Two distinct 
fractions of mucilage, a gelling (GE) and non-gelling (NE) were extracted from the cactus for studies. 
Through microscopy techniques, the surface characteristics of the extracted mucilage were studied and 
compared. Settling tests using kaolin and bacteria suspended in surrogate hard and soft waters 
demonstrated aggregation and increased settling times in the presence of mucilage. Ion concentration 
in the water was also observed to affect the settling and removal rates. Kaolin settling rate was 
observed to increase from 0.5 to 13.2 cm/min with mucilage treatments and flocculation of bacteria was 
observed in less than 10 minutes with high removal rates. Tests demonstrate that the two fractions of 
mucilage react differently under varying circumstances and suspension types. Mucilage is an ideal 
biomaterial for use as a coagulant because it is easy to grow, process, is biodegradable and avoids 
unwanted harmful side effects. 
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This research work presents the design and simulation of a millimeter axial flux permanent 
magnet brushless machine (AFPM), to be operated as a power generator. An impulse millimeter-turbine 
is the system core, where the AFPM generator is assembled. The embedded system has permanent 
magnets on top and bottom of a rotor, and inductor coils fixed into the turbine holder. This paper 
presents the design, theoretical model, and simulation of a millimeter system that transforms the 
rotational motion of the turbine into electricity by utilizing an AFPM to produce current in inductor coils. 
We hypothesize that if all pieces of the design are covered and/or developed with biocompatible 
materials, such as Silicon Carbide (SiC) and/or Ti, we will have a fully biocompatible system. This 
miniaturized generator system has the potential of transforming or replacing parts of systems that have 
lifetime limitations (e.g. lithium batteries), size restrictions, and compatibility problems. 

We have designed a miniaturized power conversion device that combines an impulse turbine 
with an axial-flux electromagnetic generator. These systems have the potential of converting mechanical 
movement energy (such as blood pressure), and hydraulic energy (such as flow of body fluid, blood flow, 
contraction of blood vessel, dynamic fluid in nature) into electric energy that may be sufficient for self-
powering nano/micro devices and nano/micro systems. The knowledge of this research is aimed at 
applications such as wireless self-powered micro and nano-devices, to charge micro and nano batteries, 
and as a power supply integrated in multiple applications, such as artificial organs, valves, sensors, micro 
motors, and micro robots. 
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In 2010, the world estimate carbon dioxide emissions were 30.6 Gt, which  constitutes an all 

time high. From this number, US is responsible for around 5Gt of carbon dioxide emissions. To prevent 
this continuous increase, new techniques need to be developed. Perovskites materials have been used 
in the past as electrodes in fuel cells and and conductors. These types of materials with molecular 
formula ABO3 have oxygen deficiencies in its structure. In the present work, strontium doped lanthanum 
cobalt perovskite in different proportions was synthesized to evaluate its properties as carbon dioxide 
reductor with temperature programmed techniques. In order for the reduction reaction to take place, 
an unfavorable Gibbs energy must be overcome. Results showed that La0.75Sr0.25CoO3-σ was the most 
active catalyst in the reduction of carbon dioxide. Further studies are currently being performed to 
improve the carbon dioxide conversion using these materials. 
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A game theoretic model is presented to obtain equilibrium strategies for capacity expansion, 

bidding for allowances, and bidding for electricity in a restructured market operating with a cap-and-

trade type CO2 emissions control scheme. The capacity expansion game (modeled as a matrix game) is 

solved using a simulation based optimization methodology via a reinforcement learning algorithm. To 

generate the reward matrices for the matrix game, we solve, for each expansion plan combination, the 

corresponding allowance and electricity games jointly. In this joint game, each generator seeks to 

maximize its profit through its bids for electricity supply and allowances procurement. This is 

accomplished through a bi-level optimization problem: upper level maximizes generator profit, and the 

lower level maximizes a combination of social welfare and allowance revenue through a multi-objective 

function. The bi-level optimization problem for each player is formulated as a MPEC model and the 

game equilibrium is obtained using an EPEC approach. Fuel price variation is incorporated as a Brownian 

motion model and different sources for electricity (coal, nuclear, and gas) are considered. The model 

serves two important purposes: development of equilibrium capacity expansion plans by the generators, 

and design and assessment of CO2 cap-and-trade policies.  
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Eggshell cobalt catalysts are used in CO hydrogenation reactions due to their ability to maximize 
the use of precious cobalt metal. The thickness of the shell can be utilized to control the product yield 
and distribution. This work demonstrates how the metal support interaction can be exploited to control 
the thickness and hence, the product distribution. The catalysts are prepared using precipitation of 
cobalt nitrate solution (dissolved in ethanol) on silica. The metal deposition rate and location are 
controlled through optimized non-polar solvent imbibing, followed by water addition to a Co(NO3)2 -
ethanol solution and hydrolysis by urea. The eggshell coating thickness (in the absence of restricting 
solvent) onto silica gel substrate has been determined via theoretical equations and experimentally 
verified during catalyst preparation through microscopic analysis of catalyst samples. Bulk precursor 
solution properties such as viscosity and surface tension along with substrate properties such as 
tortuosity are analyzed and included in the theoretical analysis for tailoring the catalyst eggshell 
thickness. Polar and non-polar solvent interactions are exploited during precipitation of silica gel as a 
factor in controlling the eggshell thickness. The optimized samples are characterized using hydrogen 
chemisorption studies. The catalyst was tested in a fixed bed tubular bench scale reactor using a 
research grade synthetic feed (H2:CO being 2:1). Products were analyzed using gas chromatography and 
compared with Anderson Schulz Flory distribution.  Liquid product analysis validated the approach used 
for effectual eggshell catalyst design and synthesis. 
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Accurate estimation of exposures to urban air pollution is important to understanding 
population health, social equity, and urban sustainability. Here, we studied population exposures to 
ambient levels of oxides of nitrogen (NOx), specifically investigating impacts of spatiotemporal travel 
activities on estimates of exposure, and on the social distribution of that exposure, in Hillsborough 
County, Florida. The 2009 National Household Travel Survey (NHTS) dataset was used to derive diurnal 
location (in time and space) of county residents in the data sample. To estimate exposure, the time-
location activity data were combined with data on annual average NOx concentrations at 1 km spatial 
resolution, obtained from CALPUFF dispersion modeling results. Sample distributions and summary 
statistics on exposures were calculated and compared. Socio-demographic characteristics from the 
NHTS dataset were used to categorize exposures for inter-group comparisons. Group exposure results 
indicate higher than average exposures for the African American / black subgroup and for those from 
low income households. Higher exposure levels were also found for people living in higher density areas 
of the county. On average, use of the travel activity data led to small differences in exposure estimates 
when compared to using residence location data only, though the range of differences was large. The 
potential for exposure error was lower for population groups that had higher estimated exposures. This 
work demonstrates the use of routinely available travel data for detailed exposure analysis, with 
implications for understanding interactions between urban form, population demographics and 
pollutant exposure. 
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Hydroplaning occurs when water pressure builds up under a moving vehicle tire resulting in an 
uplift force sufficient to separate the tire from the pavement. The loss of steering and the drag force 
produced during hydroplaning may then cause the vehicle to lose control. During high intensity rainfall 
events, a significantly thick water film builds up on highway surfaces and the risk of vehicle hydroplaning 
increases with the water film thickness. 

It is known that travel speeds which usually exceed 50 mph can drop by ten percent (10%) 
during rain due to the decreased visibility and the drivers’ perception of reduced traction. However, 
according to the current study, the effects of hydroplaning can be significant even at speeds as low as 45 
mph. Furthermore, since only a little attention is paid to pavement performance with respect to skid-
resistance, there is a higher probability of the occurrence of this safety hazard when additional lanes are 
constructed to cater to the present and future traffic demand. Therefore, it is important to incorporate 
the factors that contributed to hydroplaning in pavement management systems for multilane facilities. 

It is known that the vehicle speed at incipient hydroplaning depends on the Water Film 
Thickness (WFT), pavement material (i.e. Open Graded Friction Course (OGFC), Dense Graded Asphalt 
Concrete (DGAC), Portland Cement Concrete (PCC), etc.), tire pressure, tire depth and several other 
secondary factors. The effects of the water film thickness on different pavement types and the relative 
travelling speed were investigated in this study. Finally due to the relative contributions of a number of 
causative factors involved in hydroplaning and the great deal of uncertainty in the initiation of this 
phenomenon, the hydroplaning risk is evaluated in terms of a crash rate based on the different criteria 
(i.e. paving material, travelling speed). 

Although a higher number of hydroplaning crashes occurred on the OGFC compared to other 
pavement surface types an extended analysis shows that the hydroplaning potential with respect to the 
crash rate is significantly higher on DGFC with compared to OGFC. It can be concluded that the 
permeable paving material (i.e. OGFC) can lower the hydroplaning risk compared to the dense graded 
paving material up to a 65mph. Furthermore it was seen that the paving material did not have any 
bearing on the crash rate for high speed related crashes. In summary for a two lane facilities, crashes are 
mainly based on the paving material while for multilane facilities it depends on the paving material and 
the travelling speed. 
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The fabrication of diamond films of specific design for a determined application using chemical 
vapor deposition methods, are obtained only conveying the specialized physical parameters of synthesis 
required for the specific design. The nanodiamond films are used as anodic electrodes in 
electrochemical studies, due to low background currents and its corrosion stability in mediums 
containing aggressive substances, together with their broad electro-potential spectrum. Our work 
covers the nanocrystalline boron-doped diamond films which have been synthesized using microwave 
plasma chemical vapor deposition over p-doped silicon substrates, in the attempt to use such films as 
anodes in electrochemical organic oxidation reactions aimed clean water. The present work presents the 
results of basic physical and electrochemical characteristics of these films before and after the 
electrochemical oxidation process used. 

The Raman spectral characteristics of diamond boron-doped films show a characteristic band 
variation from the diamond characteristic signals due to the boron in the substitutional carbon sites, and 
induced lattice microstress due its presence. The visible G- and D- Raman bands observe the quality of 
the nanocrystalline boron-doped diamond film produced; therefore the structural qualities of diamond 
films were understood using Raman studies. The microstructural and crystallinity of the films were 
verified using scanning electron microscopy and X-ray diffraction spectroscopy before and after the 
electrochemical oxidation treatment. The electrochemical application of the was performed in a 
conventional three electrode cell in different organic compounds dissolved in aqueous acid solutions 
with an applied potential window in the range of -1 V to 2.5 Volts.  
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Increasing meat demand is a worldwide environmental problem because agriculturally applied 

animal manure no longer sufficiently treats animal wastes.  Swine production represents 40% of the 
world’s meat production, and its wastes contain high concentrations of organic matter, nutrients 
(particularly N and P), pathogens, trace metals, and salts. Worldwide, anaerobic lagoons are the most 
common method for treatment of swine wastes; problems associated with this technology include 
greenhouse gas emissions, odors, pathogens, and high effluent nitrogen and phosphorus 
concentrations. 

The overall goal of this research is to develop an integrated novel, effective, robust, and 
economical process for treatment of swine waste, aimed at reducing both nutrient (N, P) and organic 
matter concentrations.  The treatment strategy in this project consists of four processes: anaerobic 
digestion, struvite precipitation, ion exchange, and nitrification/denitrification.  We hypothesize this 
strategy will effectively resolve some of these issues in conventional swine waste treatment.   
The purposes of the first anaerobic digestion step are: (1) to reduce organic carbon, solids, and 
pathogen concentrations, (2) to generate biogas (primarily methane) as a fuel source, and (3) to provide 
effluent characteristics suitable for useful phosphorus recovery as struvite precipitation.  The three 
challenges associated with these goals are (1) microbial acclimation to swine manure, (2) overcoming 
NH3/NH4

+ toxicity, and (3) determining the solids retention time (SRT) for peak manure treatment, 
methane generation, and potential for struvite precipitation.  To address these challenges, bench scale 
digesters were operated for 18 weeks.  Varying mixtures of manure and groundwater provided different 
organic loading rates, and digester effluent was characterized for several parameters.  The results 
showed NH3/NH4

+ toxicity above 1,700 mg-N/L depressed methane generation, and a feed ratio of 20-
25% manure to ground water ratio showed highest methane production without ammonia inhibition.  
Subsequent work will test operational SRTs to determine the best SRTs for methane generation and 
struvite precipitation. 
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Commonly practiced engineered solutions to stormwater control systems often fail to meet the 
new numeric nutrient standards and TMDL’s set by the EPA and FDEP for many coastal regions.  This is 
mainly due in part to non-point source pollutants at the individual homeowner scale. These systems are 
part of the urban infrastructure, designed and implemented by engineers, and therefore community 
involvement in managing and understanding the importance of stormwater is typically minimal or non-
existent.  Educating community members through information kiosk, local meetings, and integrated K-
12 curriculum allows local stakeholders the ability to make informed decisions about their personal 
practices that affect their natural environment. Through this educational outreach platform, members 
of the community are more likely to understand how runoff from their property significantly degrades 
the water quality of nearby surface waters and as a result implement decentralized Low Impact 
Development (LID) systems.  In addition to enhancing their environment, economic factors (property 
values; local tourism; fishing industry) can also be relayed to members of the community to 
demonstrate the significance of LID systems.   

Water Awareness, Research, and Education (WARE) and East Tampa is a model for university/K-
12 community partnerships that promote the development of sustainable healthy communities through 
formal and informal science education centered around accessible community resources. It began with 
the University of South Florida, Young Middle Magnet School, and the East Tampa Community 
Revitalization Partnership and has shown to provide sustainability solutions through conventional 
engineering practices. Here, the engineered project goes beyond the physical structure and holistically 
encompasses the social setting in which the project is located, allowing for the people within the 
community to operate, manage, and benefit from the project. This fits within the vision of the 
Environmental Engineering Body of Knowledge that “environmental engineering problem formulation 
and solution must be accomplished in the context of sustainability, must meet societal needs and must 
be sensitive to global implications.” 
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Biosand filters (BSFs) can provide affordable potable water for households in developing 
countries. BSFs are operated intermittently and provide biological treatment of contaminated water to 
remove turbidity and pathogens. The schmutzdecke, or biofilm, layer in the BSF plays a critical role in 
the biological removal process.  However, schmutzdecke layer formation is not evident until a week or 
more after the BSF has been in use and is degraded after cleaning.  Little research has been performed 
using coagulants as a ripening aid.  The project will provide new insights on treatment capabilities using 
conventional and natural coagulants prior to biofiltration through the BSF. 
 
Methods: 

• BSF containers and configuration recommendations were provided by Davnor Water 

Technologies Ltd (Calgary, Canada). 

• Six BSFs were used for the project.  Duplicate BSFs were treated with coagulants (cactus 

mucilage and alum) and one set of duplicates without coagulant addition.   

• Twenty liters of sewage-amended surface water (from a stormwater pond) were charged daily 

to each BSF. The water from the reservoir was mixed with 1% primary wastewater effluent and 

the specified coagulant before being charged to each BSF.   

• Cleaning procedures for the schmutzdecke layer were made on an as-needed basis to restore an 

adequate flow rate (> 0.5 L/min) to each BSF. 

• Falling head tests were conducted to determine the relative hydraulic conductivity of the BSFs.  

Grain Size Distribution parameter, D10, was estimated from an empirical relationship with 

hydraulic conductivity and compared to the maximum flow rates of the BSFs. 

• Volumetric efficiency (VE) (Figure 1J) describes the hydraulic performance of the BSFs, where 

0.5 < VE < 1.0 resembles plug flow reactors, and 0.5 > VE resembles completely mixed reactors.  
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As infrastructure begins to degrade, it will not always start to wear down on the surface 
first.  Many times micro cracks will form inside of a member and this will be the start of the fatiguing 
process that causes mechanical failure. In some instances, it is not even the members of a structure that 
are the cause of the failure.  Bolts in steel buildings are used as connection elements between the steel 
blocks. The absence of a bolt may cause serious problems in the structure, moreover the oscillations of 
the building result in the loosening of bolts threatening the integrity of the structure. In this study, we 
investigated how to detect cracks (represented by small holes) in metal structures and preload in bolted 
joints using the synthetic phased array imaging technique. 

Our first set of experiments use longitudinal waves from a 5 MHz ultrasonic transducer aimed 
directly into the material (steel) to detect these inconsistencies and determine their shape and size.  Our 
second set of experiments uses surface waves in a similar way. By analyzing surface waves from the 
same transducer, one can classify inconsistencies across the surface.  For this set of experiments, we 
focused on being able to tell if bolts were correctly fastened, incorrectly fastened, or missing altogether. 
Our results indicate that the size of the representative cracks can be accurately measured and a good 
correlation between bolt preload and received signal intensity exists. 
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Small or home office (SOHO) Ethernet LAN switches consume about 8 TWh per year in the U.S. alone. 
Despite normally low traffic load and numerous periods of idleness, these switches typically stay fully 
powered-on at all times. With the standardization of Energy Efficient Ethernet (EEE), Ethernet interfaces 
can be put into a Low Power Idle (LPI) mode during idle periods when there are no packets to transmit. 
This poster evaluates a new EEE policy of synchronous coalescing of packets in network hosts and edge 
routers. This policy provides extended idle periods for all ports of a LAN switch and thus enables energy 
savings deeper than in the Ethernet PHY only. We evaluate our method using an ns-2 simulation model 
of a LAN switch. We show that our method can reduce the overall energy use of a LAN switch by about 
40%, while introducing limited and controlled effects on typical Internet traffic and TCP. 
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In this poster TRIMMS (Trip Reduction Impacts of Mobility Management Strategies) model is 
presented. TRIMMS is a visual basic (VB) application spreadsheet model that estimates the impacts of a 
broad range of transportation demand initiatives and provides program cost effectiveness measures, 
such as net program benefits and benefit-to-cost ratio analysis.   

TRIMMS evaluates strategies directly affecting the cost of travel, like public transportation 
subsidies, parking pricing, pay-as-you-go pricing and other financial incentives.  TRIMMS also evaluates 
the impact of strategies affecting access and travel times and a host of employer-based program support 
strategies, such as: TDM program support initiatives, alternative work schedules, worksite amenities.   

Finally, this version of TRIMMS allows estimating the impact of land-use control on transit 
patronage levels.  These strategies include land-use policy changes affecting gross population density 
and retail establishment density levels, transit station accessibility improvements, and transit-oriented 
development initiatives.  The approach to estimate changes in transit demand levels is based on 
constant-elasticity demand functions. 

TRIMMS predicts mode share and VMT changes brought about by the above TDM initiatives 
using specific trip demand functions.  These functions estimate changes from baseline trip demands 
taking into account users’ responsiveness to changes in pricing and travel times.  Changes in the baseline 
scenario are then used to estimate changes in the external costs associated with these travel behavior 
changes using sensitivity analysis.  
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This work is proposed to determine the suitability of two silicon carbide (SiC) nanofiber mats as 
water filtration membranes.  The nanofiber mats will be produced by the process of electrospinning, a 
facile method that allows for the easy and fast production of nanofibers from a polymer solution that is 
placed in a syringe with a metal needle attached at the end.  A high voltage in the range of 10-20 KV is 
applied between the needle tip and the collection plate where the fibers are deposited, at a distance of 
8 to 12 cm. This process is simple, but has many variables to be considered, such as the stoichiometry 
and viscosity of the solution, the voltage level, distance between the needle and the collection plate, as 
well as the temperature, humidity and substrate placement configuration.  Each one of these variables 
has to be optimized to obtain fibers with preferred characteristics that will make for a successful 
implementation.   

Electrospinning is currently the most promising technique for the production of continuous 
nanofibers on a large scale with variable fiber diameters from nanometers to microns and as such, it has 
been chosen to produce filters with highly variable pore sizes and extremely high volume to surface area 
ratio, two highly desirable characteristics of water filtration membranes and monoliths.   
One of the methods proposed for the production of the SiC nanofibers include, the electrospinning of 
polyvinylpyrrolidone (PVP) precursor nanofibers that will then be coated with SiC through a sputtering 
process. The fibers will then be annealed at 500oC to remove the PVP core and produce SiC nanofiber 
shells with surface to volume ratio even higher than that of the PVP nanofibers.  The second proposed 
method uses chloroform to mix SiC nanoparticles into the electrospun solution to form continuous, solid 
SiC nanofibers of different diameters.  These are also annealed to ensure fiber cohesion following 
evaporation of the solvent.  Fibers from both methods will be annealed at high temperatures ranging 
from 1100 oC -1250 oC to strengthen the SiC nanofiber bonds. 
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Geosmin and 2-methylisoborneol (MIB) are odor and taste contaminants often found in drinking 
water and aquaculture systems.  They are tertiary alcohols produced by several classes of cyanobacteria 
and actinobacteria.  Both have a strong odor which can be detected by humans at concentrations as low 
as 10 ng/L.  In addition, these compounds impart a gamey, off-flavor taste to aquaculture species. 
Although they are not a direct threat to public health, consumers frequently use smell as a primary 
indicator of safety.   

Conventional water treatment (coagulation/ flocculation/ sedimentation/ filtration) and 
chlorination are not effective in the removal of these compounds.  Powdered or granulated activated 
carbon is generally effective.  However, this usually requires high dosing rates and loses its efficacy with 
increased water turbidity.  Ozonation, although effective in drinking water systems, has several 
limitations in recirculating aquaculture systems (RAS).  Dissolved organic material present in RAS rapidly 
depletes ozone, and ozone residuals may cause gill adhesions and increased mortality rate in fish.  
Because of these drawbacks, many aquaculture systems use fresh water purges to reduce geosmin and 
MIB concentrations.  Purge systems consume large quantities of fresh water and produce significant 
waste streams.   
Ideally, an effective removal system would balance water consumption, fish mortality, and operating 
cost.  TiO2 is an effective photocatalyst for the decomposition of organic compounds.  It is inexpensive, 
photostable, and chemically and biologically inert. However, only the ultraviolet portion of the solar 
irradiation (amounting to ~4% of the incoming solar energy on the earth’s surface) is absorbed by TiO2 
due to its high intrinsic band gap (3.2 eV for anatase and 3.0 eV for rutile).  When combined with InVO4, 
photoinitiation is moved to the visible spectrum range via electron transfer.  In the present study, 
efficacy of Ni-InVO4/TiO2 is explored for visible-range photocatalytic decomposition of organics. 
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Pulsed Power Loads (PPLs) are largely employed in areas of high power radars, lasers, high 
energy physics experiments and weapon systems such as rail guns. Due to its highly intermittent nature 
PPLs has a major impact on the stability of the power system.  

Microgrid concept is more popular today because of its reliability, efficiency and its capability to 
facilitate the integration of various renewable energy resources. Renewable Energy Sources (RES) play a 
major role in this concept. Due to the intermittent nature of renewable energy such as wind and solar, 
Power Electronic Converters are often engaged to connect these RES to the   Microgrid. Back to back 
converters are hugely employed in wind power generation either with Doubly Fed Induction Generators 
(DFIG) or Permanent Magnet Synchronous Generators (PMSG) while inverters are frequently used with 
battery storages systems and solar power. 

An investigation is done to see the PPL impact on the stability of a microgrid with power 
electronic converters and how these converters can participate to improve the system stability. A 
microgrid with Voltage Source Converter (VSC) based inverter and a synchronous generator is 
considered for the study and both the centralized control and decentralized control of the inverter are 
discussed in order to provide better approach towards smart grid. 
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Methanol is seen as a viable option as a fuel in futuristic fuel cell vehicle applications and its 
selective oxidation to numerous high value chemicals such as dimethyl ether (DME), formaldehyde and 
hydroformylation products demonstrates it as a chemical platform. Both uses of methanol involved 
catalytic chemistry for efficient energy usage. 

The focus of the current research is on the selective oxidation of methanol to various chemical 
products using catalytic chemistry. The catalysts were grouped into two categories, which include bulk 
catalysts (silica, ceria, silica-alumina, titania, copper, and aluminum phosphate) and supported metal 
catalysts (metals immobilized onto the various bulk catalysts). The acidic catalysts, which include silica-
alumina and aluminum phosphate, demonstrated a tendency towards DME. Alternatively, ceria, silica, 
and the supported metal catalysts showed selectivity towards formaldehyde and combustion products. 
Currently, catalyst alterations to maximize selectivity for a single route are being investigated. 
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An anisotropic many-body N2 potential energy function has been developed for use in 
heterogenous systems. The intermolecular energy potential has been derived from ab initio methods 
and expressed in a form that is readily transferable to exogenous systems, as in modeling N2 sorption in 
Metal-Organic Materials (MOMs). Existing intermolecular potential energy functions are either designed 
for specific systems or do not accurately capture anisotropy, hindering transferability. Furthermore, 
explicit many-body polarization effects are incorporated, as it is known to be essential for simulation 
within polar environments. The expressed form of the potential energy function is suitable for methods 
of statistical physics, such as Monte Carlo or Molecular Dynamics simulations. In reproducing 
experimental densities over a wide range of temperatures, our model has been validated for both the 
vapor and dense supercritical regions with great accuracy. In addition to this, the liquid phase is 
currently being explored. 
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As traditional sources of energy become depleted, significant research interest has gone into 
conversion of biomass into renewable fuels.  Biomass-derived synthesis gas can be further converted 
into hydrogen via the water-gas shift reaction. This synthesis gas typically contains 30 to 600 ppm of 
sulfur in stream, which can mitigate hydrogen generation.  Currently, all known water gas shift catalysts 
deactivate in sulfur concentrations typical of biomass-derived synthesis gas.  Novel catalysts are needed 
to remain active in the presence of sulfur concentrations in order to boost efficiency and mitigate costs.  
Molybdenum is active in concentrations of sulfur greater than 300 ppm.  Various metal oxide solutions 
of molybdenum can be tailored for greater conversion of hydrogen for concentrations of sulfur within 
30 to 300 ppm.  Reaction testing, surface-area analyses, structural characterization, and temperature-
programmed studies provide a synthetic blueprint for introducing novel sulfur-tolerant water-gas shift 
catalysts. 
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The high incidence of upper respiratory diseases, contamination of waterways due to pathogens 
and nutrients from human and animal wastes, unsustainable deforestation, gender disparities in burden 
of disease due to unequal exposure to indoor air pollutants, and carbon black emissions from the 
burning of solid fuels are interrelated problems in many developing countries. Small scale anaerobic 
digestion provides a means of alleviating these problems by treating livestock waste onsite to produce 
biogas (methane and carbon dioxide) in rural areas in developing countries. Fuel can then be used for 
cooking, lighting, and heating. Methane fuel is an alternative to traditional three-stone fires, improved 
cook stoves, and liquid petroleum gas. However, there is a lack of information available on design 
methods for these systems. The goal of this research was to develop a design tool that could be used for 
anaerobic digester sizing based on livestock waste availability. An Excel spreadsheet model was 
developed for sizing the bioreactor and the gas container based upon recommended values from a 
literature review. Needed monitoring parameters for operation of an anaerobic digester in the field 
were identified and standard methods of analysis were recommended. Sample preservation techniques 
were detailed. Guidelines for pathogen reduction in thermophilic anaerobic digestion were identified. 
Further study of pathogen reduction in low temperature reactors currently in use in developing 
countries was recommended. Three digester designs included in the Excel spreadsheet model were: the 
polyethylene tubular digester, the floating drum digester, and the fixed dome digester. The design tool 
may be requested from Dr. Sarina Ergas, sergas(at)usf.edu. An organic loading rate of 1.0 kg VS/(m3*d) 
was chosen for use in the design tool based upon a review of the literature. A semi-empirical kinetic 
model was developed for defining the SRT based on the temperature inputted by the user. Three case 
studies, based upon livestock waste availability in a rural community in the Dominican Republic, were 
analyzed using the sizing design tool. The case studies were conducted on three scales: one household, 
six households, and a village of 48 households. The specific biogas production rates were, for Case 
Studies one through three, respectively, 0.0076, 0.0069, and 0.010 m3 biogas/kg Volatile Solids reduced. 
Additional future work included: characterization of human feces and guinea pig manure, laboratory and 
field testing of the Excel spreadsheet design tool, and promotion of anaerobic digesters by development 
workers, non-governmental organizations, and governments. 
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This work provides a study of palladium-based electrocatalysts for proton exchange membrane 
fuel cells (PEMFCs). This study addresses the limitations (efficiency and cost) of Pt as a catalyst in 
PEMFCs. Increasing the electrocatalytic oxygen reduction activity while decreasing the Pt loading would 
greatly enhance the development of PEMFCs. At a fraction of the cost of Pt, Pd provides a potentially 
viable alternative for PEMFC applications and this provides the impetus for our work. The systematic 
examination of structure-electrocatalytic properties in monodisperse Pd nanoparticles will involve 
synthesis, characterization and electrochemistry testing. Morphologically controlled Pd nanoparticles, of 
different architectures, are synthesized and studied electro-catalytically for oxygen reduction. Improved 
electrocatalytic properties for Palladium monometallic nanoparticles can be achieved by varying the 
geometry of the nanoparticles through a sequential reagent addition method of synthesis. The 
expectations for the monometallic Pd nanoparticles were for the electrocatalytic activity to increase 
from the cubes to the dendrites.  

Morphology is controlled through a one-pot addition technique of three different reagents 
(precursor, surfactant and reducing agent). The reagents include K2PdCl4 (precursor), 
cetyltrimethylammonium bromide “CTAB” (surfactant), and ascorbic acid (reducing agent). By changing 
the injection sequence of reductant and surfactant: Cubic, and Dentritic Pd nanoparticles are selectively 
obtained. Characterization of the nanoparticles was carried out using techniques; including Transmission 
Electron Microscopy (TEM), and X-Ray Diffraction (XRD). Characterization techniques of the synthesized 
materials were carried out to obtain nanoparticle size, composition and dispersity. Oxygen reduction 
reaction, ORR, experiments were implemented using a three-electrode electrochemical cell set-up. The 
electrodes consist of a reference electrode (saturated calomel electrode), a counter electrode (Pt wire), 
and a working electrode (ring disk electrode). 

The experimental results from this study showed that palladium nanoparticles were successfully 
synthesized. Characterization through TEM and XRD aid in profiling the Pd nanoparticle samples. 
Reproduction of fuel cell relevant reactions was successful using the electrochemistry equipment. By 
running cyclic voltammetry experiments and oxygen reduction experiments, electrochemical surface 
area and activity towards H2O formation were obtained respectfully.  
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This study focuses on upgrading the Municipal Solid Waste (MSW) syngas for the synthesis of 
liquid fuels by Fischer-Tropsch Synthesis (FTS). Typical biomass or MSW derived syngas H2:CO is 1:1. This 
innovation allows for cost-effective one-step production of syngas in the required H2:CO of 2:1 for use in 
the FTS. A novel gasification of MSW via a tri-reforming process involves a synergetic combination of 
CO2 reforming, steam reforming, and partial oxidation of methane. To maximize the performance of the 
tri-reforming catalyst, an attempt to control oxygen mobility, thermal stability, dispersion of metal, 
resistance to coke formation, and strength of metal interaction with support is investigated by varying 
catalyst composition and synthesis parameters. These synthesis variables include Ce and Zr mixed oxide 
support ratios, amount of Mg and Ni loading, metal crystal size, and metal loading method. Catalytic 
performance testing to assess the activity, selectivity, and stability was performed using a home-built 
micro-reactor with a residual gas analyzing mass spectrometer for gas analysis. Catalyst characterization 
techniques of Scanning Electron Microscopy (SEM), Energy-dispersive X-ray Spectroscopy (EDS), BET 
surface area measurements, X-ray Powder Diffraction (XRD), Temperature Programed Reduction (TPR), 
and Temperature-programmed Oxidation (TPO) were conducted to explain the effect of the synthesis 
parameters. This works highlights the performance of the tri-reforming catalyst and attempts to explain 
results through catalyst characterization. 
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Transportation mobility is critically important to the well-being of the elderly population. Thus, the issue 
of elderly mobility has been the focus of a large body of literature. However, most studies are based on 
mobility metrics that measure the extent of travel or activity participation. Such mobility metrics offer 
insights into the extent of mobility, but do not shed explicit light on the extent of immobility. From a 
policy perspective, decreasing immobility is at least as important as, but not necessarily the same as, 
enhancing mobility. This paper proposes a metric to measure immobility among elderly based on the 
number of days a person does not travel out of home. Such a metric offers complementary policy 
insights (to mobility metrics) by identifying immobile segments in the population. Further, measuring 
immobility over longer time frames enables the identification of population segments subject to 
different levels of immobility, and overcomes the limitation of previous studies that measure mobility 
(or immobility) based on short time frames such as a day. The empirical analysis is based on the 2009 
National Household Travel Survey (NHTS) data. Responses to a set of new mobility related survey 
questions are exploited to create an immobility scale based on the number of days an elderly person did 
not travel out of home. Specifically, short-term immobility is defined as the immobility over a single day, 
while long-term immobility refers to immobility over a week, and medium-term immobility lies in 
between. In addition, long-term immobile elderly are further divided into two mobility-preference 
groups based on whether they prefer going out of home or not. Using the proposed immobility scale 
and respondent-stated mobility preferences, a detailed descriptive analysis and discrete choice models 
are used to analyze the extent of immobility among American elderly. Results highlight the importance 
of distinguishing different levels of immobility and offer useful insights on the socio-demographic and 
land-use influences on the immobility levels and mobility preferences among elderly. 
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A three-dimensional computational hydrodynamics model of the water circulation in a 
swimming pool is developed with the purpose of understanding its hydraulic (filtration) efficiency. The 
circulation is found to be characterized by dead zone regions or pockets where water is retained for 
extended periods of times, thereby decreasing the pool hydraulic efficiency.  Various return jet 
configurations are studied in order to understand the effect of return jet position and intensity on the 
hydraulic efficiency of the pool. A two-jet configuration is found to be more efficient than a three-jet 
configuration.  Results suggest that return jet location and associated flow circulation pattern should be 
considered as key parameters in the design of energy efficient and hydraulically efficient public and/or 
residential swimming pools. Current standards do not consider these parameters. Hydraulic efficiency is 
an important component of the swimming pool water disinfection process via chlorination, considering 
the potential carcinogenic products formed in this process. For example, water treated by chlorine 
species or ozone may lead to undesired by-products such as chlorite, chlorate and bromate, which are 
responsible for adverse effects on human health. Improving the hydraulic efficiency of a pool would 
allow for a smaller dose of disinfectant to be used thus reducing the formation of potential carcinogens.  
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The outflow meter is a device that measures the interconnectivity of a surface as it relates to 
the drainage capability through the macrotexture of that surface. The outflow meter measures the time 
it takes for a known volume of water to escape between the gaskets located on the bottom of the 
device and a pavement surface, under gravity. This time can be used to evaluate the hydroplaning 
potential of a pavement since it indicates the ability of that pavement to relieve water pressure from 
beneath a vehicle’s tire.  The hydroplaning potential of a pavement surface is determined by two major 
characteristics of that surface; (1) the slope and (2) Mean Texture Depth (MTD), which governs its ability 
to drain excess water. In the current computational relationship adopted by the American Society for 
Testing and Materials (ASTM), the outflow meter time is solely correlated to the Mean Texture Depth 
(MTD), However, the ASTM standard also emphasizes the operator’s responsibility to compare the 
results of this test to other pertinent factors such as expected rainfall intensity, and frequency, 
aggregate type, consistency of texture, grade, slope, expected vehicular speed, and accident history. 
Hence this study was conducted to represent the interaction of the outflow meter and the pavement 
more accurately by incorporating the aggregate type and slope of the pavement surface in the ASTM 
relationship. First a theoretical model was developed to understand the hydraulics of the outflow meter 
device with particular emphasis on the slope and the MTD. Then, an experimental program involving 
both asphalt and concrete surfaces was conducted to verify the theoretical formulation and develop a 
more accurate computational relationship to evaluate the MTD of a surface from the Outflow Meter 
results  
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Adsorption of CO on a catalyst surface is an important step in Fischer-Tropsch synthesis, a 
process used for the production of hydrocarbons from syngas (a mixture of H2 and CO). The adsorbed 
CO then interacts with H2 to form a number of hydrocarbons via different mechanisms. The first part of 
this work investigates the effect of catalyst cluster size on the CO adsorption energies and the 
interaction energies between the Co catalyst and silica support. Next, the reactions between CO and H2 
to produce hydrocarbons are studied in the presence of excess H2. 

Density Functional Theory (DFT) calculations were used to model several Co catalysts, including 
silica supported Co clusters, isolated Co clusters, and a flat Co(0001) surface. DFT calculations were then 
performed to investigate the interactions between these Co catalysts and CO. It was determined that CO 
preferentially adsorbed at bridge sites in the isolated Co clusters and that larger clusters had higher 
adsorption energies. Also, the investigated silica support did not improve CO adsorption energies.  
Currently, reactions on the Co(0001) surface in the presence of excess H2 are being studied. Specifically, 
the effects of this catalyst/hydrogen system on proposed CO initiation pathways of Fischer-Tropsch 
synthesis are being explored. 
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Electrochemical capacitors also known as Supercapacitors have gained in recent years increasing 
research interests due to their high specific power density, light weight, high cycle efficiency, and fast 
charging capability compared to batteries. Despite their ability to charge fast, Supercapacitors suffer 
from self- discharge problem (leakage) as a result of Faradaic reactions at the electrode-electrolyte 
interface. 

A solution is to apply a thin film of an insulating material to block ions access to the electrode 
surface in order to reduce the rate of the Faradaic reactions. We deposited a thin film of 
poly(Phenylene)oxide (PPO), as the blocking layer, on a glassy carbon electrode by Electropolymerization 
of phenol. Also we tried Atomic Layer Deposition (ALD) technique to coat the surface of a carbon paper 
electrode with 5nm thick layer of Al2O3. In the former approach, the voltage drop rate was 1.81x10-4 V/s 
without the blocking layer and it dropped to 1.11 x10-4 V/s after the deposition. Currently we are 
evaluating the results from the ALD coating samples. 
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This study utilizes the 2009 American Community Survey and the 2009 National Household 

Travel Survey to perform an in-depth analysis of immigrant travel behavior and trends. Typically, 
immigrants exhibit different travel patterns than those born in the U.S.  First, this paper provides a brief 
overview of the immigrant population residing in the U.S. Information on the place of origin of 
immigrants, the ethnic profile, the age distribution, household income, education attainment, and 
occupation are discussed and four travel behavior metrics (trip rate, household vehicle ownership, mode 
choice, and vehicle miles of travel) are presented.  Next, the results of a multivariate analysis that 
models vehicle ownership and mode choice of immigrants are discussed. These results provide a better 
understanding of today’s travel patterns of immigrants to allow for better transportation policies and 
programs to be formed. 

Over time, there has been a gradual shift in the aggregated travel behavior of immigrants.  This 
can partially be attributed to the change in the locations that immigrants choose to reside, as well as the 
ethnic background, age, and other socio-demographic factors.  Once arriving to the U.S., immigrants 
tend to assimilate to American society, gradually adopting travel patterns of those whom are born in the 
U.S.  These changing factors will have diverse impacts on our transportation network, ranging from 
increased demand for the various modes and the subsequent impacts on transportation investment 
needs and impacts.   Trying to understand how immigrants are traveling today is a key component to 
meeting the future needs of our diverse population. 
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Physicochemical modeling of alternating wastewater/CO2 injection into a deep saline aquifer is 
performed using TOUGHREACT reactive-transport modeling software.  The model simulates a proposed 
wastewater/CO2 injection project located in Polk County, Florida.  The simulated geology is based on 
well-log data for an existing deep disposal well in the Cedar Keys-Lawson formation, located 10 miles 
away from the proposed project site. Two injection wells (IW-1 and IW-2) that penetrate a highly 
permeable dolomitic-limestone formation containing interbedded layers of low-permeability 
gypsum/anhydrite are simulated. For the first two years (year 0-2), wastewater is injected into IW-1 at a 
rate of 2.7 million tons/year.  During the second year (year 1-2), supercritical CO2 injection occurs in IW-
2 at a rate of 300,000 tons/year.   Finally, wastewater is injected into both wells (IW-1 and IW-2) at a 
rate of 1.35 million tons/year for 48 years (year 2-50).  Simulation results indicate that upward (buoyant) 
migration of CO2 is restricted due to vertical baffling by interbedded low-permeability layers.  Vertical 
baffling limits radial spreading of the CO2 plume by segregating the CO2 into small “pools” that become 
trapped under low permeability layers.  The model predicts that the injected CO2 is completely dissolved 
within one year of wastewater chase-injection.  Injection operations result in a moderate increase of 
down-hole pressure that does not exceed the formation parting pressure.  Slight in-situ precipitation of 
non-native minerals is observed due to the composition of the injected wastewater.  Simulation results 
indicate that realistic vertical permeability heterogeneity may enhance CO2 structural trapping.  Finally, 
the simulation indicates that solubility trapping of CO2 is accelerated by chasing the CO2 with 
wastewater following the CO2 injection period. 
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This study presents an analysis of a supercritical organic Rankine cycle (SORC) with various 
refrigerants as working fluids for producing power from a geothermal source. For the present study, a 
number of pure fluids (R23, R32, R125, R143a, R134a, R218 and R170) and their mixtures are analyzed 
to obtain the most suitable fluids for different operating conditions. The fluids selected for this study 
have been shown to have zero Ozone Depletion Potential (ODP) and so are more environment friendly 
than the other industrial refrigerants. The source temperature is varied between 1000C – 2000C, to study 
its effect on the efficiency of the cycle. The thermal efficiencies at different heat source temperatures 
have been obtained for a pressure ratio of five. The analysis shows that the condensation pressure, 
which is determined by the heat sink temperature, affects the overall efficiency significantly. The critical 
temperatures of the fluids should be much higher than the cooling temperature to ensure complete and 
easier condensation, but not too high as that would lower the condensation pressure to less than 
atmospheric pressure. The mass flow rate of the heat source has been obtained at every temperature to 
get the highest thermal and exergy efficiency. The optimum cycle high pressures have been obtained at 
different heat source temperatures, while ensuring that the vapor fraction at the turbine outlet does not 
fall below 0.9. It is found that the thermal efficiencies as high as 20% can be obtained with the highest 
source temperature and the lowest cooling temperature considered in this study. Even for medium 
source temperatures, thermal efficiencies higher than 12% are obtained. Some fluids, like R32 could not 
be used at lower heat source temperatures because of the limitation on the vapor quality at the turbine 
outlet, but extrapolation of their graph suggests that the efficiency could be high. Mixtures of such pure 
fluids with some other fluid, that would keep the vapor quality high, have been found more useful at 
lower temperatures. 
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Struvite (MgNH4PO4) is a mineral containing phosphate that can be used as an efficient slow-

release fertilizer, and it can be extracted from animal wastewater. However, struvite precipitation 

during animal wastewater treatment requires coordination with other processes in the treatment train. 

In this project we are investigating the feasibility of struvite precipitation as one piece of an overall 

treatment of swine manure. Specifically, we will precipitate struvite by raising the pH of effluent from 

anaerobic digestion of the manure. The presence of calcium (Ca2+) can inhibit struvite formation by 

precipitating phosphate in the form of hydroxyapatite, Ca10(PO4)6(OH)2, which is less useful than struvite 

as a fertilizer. We tested the effect of six different calcium concentrations on struvite precipitation from 

a synthetic wastewater at pH 8.5. Experimental results are compared to predictions made by 

geochemical modeling using Visual Minteq v3.0 software.  
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Tidal boundary layers commonly occur at the bottom of shallow coastal shelves and estuaries 
and play important roles in sediment and nutrient transport for bottom-dwelling ecosystems. Results 
are presented from a turbulence resolving numerical simulation of a tidal boundary layer with a cooling 
flux applied at the upper surface. Prior investigations have been limited to either zero heat flux or 
heating at the surface. The flow with zero surface heat flux is characterized by weakly coherent 
streamwise roll cells extending between the near-surface and near-bottom regions.  These rolls cells are 
a secondary structure to the primary mean flow component driven by tidal forcing. Application of 
surface cooling causes the roll cells to strengthen, and increase in cross-stream width. As a result, 
vertical turbulent mixing of the water column is greatly intensified leading to dramatic changes in mean 
streamwise velocity profiles and overall turbulence structure. These changes have important 
implications for coarse resolution coastal circulation models in which the turbulence is not resolved, but 
rather parameterized. 
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The research in this poster aims at estimating the parameters of power systems while they are 

online with the rest of the electric grid. Stability studies of the grid rely on knowing the proper values of 
such parameters which change with time under various operating conditions. Such Power systems 
include synchronous machines and their excitation systems.  

The estimation is based on obtaining measurements using Phasor Measurements Units (PMU) at 
the output of the simulated machine. Least Squares Estimation (LSE) and Iterative Extended Kalman 
Filtering (IEKF) have been used to estimate the parameters of a modeled machine and verify them 
against the parameters of the higher order simulated machine. LSE finds an approximate solution of 
overdetermined systems by minimizing the sum of the squares of the errors made in solving every single 
time equation of the system. IEKF is an extension of the Kalman Filter which estimates the dynamic 
states and parameters of a non-linear states-space model subject to uncertainties in its modeling and 
measurements by minimizing the covariance of the system. 
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Aluminum machining with a lathe (turning) can be either “wet” using low turning speeds and a 
lubricant or “dry” using high turning speeds and no lubricant.  Dry machining can produce much higher 
tolerances and better surface finishes in machined parts than wet machining.  To perform dry, high 
speed machining, the cutting tool must have the strength and durability to withstand the temperatures 
and surface stresses associated with this type of machining. Typically thin hard films are deposited on 
the cutting insert to achieve the needed properties.  This coating process requires additional energy and 
materials than what would normally be used. This work begins to ascertain if the initial investment in 
energy and materials yields a reduction in environmental affects or if the benefits to high speed 
aluminum turning are limited to product quality.  

The pursuit of environmentally benign manufacturing processes has increased in recent years 
due to increased sustainability awareness.  The environmental impacts of practices, products and 
systems are being evaluated in life cycle analyses (LCAs). This work is a first step in identifying and 
capturing the data for a typical deposition process and conducting the LCA for that process.  The hot 
filament chemical vapor deposition (HFCVD) process was used to coat standard cutting tools with a 
diamond film on the order of 25 - 30 microns thick.  All material and energy resources, used in the 
fabrication process have been quantified for entry into the LCA software program SimaPro 7.1 for 
impact calculation using “carbon footprint” as a metric.  

The primary deposition process was found to have a carbon footprint of 6.48 equivalent 
kilograms of carbon dioxide, and the etching process was found to be responsible for 72 equivalent 
grams of carbon dioxide. Of all the resources that make up the chemical vapor deposition of nano 
diamond thin films, the generation of the electricity required creates the greatest environmental 
impact. Quantification of the amount of energy used over the lifespan of lathe cutting tools, both with, 
and without a diamond coating is an opportunity for further work.  Differences in machine settings, tool 
life span, and the use of coolant will produce different environmental impacts that have yet to be 
researched for turning applications. 
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Microgrids have two operating modes: grid-connected and islanding mode. Energy storage 
system enables microgrids to operate on both modes. This post focuses on the effects on microgrid due 
to integration of energy storage component. As an example, Li-Ion battery is selected as the energy 
storage component in our study. An AC voltage and frequency control implemented via Li-Ion battery 
during islanding mode is developed. A microgrid consisting of a detailed battery model with inverter, 
passive loads and an induction machine is built in PSCAD/EMTDC. The state-of-charge of Li-Ion battery is 
estimated and monitored during operation. The behaviors of battery and microgrid on different 
operating modes are investigated. The simulation results show that the proposed control strategy of the 
battery system can significantly improve the dynamic performance of the Microgrid system. 
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Pavements are an essential and important infrastructure system, yet their environmental 

impacts are largely unquantified. A life cycle assessment (LCA) model was constructed in this paper to 
estimate and compare the environmental burdens of three overlay systems: portland cement concrete 
(PCC) overlay, hot mixture asphalt (HMA) overlay, and crack, seat, and overlay (CSOL). The model used 
to perform the LCA consists of six modules: material module, distribution module, construction module, 
congestion module, usage module, and end of life (EOL) module. Each module was constructed and 
estimated with methodologies and data from various sources, with the usage module being most 
detailed. A sensitivity analysis was constructed to determine the effects of some key assumptions on the 
LCA outputs. Through the study, the following major results were obtained.  First, HMA overlay and 
CSOL overlay demand 109 and 64 percent more energy and emit 73 and 44 percent more greenhouse 
gas (GHG), respectively, than PCC overlay within a 40-year life cycle. Second, material module, 
congestion module, and particularly usage module contribute most to energy consumptions and air 
pollutant emissions. Third, traffic related energy consumptions and GHG are very sensitive to traffic 
growth and fuel economy improvement.  
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The major objectives in water and wastewater industry are to meet quality requirements and 

improve treatment process efficiency within the constraints of investment and operating costs. This 
implies the use of powerful predictive modeling and simulation tools which capture the relationships 
between water quality and process design parameters and are capable of providing the optimum 
designs. Computational Fluid Dynamics (CFD) modeling tools have already been widely used in other 
industries but their application in water industry is quite recent. 

We report on results from a steady-state Reynolds-averaged Navier-Stokes (RANS) simulation of 
the flow inside a multi-chambered, laboratory-scale ozone contactor (reactor) using a structured, 
collocated, finite volume formulation. Results are presented in terms of velocity profiles, velocity 
magnitude contours, passive, non-reactive tracer concentration contours and tracer residence time 
distribution. The flow is characterized by short-circuiting and dead zone regions serving to reduce the 
hydraulic (disinfection) efficiency of the reactor. Cumulative residence time distribution of a passive 
tracer is shown to be in excellent agreement with experimental data. Additionally, three contactor 
designs are tested and compared by RANS simulation and the design offering the best hydraulic 
efficiency is identified. However, a trade-off is found between hydraulic efficiency and energy 
consumption, which could be useful information for designers in the process engineering industry. 
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Aluminized steel Type 2 (AST2), ASTM A929, has a ~50 um thick coating with outer and inner 
layers of commercially pure Al and Fe-Al intermetallic respectively.   AST2 culvert and drainage pipes are 
required to have long service life (e.g. 75 yr) in natural soil and water environments; premature pipe 
failures incur heavy repair and replacement costs.   Performance has been adequate in many service 
conditions, but unexpected early corrosion of AST2 pipes has been recently observed in some Florida 
inland locations. A recent event with loss of the coating and penetration of the substrate after only ~4  
years of service was associated with the use of calcium carbonate-rich (limestone) backfill.  Water in 
contact with limestone and allowed to equilibrate with CO2 in air tends to develop a near neutral pH, 
compatible with a stable passive film on Al, so experiments were conducted to determine if aggressive 
conditions took place otherwise.  Simulated field fresh water conditions were created where cell water 
in a limestone bed was being constantly replenished at a slow rate for up to ~3500 hours of exposure 
while monitoring pH and conductivity.  EIS indicated onset of severe corrosion early in the exposure, 
confirmed by metallographic and SEM observation of loss of coating in extracted AST2 specimens.  The 
corrosion was not highly localized but affected as much as ~25% of the outer coating layer after as little 
as 500 hours of exposure. The Al-Fe intermetallic was much less attacked. The corrosion was ascribed to 
instability of the passive film in the solution that had developed a high steady state pH (~9.3). The higher 
pH was explained in terms of the behavior of the carbonate water system before equilibration with 
atmospheric CO2. This finding merits consideration in updating specifications for installation and the use 
of backfill materials for aluminized steel culvert pipes. 
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 Surface instabilities in polymers are vastly being studied to provide in-depth knowledge of 
patterns being formed and the functionality of these surfaces in various bioengineering applications. In 
this work, we have investigated the effects of crosslink density on film thickness, surface topography 
and characteristic wavelength of poly-N-Isopropylacrylamide (PNIPAAm) copolymerized with 3 mole% 
and 10 mole% of Methacroyloxybenzophenone (MaBP) respectively. Solutions of the co-polymer were 
spin cast onto a silanated silicon wafer and photo cross-linked at a wavelength of 365 nm. Solvent 
exposures on the surface constrained films allowed a one dimensional degree of swelling resulting in 
formation of surface wrinkles. We observed that the characteristic wavelength of the wrinkles is 
strongly determined by the film thickness more so than the concentration of the crosslinker. The 
topography of PNIPAAm film thickness ranging from 46 nm to 664 nm was analyzed via an atomic force 
microscopy. Upon solvent exposure, the development of surface wrinkles increases dramatically and 
above a film thickness of 150 nm, the wrinkling morphology is more pronounced. This dynamic surface 
feature induced by water exposure is explained by employing the Flory Rehner mixing theory for 
unconfined hydrogels. We anticipate that variations in solvent types, exposure times and film thickness 
should produce a combination of nano and microscale structural features allowing a broad range of 
applications in tissue engineering.   
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Graphene (G) is finding applications in nanoscale devices due to its appealing transport, 
structural, electrochemical, unique physicochemical and electronic properties, and has been used in 
supercapacitors, sensor, biosensor, and transparent conductor and photovoltaic cells. The graphene 
fabricated on silicon dioxide (SiO2) substrate depicts interesting electronic properties by figuring out the 
local atomic configuration as well as identifying the binding sites of graphene with SiO2 nanoparticles. 
We have synthesized G- SiO2, and characterized by using Scanning Electron Microscopy (SEM), Raman 
spectroscopy, FTIR spectroscopy, X-ray-diffraction, electrochemical, and electrical measurement 
techniques. The G-SiO2 nanocomposite shows platelet characteristics much larger in size than the 
graphene nano-platelets. The G-SiO2 nanocomposite has also revealed interesting feature vibrational 
bands of graphene with SiO2 by varying the precursor of SiO2 with graphene moieties.  We have 
observed for the first time the removal of heavy metals from water using G-SiO2 nanocomposite 
materials. 

Initially, we have mixed the G-SiO2 nanoparticles with the water containing salts of zinc, copper, 
lead or arsenic separately or in combination, and allowed to settle in water. An example, 2.5 gram of 
synthesized G-SiO2 is treated with 50 ml 0.07M ZnCl2 solution. The 0.07 M ZnCl2 concentration displays a 
whitish color solution which has turned to colorless within one or two hours of treatment with G-SiO2 
nanocomposites. The presence of heavy metal is tested using electrochemical cyclic voltammetry (CV) 
technique. The CV measurement on the water treated with G-SiO2 has been tested for several days to 
understand the presence of heavy metals in water. Interestingly, the near complete separation has been 
observed by treating the heavy metal contaminated water sample for one to two days in presence of G-
SiO2 nanoparticles. The redox potential observed for the heavy metal has been found to diminish as a 
function of treatment with respect to time, and no redox peak is observed after the treatment for four 
to five days. Further test using SEM/EDX measurement indicates that the heavy metal ions are observed 
within the G-SiO2 nanocomposite. The recovery of G-SiO2 nanocomposite is obtained by washing using 
deionized water. Our experimental finding indicates that the G-SiO2 nanocomposite could be exploited 
for potential heavy metals cleaning from waste or drinking water. We are continuing the water 
decontamination studies by immobilizing the G-SiO2 nanocomposite on membrane for future studies.  
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The continuous need to reduce the dimensions of the elements in integrated circuits has 
prompted intense research for the incorporation of nanometer scale devices into current semiconductor 
technologies. Current work explores the fabrication of semiconductor nanostructures, known as 
Supercapacitors, Ultracapacitors or Electrochemical capacitors, for photovoltaics and energy storage 
applications using atomic layer deposition (ALD). MIM (metal-insulator-metal) structures are designed 
and fabricated within a high aspect ratio template using atomic layer deposition (ALD). Recent advances 
in ALD (Atomic Layer Deposition) enabled trench-refilled capacitors showed an increment in the 
capacitance per unit planar area of 10 µFcm-2 and 100 µFcm-2, significantly exceeding previously 
reported values for metal–insulator–metal capacitors in porous templates. The nanolaminated structure 
will be used to improve the dielectric constant of the resultant element by adjusting layer thickness and 
uniformity of the thin films.  

Previous methods have been focused on methods and materials to decrease physical size while 
improving electrical properties such as leakage current in the capacitors. The ultimate research goal is to 
fabricate novel nanolaminating structures within a high aspect ratio template that will enlarge the 
surface area and enhance the capacitance per unit area providing an energy storage solution for 
monolithic integration with IC’s and solar cell technology. HfO2 and Al2O3 are the two most researched 
high-k films. HfO2 has a relatively high dielectric constant but a low crystallization temperature which 
may cause high leakage current and poor breakdown performance. Al2O3 has a high crystallization 
temperature, large bandgap, and low dielectric constant which may cause limited capacitance density. 
However, we propose it is possible to balance the advantages of Al2O3 and HfO2 by manipulating the 
deposition process sequences during ALD in a nanolaminated structure.  

The overall transformative goal of this project is to produce a nanolaminated trench refilled 
capacitor structure that demonstrates improved performance over its stacked or planar designs.  
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Industry as well as research centers around the globe are coping to address the universal 

demand of global planarity of various thin film layers that constitute the integrated circuits (IC) and 
nanometer devices. Chemical Mechanical Planarization (CMP) process is critical to the fabrication of 
nanometer scale device where the state-of-art technique makes the fabrication of multi-level 
interconnects possible through both mechanical and chemical processes involved during polishing. The 
high polish rate and high material selectivity are important parameters during CMP process where the 
fine slurry plays an important role for planarity of thin film. We have developed CMP slurry of composite 
nanodiamond dispersed in cross-linked polymeric microspheres particles. The average mass fraction of 
nanodiamond particle has been kept approximately 50% by weight in polymer composite. 

The slurry is synthesized by using co-polymerization of N-isopropylacrylamide (NIPAM) with 3-
(trimethoxysilyl) propyl methacrylate (MPS) containing interpenetrating (IP) chains of poly (acrylic acid) 
(PAAc). The various composition of slurry is formed by varying nanodiamond to polymer with hybrid 
microgel. The nanodiamond composite slurry is characterized using infrared, UV-visual and Raman 
spectroscopy, dynamic light scattering, electron microscopy and thermal gravimetric analysis, 
respectively. Our result has shown that interesting composite structure could be observed using 
different ratio of nanodiamond to siloxane copolymer. CMP performance of silicon oxide are observed 
using CMP bench top tester using slurry with three different concentrations viz; 0.5% , 1.0% and 1.5% 
nanodiamond –polymer slurry. The in-situ coefficient of friction, removal rate and surface roughness are 
obtained using CMP bench-top tester, Filmetrics F20 and atomic force microscopy studies, respectively. 
1% wt. nanodiamond-polymer composite slurry has exhibited superior CMP performance in comparison 
with others slurry as reported in literature. The removal rate of 120 nm/min is obtained with reduced 
surface roughness and lower topographical variations. CMP process involving synthesized nanodiamond-
polymer composites slurry could give surface with minimal scratches and reduced particle deposition on 
the surface after polishing of silicon oxide wafer. Our novel diamond composite based polymer accounts 
as a potential candidate for the next generation CMP slurries. 
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Determining the chain-growth pathway is very important to understand the Fischer Tropsch 
Synthesis (FTS) mechanism. FTS consists of the following steps: CO activation, hydrogenation and O 
removal, chain growth and termination. Three different mechanisms have been proposed depending on 
how the C-C coupling is achieved. The carbene mechanism involves polymerization of CH2 intermediates 
to achieve C-C coupling, the hydroxy carbene mechanism proceeds via dimerization reaction between 
the adsorbed hydroxyl methylene intermediates and the CO insertion mechanism occurs through 
insertion of CO into adsorbed alkyl intermediates. However, the carbene mechanism is being supported 
by many experimental1-3 and theoretical4-6 works. There are two types of CO dissociation namely, 
unassisted CO dissociation and H-assisted CO dissociation. Unassisted CO dissociation involves the 
dissociation of CO into C and O while H-assisted dissociation does not involve the direct dissociation of 
CO7. 
 

Unassisted CO dissociation H-assisted CO dissociation 
CO*  C* + O* 
C* + H*  CH* 
O* + H*  OH* 
OH* + H*  H2O* 
CO* + O*  CO2* 

CO* + H*  HCO* 
HCO* + H*  HCOH* 
HCOH*  CH* + OH* 
OH* + H*  H2O* 

Many promoters have been suggested for enhancing the FTS activity of Cobalt. In this paper we 
investigate how the promoters influence the catalytic pathways. The preferred CO activation pathway in 
the presence of Pt promoter is studied. We will discuss the energetics of assisted and unassisted CO 
dissociation pathways. 
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Organic semiconductors have the potential to greatly improve current technology such as LED’s, 
screen displays, sensors and solar cells. Knowing the electronic and chemical structures of organic-metal 
interfaces is essential to predicting and optimizing performance in these devices. However, different 
preparation techniques can change the structure, and thus the properties, of an interface. This study 
focuses on deposition of an organic polymer on a metal substrate by spin casting. The organic polymer 
poly[2-methoxy-5-(2’-ethylhexyloxy)-p-phenylene vinylene] (MEH-PPV) was deposited on a gold 
substrate. Three samples with different film-thicknesses were obtained, then analyzed using X-ray 
photoemission spectroscopy (XPS) and ultraviolet photoemission spectroscopy (UPS). Electronic 
properties such as ionization energy, work function, and highest-occupied molecular orbital (HOMO) 
were calculated from the resulting spectra. The film thickness and conductivity of each sample were also 
measured using polarized specular reflectance photometry. These interfaces were compared to those 
prepared by electrospray, another film deposition technique. Future work involves investigating the 
properties of the P3HT/PCBM interface prepared by spin casting for solar cell research. 
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 This study aims to produce near atomically-flat metallic films for the purpose of self-assembled 
monolayer growth.  Self-assembled monolayers (SAMs) are formed from organic molecules which 
spontaneously chemisorb onto (in the case of thiol chemistry) noble metal surfaces.  Films are exactly 
one monolayer and thus very thin—typically on the order of 1 – 2 nm.  Because nearest neighbor 
interactions contribute greatly to the uniformity and tightness of packing, substrate roughness should 
be well below these thickness values.  Motivations for smoothened films are: 1.) improved monolayer 
packing, 2.) a lower cost alternative to Atomic Layer Deposition, 3.) larger area flatness and greater ease 
of preparation versus template stripping, 4.) an ultra-flat conductive surface for SEM studies of 
nanoparticles and small biological systems.   
 Conventional microfabrication toolsets typically employ e-beam or thermal evaporation for 
deposition of metal thin films.  While these techniques are fast and relatively low cost, the roughness of 
the metal is unacceptable for the desired application (Figure 1a).  We propose an off-the-shelf, low cost 
thermal annealing solution to this problem.  In literature, this thermal reordering has been reported and 
performed by a variety of techniques such as rapid thermal annealing (RTP), tube furnace, and Bunsen 
burner.  Two additional implementation desires are low contamination (both of heating apparatus and 
of sample) and enhanced temperature control.  By achieving very tight ramp, soak, and decay 
temperatures and minimizing oscillations and runaway, we can accurately and repeatedly tune 
conditions until desired results are achieved.   
 Starting with bare cleaned silicon, thermal evaporation of 99.95% Cr (as an adhesion layer) and 
99.99% Au was performed.  The wafer was diced into 10 x 10mm squares to permit small scale testing.  
Baseline atomic force microscope (AFM) surface scans were completed to understand the status-quo 
condition.  Extensive grain roughness can be seen in the freshly evaporated samples (Figure 1a).  Wafers 
were thermally processed at varying times from 60 – 120 s and at temperatures from 550 – 650°C.  Over 
selected areas, a reduction in roughness (Ra) from 2.61 nm to 0.78 nm was realized.  Discussion of AFM 
study, statistical results, and improved contact angle measurements are presented.   

    
Figure 1 – (a) (Left) Atomic Force Microscope image of thermally evaporated gold showing roughness.  (b) (Center) In-progress 
annealing shows “lakes” of annealed metal.  (c) (Right) Large near atomically flat planes following annealing 
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Herein a low-profile planar antenna operating at 2.4 GHz with uni-directional radiation is 
presented. The goal of this effort was to establish a baseline approach for realizing a flexible antenna 
with moderate bandwidth that can be used in applications such as body-worn sensors. For 
electromagnetic sensing, e.g. in the case of radiometric sensors, reduction in backside radiation is 
important in order to maximize the detection sensitivity.  

Accordingly, a design incorporating a backing ground-plane is appropriate. Furthermore, in this 
particular effort, the ability to tune the operating frequency is desirable as this allows real-time 
adjustment of the sensing depth. For this reason, the architecture has been conceived with the aim of 
facilitating eventual integration of varactor-based tuning. The radiator selected for this design 
corresponds to a broadband dipole, the end loaded planar open sleeve dipole (ELPOSD).  The ELPOSD 
consists of a printed dipole with two parasitic elements (sleeves) along its sides and capacitive loading at 
the end. This antenna is fed from beneath the ground plane by live vias connected to a microstrip to 
coplanar strip balun. The EBG structure is based on tunable hybrid geometry and is sandwiched between 
two 1.27 mm-thick substrate layers, resulting in a total antenna thickness (excluding the feed layer) of 
~λ/50. Measured performance of the antenna demonstrates a tunable frequency response over 500 
MHz at a central frequency of 2.4 GHz, with a gain of ~4 dB.  
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Recent rehabilitative tactics for improving mobility in patients with traumatic injury or 
neurological pathologies affecting lower extremity have recognized the need for automated or robotic 
assistance to reduce the cost burden that arises from labor-intensive rehabilitation therapy.  Lower-
body power-assistance exoskeletons have proven effective but have either been tethered to a power 
supply or encumbered by batteries.  The lack of mobility offered by existing solutions discourages their 
use by patients outside of the clinical setting. Contemporary strategies addressing this issue include 
quasi-passive exoskeleton designs, as well active orthotic devices. Both aim to recapture dissipated 
energy by mechanical means and later release that energy at a time advantageous to the wearer. 
However, no active orthoses are currently available commercially. 

 
Here proposed is a novel strategy for the design of an active rehabilitative orthosis for assisting 

with thetasks of sitting and standing. The configuration of the device allows assistance to be generated 
by mechanical springs and a rotary damper. An 8 camera Vicon Motion Analysis system and 2 AMTI 
multi-axis force plates were used for data collection. Control subjects and the prospective patient were 
asked to wear 35 infrared reflective markers and repeat a standing and sitting motion for 3 trials or 6 
trials, respectively. This was replicated for 6 control subjects, without any major deficits in knee joint 
control, and 1 prospective patient who suffered traumatic injury after being hit by a car. Matlab was 
used to derive a functional relationship between a normalized knee joint torque parameter and knee 
angle by locating joint centers and calculating joint kinematics and kinetics. The difference between the 
average normalized torque of the control subjects and the prospective patient was evaluated to 
quantify the amount of assistance required. The spring constant, k, and the damping coefficient, c, were 
optimized in Matlab. Early results indicate the functional deficits of the prospective patient. 
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Since the first wireless transmission in 1985 by Guglielmo Marconi, wireless communication 

have become one of the areas that have revolutionized the form that humans beings interact and 
changed forever the way that contemporary society function. Today, wireless communication covers a 
wide variety of applications such as satellite transmission, radio and television broadcasting, sensor 
networks, global positioning system (GPS), mobile communications, and a lot more of applications that 
have lead to a new generation of multifunctional, small size and low cost communications devices that 
cover many of the extensive variety of applications of wireless communications. 

Over the past decade, a great deal of research effort has been devoted to development of low-
power and high-Q micromechanical resonators with a high quality factor (Q) suitable for bring the 
frequency reference and signal processing functionalities, such as oscillators, mixers and frond-end 
filters at higher frequency bands (e.g., UHF and beyond), on to a single chip. Currently, devices based on 
mechanical vibration such as quartz crystals and surface acoustic wave (SAW) are widely used to 
implement high-Q oscillators and band-pass filters in communications transceivers.  Unfortunately, 
despite of the beneficial high Q offered by quartz crystal and SAW devices, they are off-chip components 
that must be integrated with electronics at the board level, thus hindering the ultimate miniaturization 
and portability of wireless transceivers. Very promising alternatives to overcome the issue with the off-
chip devices have been demonstrated by on-chip micromechanical resonators with electrostatic and 
piezoelectric transduction mechanisms along with small form factor, high quality factor (Q’s >10,000) 
and low insertion loss.     

The objective for the present project is design and fabricate piezoelectrically transuded 
mechanical filters in the frequency range from 1 GHz to 12 GHz (L, S, C, and X band) with 5% bandwidth 
with low insertion and small motional resistance in order to interface directly these devices with 50-Ω 
electronics.  The microfabrication and testing of the piezoelectrically-transduced resonators and filters 
has been completed. A new novel design consisted of SOI-based devices with silicon as the structural 
layer and ZnO as the piezoelectric transducer layer has been implemented. Preliminary on-wafer 
probing test in the open air (atmospheric environment) has been done. MEMS resonators and filters 
with frequencies in the range of 100 MHz to 4.8 GHz have been successfully demonstrated. Devices with 
frequencies of 1.8 GHz, 2.4 GHz and 4.8 GHz have shown promising preliminary results comparable with 
the performance of the current state of commercial filter technologies such as FBAR and SAW filter.  

High-order micromechanical filters composed of 3 to 4 mechanically-coupled contour-mode 
resonators have been successfully developed. For the first time ever, “bridging” (mechanical coupling) 
between non-adjacent resonators has been implemented to affect the overall filter transfer function (by 
introducing additional zero) for better filter shape factors. As a result, sharper roll-off at passband edges 
than that of traditional devices have been demonstrated.  
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The synthesis of CNTs with predefined chirality and, therefore, functionality, remains one of the 
ultimate goals of nanoscience because of its potential impact on a wide-range of emerging technologies 
including nanoelectronics, renewable energy, nanocomposites, sensor and medical.  Recently, we 
showed that changing the composition of NixFe1-x bimetallic nanoparticles via a novel microplasma 
synthesis route resulted in chiral-selective growth of specific nanotube chiralities.  In this work, we used 
density functional theory calculations to explain and predict how the catalyst structure determines the 
chirality of as-synthesized SWCNTs.  Tuning composition will perturb the crystal structure, and affect the 
lattice matching of the nanoparticle with certain chiralities of the SWCNT, promoting chiral-selective 
growth.  To understand the effect of compositional tuning and perturbation to the crystal structure of a 
bimetallic catalyst on SWCNT chirality, we studied the energetics of representative chiralities such as the 
(8,4), (6,5), (9,4), (8,6), (7,5) and (10,3) nanotubes, which are predominantly seen in our experimental 
results.  We observe that a small increase in the average Ni-Ni bond length resulted in the increased 
stability of the (8,4) and (6,5) nanotube caps adsorbed on the Ni (111) surface whereas the (9,4) and 
(8,6) caps were destabilized. Remarkably, the (8,4) and (6,5) nanotubes are predominatly observed 
when the CVD growth took place on the Ni0.27Fe0.73 bimetallic nanoparticle which have a distorted fcc 
structure with a slightly increased Ni bond length. The findings strengthen our belief that chiral-selective 
growth of SWCNTs can be obtained by controlling the constituent atoms and their composition that 
results in a change in the lattice parameter of the bimetallic nanoparticle. 
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Prosthetic devices are designed to replace the function and appearance of a missing limb. For 
upper limb prosthesis, two main types exist; body-powered which require movement of the user to 
place tension of cables that operate various components of the device such as opening and closing of 
the hand or bending of the elbow, and myoelectric which incorporate sensors to detect muscle 
activation resulting in joint activation. Due to their low cost, lightweight, reliability, and simplicity, body-
powered prosthesis for are commonly used. Body-powered prosthesis can be classified in two forms: 
voluntary opening (VO) or voluntary closing (VC). The downside with body-powered upper limb 
prosthesis is they require the user to constantly apply tension to the device through body movements in 
order to open or close the prosthesis. The purpose of this study presented was to design an auto locking 
cable mechanism that would to sustain a grip force on a VC, or hold open a VO when activated without 
the user exerting an operating force. This device would manually activate (lock) and release (unlock) by 
force on the cable allowing the user to perform a daily activity with no interruptions.  

The central element of the auto locking device is a latching spindle that consists of a torsion 
spring and a latching mechanism that are held together in a circular housing unit. A cable wrapped 
around the outside of the spindle applies the force that facilitates the opening and closing of the 
prosthesis claw. As the cable is pulled out and the prosthesis is opened or closed, the spring applies a 
rotational force to the spindle, locking in place. The spring loaded spindle works by pulling on the cable 
forcing the spindle to unlock, winding the cable and prosthesis claw back to the original form.  
 The mechanism would provide necessary advantages for amputees to preform daily living 
activities. No longer would the user need to provide tension to the device, which can be awkward and 
tiresome. This awkwardness and tiresome is in conjunction with the user’s ability to maintain muscular 
force while preforming a task. Eliminating this fatigue and providing the user with a reliable and efficient 
auto locking mechanism would be an ideal solution to provide prosthetic users. 
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Inverse photoemission spectroscopy (IPES) is a technique for analyzing the unoccupied electron 
states of materials.  It is a complementary technique to the widely used photoemission spectroscopy 
(PES) as it analyzes what PES cannot, the states above the Fermi energy.  This technique is essential to 
investigating the structure of a solid and its states.  IPES has a broad range of uses and is only now being 
utilized.  The IPES setup consists of an electron energy source that when impinged on a sample release 
photons that are then measured in an isochromat mode with a Geiger-Muller counter of a set energy 
bandwidth.  By varying the electron energy at the source a spectrum of the unoccupied states can be 
obtained.  Due to the relatively few IPES setups, the design consists of many custom made components.  
There are many sensitive elements to the design that require a bit of fine tuning for proper operation.  
The Geiger-Muller counter operates as a bandpass filter with a proper mixture of Acetone/Argon and a 
CaF2 window setting the cutoff energies.  The counter electronics consist of a pre-amplifier, amplifier 
and channel analyzer to detect the count rate at each energy level above the Fermi energy.  Along with 
designing the hardware components, a Labview program was written to capture the data and control 
the electronic equipment used.  The software is also automated to take multiple scans of a material to 
achieve a smooth and consistent spectrum. 
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 Bimetallic nanoparticle catalysts are increasing in popularity as a result of the drastic differences 
in their properties relative to the catalysts formed from either of their monometallic components. 
Additionally, the potential to vastly reduce the cost of using noble metal catalysts is very attractive. 
 However, one issue that has not yet been addressed in detail with regards to the bimetallic 
catalysts currently being investigated in the literature is the influence of the nanoparticle shape on the 
catalysts being synthesized. Shape control of monometallic nanoparticles has been extensively 
investigated1-13, and a variety of approaches have been fine tuned. 
 In the case of Ni and Pd, it has been shown that shape controlled nanocatalysts of both metals 
can be made using wet chemistry techniques4-7, 10, such as a polyol synthesis, and solvated halide ions. 
We present a method based on the polyol technique to synthesize bimetallic Ni-Pd nanoparticle catalyst 
with shape control, and preliminary results obtained. 
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Lung and the majority of skin cancers are types of carcinoma that originate from abnormal 
epithelial cell growth and comprise about 80 % of all cancers. Current available treatments such as 
chemotherapy, radiation or surgery are not specifically targeted to cancer cells. This results in the death 
of normal cells leading to side effects detrimental to the patient’s well-being. In this work, we propose 
the development of nanoparticles that specifically target epithelial carcinomas using the keratinocyte 
growth factor receptor (KGFR). This receptor is not expressed in normal cells but has been shown to be 
highly expressed in epithelial cell tumors. These particles consist of fusion proteins comprised of 
keratinocyte growth factor (KGF) the ligand of KGFR and elastin like peptides (ELP). These fusion 
proteins retain the bioactivity of KGF and the characteristic inverse phase transitioning behavior of ELPs. 
The fusion peptides self-assemble into nanoparticles with a hydrophobic core and displaying KGF at their 
periphery. Using in vitro cultures, we show that these particles are specifically engulfed by cancer cells 
expressing the KGFR. Our results indicate the efficacy of these nanoparticles as drug delivery vehicles 
that can specifically deliver a chemotherapy drug to epithelial tumors. These nanoparticles hold promise 
for treating a variety of epithelial tumors with high specificity leading to minimum side effects.  
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A plasma-enhanced atomic layer deposition (PE-ALD) reactor was built for the purpose of 
growing thin films on wafers up to 2” in diameter. Internationally, papers have been published 
describing characteristics of both homebuilt [1,2,3] and commercially available ALD reactors [4]. The 
construction of this reactor was strategically designed using these descriptions, within an allowable 
project time and budget. Design characteristics include an inert carrier gas, millisecond speed precursor 
valves, multiple temperature control zones, interactive software control and interface, and a chamber 
with a high volume to surface ratio geometry. The functionality of this reactor will include three 
separate modes of operation: a thermal reaction mode (thermal ALD), a plasma-enhanced mode, and a 
nanolaminate mode. ALD allows for a precision unattainable with other deposition processes, such as 
sub-nanometer deposition rates per cycle. Unlike CVD, ALD is not dependent upon precursors reacting 
over the substrate surface, instead relying upon cyclical A + B = P synthesis. The plasma-enhancement 
allows for growth at lower temperatures, different recipes, and the ability to deposit single metal layers. 
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Carbon-material based electrodes are the most popular candidate for energy storage application 

because of their versatile physical and chemical properties. Graphene, owing to its superior electronic, 
physical and mechanical properties has received a lot of attention from the scientific community. There 
have been several attempts to incorporate graphene with other pusedocapacitance materials for use in 
supercapacitors. In this report graphene (G)-polyaniline (PANI) has been synthesized, where graphene 
has been successfully applied with aniline monomer to produce highly conductive nanocomposite 
material. A leakage current due to the Faradic reactions at the surface of electrodes hinders the 
effective use of Graphene PANI Electrodes in supercapacitor applications. Coating the surface of the 
electrodes with a thin film of a dielectric material generates a potential barrier which reduces the 
reaction rate, with a slight drop in specific capacitance but increases the relative dielectric constant by 
increasing the capacitance of the supercapacitor and at the same time reducing the leakage current. 
Keeping in view, we have deposited nm –thickness of a high dielectric constant material using 
electrophoretic technique. Electrochemical performance of the supercapacitor cells were tested using 
cyclic voltammetry (CV) and galvanostatic charge/discharge. In addition, the prepared electrodes were 
physically characterized using tools like XRD and SEM. The specific capacitance, charging –discharging 
and stability of electrodes was estimated in 2M H2SO4 as electrolyte. 
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Micro-electrode arrays have been used in the operation of signal transmission and reception 
from brain tissue.  Problems arise in the long term biocompatibility of the materials that are used for 
these tests, therefore long term studies of materials for biomedical applications need to be done before 
reliable brain-machine interface devices can be fabricated.  A custom incubator, electronic signaling 
system, and neuronal activation device (NAD) have been built in order to provide a stable environment 
for brain tissue stimulation and response recording. 
The incubator keeps a constant atmosphere with microcontroller regulated temperature, carbon 
dioxide, and humidity levels.  It is also equipped with a self-sterilization system and automatic cell 
culture media circulation system to eliminate the need for any contact with the cells during the 
experiments.  This eliminates any effects caused by sporadic changes in the cell culture environment 
during cell feeding and maintenance.   

The incubator provides a platform in which the 64 electrode NADs, which are fabricated here at 
USF, can be interfaced with custom designed electronics to simultaneously record all 64 channels in a 
digital environment.  The biocompatible materials, superior environmental stability, and advanced 
electronics will be used to show long term viability and operational characteristics of similarly fabricated 
neural interface devices.  Their future uses will be for permanently integrating cutting edge robotic 
prosthetics to the natural control system of the brain. 
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Reversible logic has promising applications in the field of quantum computing, optical 
computing, low power computing, and other emerging computing technologies. A barrel shifter that can 
shift and rotate multiple bits in a single cycle is an important component of many computing units. This 
paper presents the reversible design of bidirectional arithmetic and logical barrel shifter. The proposed 
design consists of the reversible Fredkin and Feynman gates. The Fredkin gate used in the design of 
reversible bidirectional arithmetic and logical barrel shifter can implement the 2:1 MUX with minimum 
quantum cost, minimum number of ancilla bits and minimum number of garbage outputs while the 
Feynman gate is used to avoid the fanout as fanout is not allowed in the reversible logic. The design is 
evaluated in terms of number of garbage outputs, quantum cost and number of ancilla bits. 
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In this study, removal of Fe and Ni metal ions from water was achieved by using fourth 
generation poly-aminoamide (PAMAM) dendrimer with terminal hydroxyl groups (G4-OH) in aqueous 
solution.  
 The chelation process between Fe(+3) and Ni(2+) metals ions and the internal tertiary amine 
groups of the dendrimers was monitored visually and recorded using digital imaging. To quantify the 
results, time resolved UV-Visible Absorption Spectroscopy was used. Once the metal ions were 
coordinated in the dendrimers interior they were reduced for further characterization using 
Transmission Electron Microscopy and Temperature Programmed Reduction to measure the size and 
distribution of the zerovalent metals to investigate the dispersion of the metal ions uptake by the usage 
of dendrimer. The results indicates the formation of mostly monodisperse metal clusters with diameter 
in the range of 1 to 1.5 nm (40-400 atoms/cluster), which is consistent with the mole equivalent of the 
original metal ion to dendrimer concentration. The dendrimer chelation process demonstrated to be a 
viable technique to remove Fe and Ni metals ions from aqueous solution. 
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Recently, ZnO nanowires are extensively studied for their applications in a variety of devices. 

Properties of ZnO nanowires, such as size, shape and density should be controlled for successful 

application of the ZnO nanowires.  

Atomic layer deposition (ALD) was used to grow the seeding layer of ZnO, which was 

subsequently annealed using rapid thermal processing. ZnO nanowires were grown hydrothermally on 

the resultant seeding layer. Effect of the annealing of ZnO thin films grown by ALD on the properties of 

ZnO nanowires was studied. ZnO thin films were characterized using AFM and grazing incidence XRD, 

while ZnO nanowires were characterized by means of XRD and SEM. Obtained results suggest strong 

dependence of properties ALD thin films modified by rapid thermal annealing on resultant ZnO 

nanowires. Changes in density, size and degree of vertical alignment in ZnO NW are shown. 
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Reversible logic is gaining wide consideration as a design methodology for computing structures 
which theoretically allows for the creation of circuits that experience minimalistic entropy gain. Recent 
advances in reversible logic and quantum computer algorithms allow for improved computer 
architecture and arithmetic logic unit designs. Therefore, new simulation tools are required in order to 
simulate theoretical quantum computing structures. We present a novel quantum library which is 
compiled with the existing programming language VHDL (Very High Speed Integrated Circuit Hardware 
Description Language) for the efficient construction and simulation of these structures. By compiling 
VHDL with our new quantum library, we are able to model the deterministic behavior the fundamental 
quantum transformations at the gate level of any reversible logic design. Our approach is advantageous 
in that it allows for a VHDL package to be compiled using any EDA tool without the use of compiler 
specific code and becomes a feasible design method for furthering the development of Quantum 
Computing.  In addition, the robust debugging capabilities of VHDL allow for reversible designs to be 
used with known industry leading EDA (electronic design automation) development tools. Through the 
use of this method, we were able to construct and verify novel quantum combinational reversible logic 
structures.  
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In this study, photoemission spectroscopy (PES) was used to investigate the electronic structure 
of arylsulfophosphate (ArS)-CdSe hybrid materials. CdSe nanoparticles are a promising material for 3D 
heterojunction solar cells due to their tunable electronic and optical properties through the size control. 
By bonding these nanoparticles with organic ligands covalently, a novel light absorption, charge 
separation and transportation system can be formed. The hypothesis behind this approach is to enable 
exciton generation and separation within one molecule. This is enabled by the tailor designed charge 
separation promoting interface located at the molecule-internal hybrid interface. All samples were 
prepared using electrospray in several deposition steps, and then characterized with photoemission 
spectroscopy in-situ. The electronic structure of ArS-CdSe hybrid nanoparticles was obtained by 
analyzing and combining the information obtained from ArSP ligands and CdSe nanoparticles 
respectively by x-ray and ultraviolet photoemission (XPS, UPS). The electronic structure of the individual 
component materials and of a non-covalently bonded interface between ArSP and CdSe was also 
measured in order to compare with the electronic structure of covalently bonded hybrid materials. 
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This study presents a kinetic model of the chelation of iron ions by generation 4 hydroxyl-
terminated polyamidoamine (PAMAM) with ethylenediamine core (G4-OH). The coordination processes 
of iron ions from ferric chloride, FeCl3, and ferrous bromide, FeBr2, to G4-OH dendrimers were analyzed 
using ultraviolet-visible (UV-Vis) spectroscopy, proton nuclear magnetic resonance (1H-NMR) 
spectroscopy, and liquid chromatography-mass spectrometry (LC-MS). In the visible region, a charge-
transfer was observed when the dendrimer was added to a ferric chloride solution. This phenomenon is 
a ligand-to-metal charge-transfer (LMCT) between the free electron group of the dendrimer’s internal 
amines and the dehalogenated iron ion that takes 2 hours to complete at room temperature. Analysis of 
potential rate laws and diffusion effects led to a second-order kinetic model for this reaction. By 
measuring the rate coefficients as a function of temperature (22 ºC to 37 ºC), an apparent activation 
energy of 41.5 kJ/mol was obtained using the Arrhenius method. The results of this study will fuel 
research of PAMAM dendrimers for environmental, pharmaceutical, and materials applications. 
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Growing concerns of pollution, in addition to the rapidly depleting oil reserves, motivate 
research towards production of clean synthetic hydrocarbon fuels using catalytic technologies such as 
Fischer Tropsch Synthesis (FTS). We have synthesized cobalt (Co) nanoparticles with precise size control 
(1-14nm). FTS catalysts were prepared by immobilizing these cobalt nanoparticles on sub-micron sized 
SiO2 by surface functionalization technique. We have focused on utilizing an in situ AABSPEC reactor to 
study the dependency of Co nanoparticle size on catalytic activity. Chemical interaction of carbon 
monoxide (CO) gas on catalyst nanoparticle surface is one of the primary steps in Fischer Tropsch 
Synthesis. To understand the CO reaction kinetics occurring on FTS catalyst surfaces, we investigated the 
elementary CO oxidation reaction on Co-oxide nanoparticle surface to study the dynamics of different 
intermediate steps involved in CO2 formation by using infrared spectroscopy. Activation energies for the 
steps and their dependence on nanoparticle size were estimated. Various characterization techniques 
used for the characterization of the nanocomposites such as dynamic light scattering, TEM, and XRD will 
be discussed.   
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The goal of this research is to develop a better understanding of how humans perceive localized 
and varying temperature. The typical paradigm for utilizing a thermoelectric device revolves around 
energy recovery or generation from a system that experiences a temperature gradient. This application 
deviates from the traditional thermoelectric application by generating multiple out of phase time 
dependent temperature profiles to be experienced haptically by a human. An operational apparatus has 
been successfully created.  

Currently, each thermoelectric has been modeled as a first order thermal system with time 
constants and gains defined for the eight different temperature outputs. The control methods presently 
in use are either manual input or a closed loop system with proportional control. Testing on humans will 
not begin until the closed loop control system is refined to achieve smaller offset values, faster system 
response, and the time dependent temperature profiles are established. 
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Current approaches for pandemic mitigation utilize both pharmaceutical interventions (vaccines 
and antivirals) and non-pharmaceutical interventions (NPIs) which include among other measures social 
distancing, quarantine, isolation, school and workplace closure, and travel restrictions. There are, 
however, certain challenges with the use of PHI at the critical early stages of a pandemic. A surge 
production of a potent vaccine in sufficient quantities can take up to nine months. At the same time, to 
use antivirals as an effective prophylactic measure generally requires a substantial level of stockpile 
which can be infeasible due to prohibiting production and storage costs. Also, the use of a large-scale 
antiviral-based prophylaxis can result in some strains of influenza becoming antiviral resistant while 
maintaining infectiousness. 

NPIs have the advantage of being available at the early phases of a pandemic and are 
particularly important in developing countries that do not count with the resources needed for effective 
pharmaceutical intervention strategies. Some of the NPIs have already been incorporated into national 
pandemic preparedness plans, existing WHO recommendations and in the guidelines of the CDC. 
However, a careful review of the above plans and guidelines reveals that there is no consistent NPI 
strategy of when and how to implement these interventions. The plans and guidelines vary in their 
definitions of declaration thresholds, implementation stages, target population, and implementation 
logistics. Same conclusions can be drawn from reviewing the available literature. 

Based on our literature review we believe there is a need for a better understanding of the 
dynamics behind non-pharmaceutical interventions and parameter selection. In this research we 
investigate the nature of interactions among some of the key intervention parameters, such as initiation 
thresholds, intervention duration, and compliance levels, and the levels of virus transmissibility.  
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This research develops an alarm system that monitors post-surgical patient’s condition using 
laboratory blood test results and electrical heart signals. In this case cardiovascular surgery is used as a 
prototype. The system will alert physicians, and help assess the risk, of complications during the 
patient’s recovery cycle. The ultimate aim is to advance the provision of personalized patient care. 
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Engineering combinatorial biomaterials that have multiple spatially controlled gradients of 
mechanical and biochemical variables offer a more rapid investigation, screening and understanding of 
cell-substrate interactions. The long term objective is to fabricate biomaterials with instructive cues 
incorporated within that are capable of eliciting a highly specific cellular and/or tissue response. Toward 
this objective, presented here is the synthesis of discrete substrates with different elastic moduli 
followed by surface chemistry modification of the substrate to conduct cell based experiments. A 
silicone polymer, polydimethylsiloxane (PDMS), was used to construct cross-linked networks with a 
range of stiffness by varying the ratio of base to cross linker. A wide physiologically relevant range in 
elastic modulus was obtained from tensile testing of these samples to estimate their respective elastic 
moduli. For surface chemistry modification, a hydrophobic self assembled monolayer (SAM) was 
deposited on plasma cleaned cross-linked PDMS substrates. This was followed by spatiotemporally 
controlled Ultraviolet-Ozone-Oxidation (UVO) of the silane layer on the PDMS sample to obtain a 
gradient in surface energy. Water contact angle measurements demonstrated a monotonic change in 
surface chemistry. Maximum UVO exposure rendered one end of the sample hydrophilic, which 
gradually transitioned to a hydrophobic surface at the other end corresponding to minimum UVO 
exposure. Future experiments will focus on studying cell behavioral response on these PDMS substrates 
that have been engineered to have well characterized combinations of biophysical and chemical 
properties.  
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Wireless communication devices have become a very important part of the integral humanity’s 
development. In the same direction, there is a growing demand of multipurpose communication devices 
which offer multiple applications, capabilities and services. To satisfy these needs, designers are 
enforced to improve the performance and attractiveness of their products creating compact, lightweight 
and user-friendly piece of equipment.  

In the construction of mobile and portable radiofrequency and microwave (RF/MW) devices, 
many efforts have been made to minimize the antenna size while keeping their efficiency among other 
characteristics (i.e. desired gain and radiation pattern). Many attempts have been made using high-

contrast dielectrics (high r) with some drawbacks such as high confinement of electric field in the 
substrate, which reduces the antenna efficiency and bandwidth. Additionally, magneto-dielectric 

materials ( r>1, r>1) have been explored (i.e. Multiferroics) with disadvantages such as high losses and 
difficult compatibility with existing fabrication processes. 

Magneto-dielectric polymer nanocomposites (MDPNCs) are composed by embedded 
monodispersed magnetic nanoparticles in a polymeric matrix. Given the monodispersion of sub-10-nm 
magnetic nanoparticles with zero coercivity and zero remanence, MDPNCs present low magnetic 
hysteresis losses. These characteristics help in the retention of less dielectric and magnetic losses than 
other magneto-dielectric materials currently used (e.g. ferrites, metals). The monodispersion also helps 
to enhance the electromagnetic coupling without inducing strong parasitic eddy currents. Hence, this 
material offers a new approach for the fabrication of high-performance microwave devices such as 
Antennas, integrated high- inductors, filters and isolators, among other devices 

Finally a review on antenna concepts related to the implementation of magneto-dielectric 
materials as the substrate is presented. Also, a review on the electronic properties of such materials is 
offered, explaining how the presence of magnetic and dielectric properties is advantageous to enhance 
the performance of planar antennas. In the selected antenna topology, the rectangular microstrip patch 
antenna, the field distribution is confined inside the substrate, between the patch and the ground plane. 
Consequently, the electronic properties of the substrate cause strong impact on the overall 
performance of such a device, defining aspects like the bandwidth, size and efficiency of the antenna. 
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Significant debate exists in the literature with regards to the permissibility of feedback in 
reversible computing nanotechnologies. Sequential computing structures allow for the utilization of 
subroutine reuse, which permit reduced, simple and efficient designs of computational devices. 
Reversible logic allows for the design of a universal computing machine where each input stat is 
uniquely determinable by the results printed by the output state at each clocking cycle, and the system 
reaches every possible state, resulting in no heat dissipation. Determining whether feedback is allowed 
is paramount to assessing the robustness of reversible logic in any quantum design. In this presentation, 
the fundamental discoveries in entropy and quantum mechanics that serve as the foundations for 
reversible logic are reviewed, specifically the interactions of quantum corpuscles in space-time with 
respect to special relativity. The fundamentals for implementation of reversibility in computing are 
examined. We then present novel definitions for a sequential reversible logic structure, as well as new 
metrics for measuring the probability of each output state of such a device. Using the quantum 
mechanical principles of reversible computing, as well as our definitions for sequential reversible logic 
structures, we prove that any reversible logic structure with feedback is physically reversible. A 
previously presented quantum network Q4 gate and a static RAM designed with sequential reversible 
elements are analyzed with these metrics and rules to show that zero entropy gain is realized. 
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Performance in sport is typically proportional to the ability to execute the proper technique and 
mechanics of the motions associated with that sport. In baseball, the fundamental motions are the 
throw of the ball and the swing of the bat. The purpose of this study is to evaluate an upper limb 
prosthesis user's ability to swing a baseball bat using the TRS Pinch Hitter batting prosthesis. Subject 
swings will be compared to the performance measures of a non-amputated NCAA Division I baseball 
player.  

Data was collected using an 8 camera Vicon motion analysis system. Subjects wore 26 infrared 
reflective markers. 5 markers were used to track the baseball bat, and 1 marker was used to track the 
ball. Subjects performed 10 swings with a stationary ball and 10 swings with a pitched ball. The amputee 
subject was consistently able to hit the ball from the stationary position, and was able to hit 
approximately a 3rd of the pitched balls. This is based off visual observation during the testing 
procedures. It is expected that the amputee user will be able to produce similar outcome measures as 
the non-amputee player, following a quantification of results that are soon to come. 
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Electroporation is a technique in which an external electric field is applied across a cell 
membrane. The applied field causes a disruption in the membrane creating pores, which ultimately 
allows for an increase in uptake of the surrounding media by the cell.  The technique of electroporation 
has been studied for various applications including gene delivery and drug delivery. However, a 
continuing challenge is to enhance the delivery rates as well as the types of therapeutic agents that 
need to be delivered.  In this context, gold nanoshells can form the basis of enhancing electroporation of 
the cell membrane. Gold nanoshells are nanoscale particles composed of a silica core and a thin gold 
shell.  These particles are of great interest due to their unique and tunable optical properties, large 
surface area, and ability to heat locally.  Nanoshells are being currently studied for applications in tumor 
imaging, drug delivery, and tumor ablation. Our research focuses on combining the conductive 
properties of gold nanoshells with the electroporation technique to enhance cellular uptake of 
therapeutic agents. The goal is to amplify the effects of the electric field on the cell membrane in order 
to increase permeability. Concurrently, the nanoshells can also serve as the carriers for delivery of the 
therapeutic agents by attach the biomolecules to the nanoshell surface. In this presentation we will 
present results from two phases of our research.  First, the synthesis and characterization of gold 
nanoshells will be discussed. Secondly, the use of these nanoshells in electroporation of fibroblast cells 
(a model system) will be discussed.  The influence of gold nanoshells on in-vitro cellular uptake of Sytox 
Green, an amino acid stain, will be shown.  Results from the interplay of parameters such as voltage 
amplitude, number of electric pulses, pulse length, and ratio of particles to cells concentration will be 
presented. 
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Material advancements in infrared reflective coatings have enhanced applications such as 
telecommunication system chips, greenhouse window pane sensors, and solar cell junction layers.  
Thermal infrared radiation reflective properties are mainly based on low emissivity and band gap 
energy.  Typically, a low-emissive coating can reflect 85-95‰ of the thermal radiation while still allowing 
60-65‰ of optical wavelengths.   It has been demonstrated that chemically tailored oxides 
deposited on fiber surfaces can reflect a desired wavelength range and react in a tailored band gap 
energy range.  The application of reflective sol-gels has been examined in previous research, but 
literature is limited to a selective amount of dopants being added to metal oxide sol-gel solutions.   In 
this research, an Sb-doped SnO2 (ATO) sol-gel solution will be doped with CoO2 to increase the thermal 
infrared reflectivity and decrease the surface roughness. 

This research presents novel synthesizing and controlling techniques of the actuating responses 
of carbon fiber reinforced multifunctional composites.  The proposed objective is to design and 
synthesize doped metal oxide sol-gel solutions to coat carbon fiber reinforced composites.  These 
coatings are to serve as actuators capable of reflecting thermal infrared radiation in mid-range and near-
range wavelengths (λ).  Antimony-doped tin oxide SnO2:Sb(1-5%) will be used to coat carbon fibers for 
infrared radiation reflectivity.    These sol gel/dopant combinations will be investigated to assess effects 
of mechanical, thermal, and optical functionality.   

   Initial research progress has shown the impact of (Sb)SnO2 sol-gel coatings on the optical 
properties of single-strand fiber glass and carbon fiber surfaces.  From Raman spectroscopy, it is seen 
that the infrared reflectivity increases with the (Sb)SnO2 sol-gel coatings.  Scanning electron microscopy 
was also used for imaging, while electron diffraction x-ray analysis and FTIR were used to verify the 
composition.  For simulation, COMSOL finite element analysis simulation software will be used to assess 
composite designs.  In particular, fiber glass and carbon fiber composites with metal oxide coating layers 
will be simulated using COMSOL materials database information, existing published data and 
manufacturer specification data.  An infrared heat source will be simulated to heat the entire composite 
model, while an infrared sensor will be incorporated to measure the level of radiated heat.  A two-
dimensional and three-dimensional graph will map the thermal radiation points and show areas of 
expected maximum reflectivity and heat stress.  Reflection simulations will be compared with 
experimental data for validity of fabrication technique and design. 
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 Development of a highly sensitive, low-power consuming biosensor is critical to make portable 

handheld instruments capable of giving diagnostic information.  To achieve a high level of sensitivity and 

decrease insertion loss, a standard SAW delay line device on ST-X quartz was modified with an array of 

square microcavities. Based on simulations done by finite-element analysis, the array consisted of 

squares with λ/2 by λ/2 cross-sectional area, and depths of λ/8, and λ/4.  In agreement with simulation 

results, SAW devices with etched microcavites showed a decrease in insertion loss compared to devices 

without delay path modifications. 
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Preventable readmissions are a large and growing concern throughout healthcare in the U.S., 
representing as many as 20% of all hospitalizations within 30 day of discharge and an estimated $17 to 
$25 billion in unnecessary costs annually. Congestive heart failure (CHF) is one of the most common 
diagnoses in patients older than 65 years. The prevalence of admissions with heart failure continues to 
rise and has resulted in an annual expenditure of $10 billion for diagnosis and treatment. 

The objective for this study is to determine which socio-economical factors, hospital or patient 
have are related to readmissions. This study analyzed the admission and discharge hospital data during 
August/2007 until August/2010.  We consider two patient cohorts: one for all patients and the other 
specific to patients with CHF.  We use a logistic regression model to estimate the probability of being 
readmitted within 30 days and a survival model to calculate the distribution of readmission risk over 
time. Both models are useful for detecting characteristics that are the most significant predictors for the 
whole population and CHF patients. These predictors include: age, length of stay, time from last 
discharge, gender, marital status, among others. For the group of patient with CHF, the most significant 
predictors were age, payer class and the disease severity.  

The results achieved from this analysis have the potential to be incorporated into the post-
discharge care planning. Interventions to reduce preventable readmissions can be designed to target 
specific patient and hospital characteristics to reduce the risk of readmission.  
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Tendons are essential tissues that connect muscles to bones and enable movement. Due to their 
continuous use, tendons are susceptible to rupture or degeneration and damage leads to pain and 
limited mobility. Surgical intervention is often necessary for tendon repairs, however, the post-surgery 
immobilization protocols used to restore tendon properties frequently lead to scar formation and 
tendon movement limitations. Our goal is to create an optimal tendon prosthetic that can stabilize the 
damaged muscle-bone connection and then be remodeled by resident cells from the surrounding 
tissues. To achieve this, we first need to understand how cells respond to and interact with the 
replacement material.  

Collagen, an abundant extracellular matrix protein, is utilized as the replacement material 
because it makes up the majority of tendon dry mass and it can be remodeled by cell-based homeostatic 
processes. Previous studies have found that Di-catechol nordihydroguaiaretic acid (NDGA) crosslinked 
fibers have greater mechanical strength than native tendons. Therefore, fibroblast behavior on NDGA 
crosslinked and native fibrillar collagen fibers and films are being studied in order to determine if the 
crosslinking disrupts the cell binding sites and how the chemical crosslinking alters cell attachment. The 
collagen samples are prepared by first plasma treating 25 mm diameter cover slips which are then 
exposed to 3-aminopropyl-trimethoxysilane/ toluene solution followed by a glutaraldehyde/ethanol 
mixture. Once the cover slips are completely treated, collagen solutions are dispensed on top and 
incubated to form fibrillar collagen gels. Subsequent step involved, exposure of the gels to the NDGA 
crosslinking solution in the presence of oxygen for 24 hours to ensure the network is completely 
crosslinked. Specific solvents are utilized to remove any residues.  

To investigate effect of collagen crosslinking on temporal cell adhesion strength, fibroblasts 
were seeded atop both the uncrosslinked and crosslinked collagen gels for 1 hr, 4 hr, and 16 hr. A well 
established hydrodynamic flow system consisting of a spinning disk device was employed to analyze 
fibroblast adhesion strength This technique quantifies the ability of cells to remain attached to the 
collagen gels when exposed to hydrodynamic forces that promote their detachment. The results show 
that cell adhesion strength of crosslinked and uncrosslinked collagen samples are similar, suggesting 
that crosslinking may not disrupt cell binding sites. We also found that cell adhesion increases with 
incubation time and reaches steady-state after 4 hr. We will proceed to study the effect of crosslinking 
on available collagen binding sites and quantify the number of bound receptors in order to understand 
how these cells will interact with the implant and encourage cell infiltration to mediate tendon 
regeneration in vivo following surgical repair. The knowledge and protocols developed from this 
research project will directly contribute to a tendon replacement with enhanced performance and long 
term function.  
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Graphene is potential to be chosen for NEMS resonators because of its unique electrical and 
mechanical properties. Excellent material properties of graphene such as single atomic thickness layers, 
large surface area, low mass density, and high Young’s modulus compare to other materials  can allow 
to optimize the resonance parameters to the ultimate limit of two dimensional NEMSs. Single device 
resonator has been studied extensively in the past with very high Q-Factor and resonant frequency. 
However, for device technology, arrays of resonators provide a wider range of applications which 
appear to be possible in graphene based resonators. Figure 1 summarizes the fabrication process of the 
graphene resonators and Figure 2 presents a 3D schematic of graphene resonator array, indicating key 
parts and the materials. We have grown the monolayer quality graphene using thermal chemical vapor 
deposition method on Ni coated substrates at 1000˚C using a mixture of argon, hydrogen and methane 
as precursor gases. It was observed that growth time and thickness of Ni films are key parameters for 
controlling the number of layers of graphene. Initial results suggest the formation of 1-5 layers of 
graphene which was estimated from AFM, TEM and 2D peak intensity of Raman spectra.  Hall Effect data 
show mobility ~ 1500 cm2/V and resistivity of 2X10−6 Ω·cm for 3 layer graphene. 
 

 
 
 
    

 
 
 

  

Fig. 2  Schematic diagram of the nanomechanical 

resonator array 
Fig. 1 fabrication process of the graphene 

resonator. 
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In order to find the most discriminating subset of biomarkers for a given disease, we consider a 

two-layer node and edge weighted graph to represent the set of biomarkers and their interactions 
(synergistic effects). To solve the resulting problem, we constructed a new type of maximum clique 
problem and solved it using column generation method for the large-scale integer programming 
formulation. Computational results will be presented. 
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Additional assessment of the chloride threshold dependence on steel potential is presented to 
supplement the limited set of available data. Cylindrical mortar specimens with an embedded steel 
rebar were exposed to NaCl saturated solution under potentiostatic control at open circuit potential and 
-200, -400 and -600 mV vs. saturated calomel electrode (SCE). Once corrosion started, the specimens 
were demolished and the chloride content at the rebar surface was determined and reported as the 
chloride threshold (CT) for that condition. The present results tend to agree with those of previous 
investigators showing that negative polarization of several hundred mV may be needed to attain an 
increase in corrosion initiation threshold of about one order of magnitude. An updated survey of the 
literature is consistent with the lower bound of that beneficial effect being approximately described by a 
threshold value in the order of 0.5% by weight of cement at E=-100 mV (SCE), with a negative slope of 
~550 mV per decade of chloride content.  
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In the modern technology-driven world, engineers are constantly working to minimize feature 
sizes in structures and devices in an effort to minimize power consumption, minimize heat dissipation, 
and maximize operation speed. We are currently in the nano-era, and with this it is important to not 
only understand how to fabricate these microscopic devices, but also how to characterize them.  This 
allows scientists to better understand the functionality of nanodevices and to diagnose and overcome 
fabrication failures.  The Focused Ion Beam, Scanning Probe Microscope, and Scanning Electron 
Microscope are tools frequently used to characterize nanodevices. 

This work will discuss characterization methods using these tools and investigate some 
techniques to make the characterization process as nondestructive as possible. 
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Functionalized and composite nanodiamond (ND) are rapidly emerging as promising materials 
for the next generation of drug delivery agents, biosensors, or imaging contrast applications. 
Consequently, the health risks associated with the exposure to these materials are utmost important. 
The objective of this work was to study the cytotoxic effects of the nanodiamond-polyaniline composite 
in mammalian cells. 

Toxic effects of ND and ND-Pani nanocomposite as powder on HEK293 cell line were tested 
using MTT assay. Exposition of the cells to the materials was made by replacing the regular growth 
medium by another with a different concentration of each material. The control samples are defined 
using a set of cells without treatment. All of the experimental conditions were done by triplicate for 
experimental validation.  
Results indicated that there was no significant difference in the cell survival between samples treated 
with ND-Pani nanocomposite and the control sample for the concentrations used in the experiments 
(p<0.05). Morphology of the cells was not significantly affected due to the inclusion of nanocomposites 
during the incubation phase. The stability of the film was also improved due to the inclusion of the 
nanodiamond particles into the polymeric matrix making it suitable for electrochemical sensing 
application. 

This work conclude that ND-Pani composites are not completely harmless to the cell line used, 
but at lower concentration the effect is negligible indicating that the material under study could be used 
for potential bioapplications without secondary effects due to its toxicity. 
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Vibrating micromechanical disk resonators which apply the Nickel metal material as the structure and 
use a solid dielectric capacitive gap deposited by Atomic Layer Deposition technology can present good 
performance to get high-Q in high frequency. Despite the drift problems encountered in early attempts 
to use nickel as a structural material in MEMS devices, this low temperature fabrication technology has 
advantage for post-transistor planar integration. The nickel structure is deposited through the 
electroplating process which is an important deposition method because it enables the metal to have 
extremely high aspect ratio structures and the setup of electroplating in the research laboratory is much 
cheaper compared to the other deposition facilities. Also the electroplating process can be done under 
the temperature of 40ºC which is low enough to post-process over the finished Integrated Circuits. In 
order to lower the motional resistance, a solid dielectric gap is applied instead of an air gap and provides 
other benefits compared to the air gap such as better stability, eliminating the particles. By using atomic 
layer deposition (ALD), an ultra thin dielectric gap can be deposited under 100 ºC while obtaining a film 
with great uniformity and conformality. 

 
Figure1. (a) Cross-sectional and 3D schematic view of the fabrication process flow for capacitively-transduced disk 
resonator constructed using electroplated Ni. 
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The purpose of the study presented was to validate the use of an optical sensor to track and 
record the movement of the residual limb inside a prosthetic socket. Interactions between an amputee’s 
residual limb and prosthetic socket affect socket comfort and allow for volitional movement through the 
transmission of forces between the user and device [1]. Inefficient transmission of forces occurs through 
deformation of the soft tissues of the residual limb and translation of the socket. Excessive motion at 
the interface can produce discomfort and poor control, leading to rejection of the prosthesis. Currently, 
there is no method to verify finite element model predictions of socket slip about the residual limb [2] 
and no effective means of quantifying what a good socket fit is [3]. Optical sensors have been used in 
lower limb systems to measure pistoning of the residual limb inside the socket [4], tracking movement in 
one direction. 

In this study, movement data from an optical sensor embedded into the socket wall was 
compared to movement data from an 8 camera Vicon motion analysis system to validate its ability to 
track movement inside the socket. The optical sensor here tracked movement in two directions parallel 
to the face of the device. A Matlab program was written to record the data from the optical sensor and 
calculate the time offset between the Vicon and mouse data to adjust for the time difference between 
two systems. During each trial, a socket was manually translated distally off a residual limb mold and the 
returned to the origin position of the mold. Fifteen trials were conducted. 

Results show the optical sensor data closely resembles the Vicon data. The error is reported. The 
use of this optical sensor will provide a quantitative measure of socket fit, potentially improving the 
fitting process. It will also allow for the analysis of various socket types and designs. Future designs will 
be smaller to allow for a less intrusive mounting onto the socket wall and a larger focal depth. 
 
1. Biddiss, E.A. and T.T. Chau, Upper limb prosthesis use and abandonment: A survey of the last 25 years. 

Prosthetics and Orthotics International, 2007. 31(3): p. 236-257. 
2. Kent, J. and A. Franklyn-Miller, Biomechanical models in the study of lower limb amputee kinematics: a 

review. Prosthetics and Orthotics International, 2011. 35(2): p. 124. 
3. Sewell, P., et al., Developments in the trans–tibial prosthetic socket fitting process: A review of past and 

present research. Prosthetics and Orthotics International, 2000. 24(2): p. 97. 
4. Sanders, J.E., et al., A noncontact sensor for measurement of distal residual-limb position during walking. 

Journal of Rehabilitation Research and Development, 2006. 43(4): p. 509. 
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Peptide nucleic acids (PNA) are a promising alternative to DNA or RNA for bio-sensing 
applications as well as for strategies for self assembly based on nucleic acid hybridization. This potential 
is a result of the PNA’s neutral pseudopeptide backbone, which eliminates inter-strand electrostatic 
repulsion. In recent years charge transfer through PNA molecules has been a focus of research due to 
potential applications in self-assembled molecular circuits. This makes it interesting to investigate the 
electronic structure of PNA interfaces to electrode materials. A widely used strategy to ‘connect’ PNA 
molecules to metallic electrodes is through thiol-Au bonds using a terminal cysteine appended to PNA 
oligomers. This motivated the here presented research where the electronic structure of self-assembled 
PNA monolayers on Au substrates was investigated. Cys-appended PNA 7-mers of thymine (Cys-T7) and 
adenine (Cys-A7) were incubated on Au substrates in a nitrogen glove box attached to a photoemission 
spectrometer. Ultraviolet and x-ray photoemission spectroscopy (UPS and XPS) measurements on the 
resulting SAMs revealed the hole injection barrier at the interface and the interface dipole. Electronic 
structure calculations based on molecular dynamics sampling of the PNA structure yielded the band gap 
and the electronic density of states for PNA. Combined with the UPS data, the theoretical calculation 
enabled the estimate of the electron injection barrier at the interface, as well as the assignment of 
individual UP spectral features to specific molecular orbitals. Control measurements on Cys-appended, 
abasic PNA backbone 7-mers allowed the identification of the emissions related to the PNA backbone in 
the UP spectra. The orbital line-up at the interface between the Au substrate and the Cys-PNA indicates 
a significant interface dipole resulting in the alignment of the Au Fermi level near the center of the PNA 
HOMO-LUMO gap. This alignment causes large charge injection barriers for both holes and electrons, 
and thus impedes charge transfer from Au into the Cys-PNA SAM.  
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We report on a novel approach to develop a high density µ-cylindrical ion trap (HD µ-CIT) array 
mass spectrometer (MS), with emphasis on reducing the device capacitance, optimizing trap geometry 
and sensitivity, and improving component alignment to extend the mass range and improve the mass 
resolution. Microelectromechanical system (MEMS) technologies are used to fabricate the ring and 
endplate electrodes with micron scale precision. A hexagonal orientation of CITs was adopted to pack 
more µ-CITs per unit silicon (Si) volume. µ-CIT geometries with a range of radii (r0) (250 - 350 µm) were 
investigated in SIMION to determine the optimum z0/r0 ratios. To reduce the device capacitance and 
increase breakdown voltage, a range of spacings between ring and endplate electrodes (up to 60 µm) 
were also investigated through simulations. Designs for optimum geometries were incorporated in an 
optical mask for MEMS fabrication. Deep reactive ion etching (DRIE) and potassium hydroxide (KOH)-
based etch methods were used to batch fabricate multiple µ-CIT arrays in a single Si wafer. Capacitance 
between the ring and endplate electrodes was reduced by selectively etching the sputtered metal 
layers. A package for easy assembly and connections of µ-CIT components was designed and fabricated 
in Ultem, a transparent plastic material compatible with high vacuum operation. Design of a vacuum 
system with provision for differential pumping and simultaneous ionization of analytes in all traps in a µ-
CIT array is underway. A microchannel plate (MCP) coupled with a multi-anode plate will be used as the 
ion detector, allowing investigation of the performance of each µ-CIT separately. It is expected that the 
new design of HD µ-CIT array MSs will provide much higher sensitivity than previously realized. The 
results obtained from these experiments will help lay the design foundation for the next generation µ-
MS systems, paving the way toward a low power handheld chemical analyzer. 
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Chronic wounds affect 5.7 million patients and cost an estimated 20 billion dollars annually. It is 
well known that human skin fibroblasts play a crucial role in normal cutaneous wound healing. Previous 
work in our laboratory suggested that elastin-derived peptides can induce healing of chronic wounds by 
stimulating growth of human skin fibroblasts. In this study, we have developed several elastin-like 
peptides (ELP) composed of repetitive domains of the pentapeptide (VPGVG) with different chain 
lengths, using recombinant DNA techniques. These ELPs were tested for their ability to modulate 
fibroblast function and proliferation. We observed that ELPs self-assembled into nanoparticles with 
different hydrodynamic diameters depending on their chain length and proportion of cysteines. Using 
Hoechst assay, we found that ELPs cause a significant increase of cell proliferation at a concentration of 
5mg/ml (>60 folds). Currently we are testing the effect of ELPs on fibroblast function, such as collagen 
production, matrix metalloproteinase activity and fibrillin expression. Our study suggests that ELP 
nanoparticles might present a promising therapeutic approach for the treatment of chronic wounds 
through stimulation of fibroblast function and proliferation. 
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The implementation of a Miniature Anchored Robotic Videoscope for Expedited Laparoscopy 
(MARVEL) camera module that features wireless communications and control is described. This device 
decreases the surgical-tool bottleneck experienced by surgeons in state-of-the art Laparoscopic 
Endoscopic Single-Site (LESS) procedures for minimally invasive abdominal surgery. The system includes: 
(1) a near-zero latency wireless communications link, (2) a pan/tilt camera platform, actuated by two 
tiny motors that gives surgeons a full field of view inside the abdominal cavity, (3) a small wireless 
camera, (4) a wireless luminosity control system, and (5) a wireless human-machine interface to control 
the device. An in vivo experiment on a porcine subject was carried out to test the performance of the 
system. The robotic design is a proof of concept, which creates a research platform for a broad range of 
experiments in a range of domains for faculty and students in the Colleges of Engineering and Medicine 
and at Tampa General Hospital. This research is the first step in developing semi-autonomous wirelessly 
controllable and observable communicating and networked laparoscopic devices to enable a paradigm 
shift in minimally invasive surgery. 

To optimize the performance of MARVEL and other embedded devices, modeling and 
optimization of the in vivo wireless channel is described.  The overarching objective of the study is to 
increase the data efficiency of wireless transmission through extremely lossy and highly dispersive, in 
vivo, channels by characterizing and optimizing these transmission channels at RF and microwave 
frequencies up to 20GHz.  In this investigation, the effects of in-body and through-body communication 
will be performed using state-of-the-art electromagnetic simulation software which will enable us to 
accurately predict the quality of wireless signals transmitted through the human body using various 
novel communication schemes such as Multiple Input Multiple Output (MIMO) antenna systems tailored 
to this environment (dubbed “MIMO in vivo”). 
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Wireless Body Area Networks (WBANs) promise a significant improvement in the reliability of 
monitoring and treating people’s health issues. A WBAN comprises a number of intelligent biosensors or 
actuators that may either be implanted (in vivo) or mounted on the surface of the human body, and that 
are capable of wirelessly communicating with one or more external nodes that are in close proximity to 
the human body. A WBAN can use more standard wireless technologies as gateways from the external 
node to reach other networks. 

In this poster, we present a new and efficient feed-forward error-control technology, 
Cooperative Diversity Coding (CDC), to enhance the throughput and increase the robustness and 
reliability of Wireless Body Area networks. Cooperative Diversity Coding combines Diversity Coding and 
Cooperative Communications to improve the WBAN’s performance. We demonstrate that by 
implementing this novel technique, we can achieve significant (> 40%) improvement in throughput 
compared to extant WBANs. 

WBANs are an attractive application for Cooperative Diversity Coding because of the low 
complexity, limited power, and high reliability requirements. Furthermore in real-time applications, such 
as capsule endoscopy and video/medical imaging, the feed-forward nature of CDC is very attractive, 
since retransmissions are not a viable alternative.  

Cooperative Diversity Coding has the following attractive features: 1) low complexity since the 
Diversity Coding coefficients are stored in the source (implant) and destination (external) nodes; 2) 
limited power consumption because lower signal energy is required to recover the entire message; 3) 
high reliability because of the use of a cooperative relay that helps to transmit the packets from the 
source to the destination node; and 4) real-time transmission because the source node transmits the 
data packets as soon as they are in the queue and simultaneously creates the protection packets (using 
the data packets) that are transmitted after the data packets. 
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A Computed Tomography (CT) scan is an extensively used imaging technique, vital in the field of 
thoracic radiology. Recent advances in both image acquisition and image analysis techniques allow semi-
automated segmentation, extraction and quantization of numerous features from images. This falls 
under the broader category of an approach termed Radiomics, which involves the high throughput 
extraction of quantitative imaging features with the intent of creating mineable data from radiological 
images. Image features extracted from CT images of lung tumors have been shown to relate to glucose 
metabolism and stage, distinguishing tumor classes, distinguish benign from malignant tumors, and 
differentiate between aggressive and non-aggressive malignant lung tumors. 

The goal is to develop a model based on these image features for prediction of two-year survival 
for patients with NSCLC. The performance measure used here is Area under the ROC curve (AUC). AUC 
as a measure for effectiveness of survival time prediction had been effectively used by Burke et al. for 5 
year survival prediction for breast and colorectal cancer patients. 

There were 33 image features used for developing the prediction model, built on Support Vector 
Machine (SVM) classifier with a RBF kernel. The dataset consisted of 95 patients who were assigned 
binary class labels, one for patients with survival time less than two years and another label for those 
with survival time two years and beyond. 100 random splits into 90% training and 10% test data were 
carried out and average AUC measure over the 100 iterations is reported. Grid Search was used to tune 
the parameters of SVM and Principal Component Analysis (PCA) was used to reduce the feature space. A 
combination of PCA with parameter tuning of SVM by Grid Search yielded an average AUC measure of 
0.68.  
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Global Positioning Systems currently exist in a bandwidth that limits their accuracy, but the 
Global Navigation Satellite System is allowing more signals that can broaden the bandwidth and increase 
the accuracy of the current systems. A receiver is needed to be able to support a larger bandwidth of 
frequencies; yet, commercially available antennas fail to offer a physically compact design.  Dual-band 
coupled double loop antennas can be used in an array to provide a minimal physical size and still be 
capable of receiving the desired bandwidth of frequencies. The focus of this research is to build and test 
a quadrature hybrid coupler, utilizing a series capacitor and shunt inductor design that produces a 90 
degree phase shift in signals. A single stage design will provide the desired phase shift, but with a limited 
bandwidth; a double stage design will offer a larger bandwidth, and employing a phase inverter will 
additionally increase it. The signals in phase-quadrature will be arranged orthogonally to achieve right 
hand circular polarization in the antenna, which will allow a small physical design with the ability receive 
a large bandwidth of frequencies.  
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In this poster, we present the design, fabrication and testing of a low-cost non-contact near-field 
microwave probe for materials characterization operating at 5.78 GHz. The resonant probe consists of a 
commercial tungsten tip coupled to a dielectric resonator through a non-resonant microstrip line. 
Changes in the resonant frequency and quality factor of the resonant probe due to the proximity of 
different bulk materials to the tip are studied. The probe was simulated in the High Frequency Structure 
Simulator (HFSS) and a lumped-element circuit model of the microwave probe is presented. Measured 
results, in agreement with simulations, show a shift in the resonant frequency and quality factor as the 
dielectric constant of the insulating material increases. A shift of 5.84 MHz and 679 in the resonance 
frequency and quality factor were measured for an Alumina substrate, respectively. The tip-sample 
distance was fixed to be 5 um. In order to study the 1-D imaging capability of the probe, a patterned 
gold strip 25-um-wide on a glass substrate was imaged. Changes in the resonance frequency and quality 
factor were recorded as the probe scanned over the sample at a tip-sample distance of 1um.   
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Legs are capable of much more robust locomotion than wheels, making them better suited for 
movement over challenging terrain, but can be more difficult to control. Utilizing basic control principles 
of legged animals will facilitate the deployment of legged machines for service, rescue, military, and 
many other applications. QuadMod is an upright quadrupedal model that draws on neuromuscular 
control hypotheses from biological research to achieve successful locomotion in unknown, challenging 
terrain. At the heart of the control structure lies a system of neural oscillators modulated by sensory 
feedback. This sensory-coupled action switching module (SCASM) control architecture allows the system 
to adapt to environmental perturbations, while minimal interdependence of joint control modules 
reduces algorithm complexity and delays. 

While QuadMod draws much of its control structure from biological principles, natural 
neuromuscular control systems are not yet fully understood. This model may help illuminate the 
essential components of biological locomotor systems. 
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Gait based human ID recognition is the process of identifying a person based on the way they 
walk (i.e., gait).  At USF, automatic gait recognition algorithm has been proposed by Sarkar et al [1] 
(www.gaitchallenge.org). The input to the algorithm is a short video clip i.e., an image sequence. The 
algorithm analyzes the image sequence and extracts a signature which is then compared with those in a 
database. The algorithm works in three steps: (1) Preprocessing: background subtraction to eliminate 
irrelevant information followed by silhouette generation; (2) Signature Extraction: analysis of silhouette 
sequence to compute gait cycle followed by signature generation (silhouette sequence); and (3) ID 
Recognition: temporal correlation of the silhouette sequence with those in a database.  The algorithm 
has high success rate and improved versions are reported in literature.  

In the context of security and surveillance, real time gait recognition is highly desired.  
Unfortunately, the software implementation is too slow for real-time application. Thus, we are exploring 
the feasibility of hardware implementation of the gait recognition algorithm. In this work, we report the 
FPGA (Field Programmable Gate Array) implementation of the compute-intensive step of the algorithm, 
namely, the ID recognition (Step 3).  We chose FPGA-based platform as FPGAs have rapid prototyping 
and re-configurability (re-use) features. We analyze the software implementation for parallelism and 
then exploit it to speed up the hardware implementation. Preliminary results look very promising and 
future plans include transitioning to a system-on-chip implementation for embedding into surveillance 
cameras.  
 
[1] S. Sarkar, P. J. Phillips, Z. Liu, I. R. Vega, P. Grother, and K. W. Bowyer, “The HumanID Gait Challenge 
Problem: Data Sets, Performance, and Analysis,” IEEE Transactions on Pattern Analysis and Machine 
Intelligence, Vol. 27, No. 2, Feb 2005, pp. 162 – 177. 
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The use of wireless communication technology is increasingly being integrated into everyday 
life. The development of new technologies must take into account the signal rich environment of the 
modern world. A bench-top, hardware-based system capable of emulating varying multi-path conditions 
common in wireless communications links is under development. This system, called the Compact 
Reconfigurable Channel Emulator (CRCE), is capable of producing over a million discrete channel 
conditions via electronic and mechanical re-configurations. In this work the ability to control the severity 
of multi-path effects in a given channel condition through the use directional antennas and arrays of 
omni-directional antennas is being investigated. Testing will be in the ISM band of 2.4-2.48 GHz, a band 
used in many applications such as Wi-Fi and Bluetooth. The effectiveness of directional endfire antennas 
in different physical configurations is tested against that of an omni-directional antenna. The array 
testing consisted of two antenna arrays with different fraction of wavelength spacing between the 
antennas. The CRCE will provide the capacity to measure the effects and efficacy, through statistical 
analysis, of every modifier mentioned on proposed transmission antenna concepts, in order to create 
antenna setups apt to specific communications links. These measurements will be interpreted through 
the use of cumulative distribution functions (CDF's) and probability distribution functions (PDF's), which 
plot transmission power against time and phase delay, or the position of a metal stirrer blade. The CDF’s 
are used to determine the fading characteristics of the different channels so that a distinction can be 
made between which channels display Ricean fading and which display Rayleigh fading. In this context 
the situation of Ricean fading is ideal as it implies that the channel has at least one strong path 
regardless of the multi-path interference. This data is useful in the context of designing communication 
networks in dense highly reflective environments, such as the interior of an airplane. Results will save 
time and money providing designers readily available data for similar environment. 
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Participatory sensing (PS) systems rely on the willingness of mobile users to participate in the 
collection and reporting of data using a variety of sensors either embedded or integrated in their cellular 
phones. Users agree to use their cellular phone resources to sense and transmit the data of interest 
because these data will be used to address a collective problem that otherwise would be very difficult to 
assess and solve. However, this new data collection paradigm has not been very successful yet mainly 
because of the lack of incentives for participation and privacy concerns. Without adequate incentive and 
privacy guaranteeing mechanisms most users will not be willing to participate. This paper concentrates 
on incentive mechanisms for user participation in PS system. Although several schemes have been 
proposed thus far, none has used location information and imposed budget and coverage constraints, 
which will make the scheme more realistic and efficient. We propose a recurrent reverse auction 
incentive mechanism with a greedy algorithm that selects a representative subset of the users according 
to their location given a fixed budget. Compared to existing mechanisms, our incentive scheme 
improves the area covered by more than 60 percent acquiring a more representative set of samples 
after every round, i.e., reduces the collection of unnecessary (redundant) data, while maintaining the 
same number of active users in the system and spending the same budget. 
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Gene expression data captures the levels at which individual genes are being expressed in a 
biological sample. This data allows for the analysis of activity for diseases such as cancer that have a 
strong genetic component and perhaps model development for prediction of disease or prognosis. Most 
modeling techniques start by reducing the number of genes from as many as 50,000 to a smaller, more 
manageable set of relevant genes. In this work, we evaluated a group of techniques that attempt to 
select relevant genes, and then order cancer patients by survival using their gene expression data. We 
found that the high degree of dimensionality of the data (22,000 genes here) appeared to overwhelm 
any information stored in the 361 patient samples. We show this through comparison of the results of 
accepted gene selection techniques with each other and with random selection techniques. We also 
show that bagging style approaches to overcome fitting noise are not sufficient. We argue that 
exhaustive testing, and at least comparison to random selection, needs to be performed to assess the 
validity of any proposed technique including those already in the literature.  
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Context-aware applications have been the focus of extensive research yet their implementation in 
mobile devices usually becomes challenging due to restrictions in regards to processing power and 
energy. In this work, we propose a mobile platform to provide real-time human activity recognition. Our 
system features (1) an efficient library, MECLA, for the mobile evaluation of classification algorithms; 
and (2) a mobile application for real-time human activity recognition running within a Body Area 
Network. The evaluation indicates that the system can be implemented in real scenarios meeting 
accuracy, response time, and energy consumption requirements. 
  



Sensing, Networking, Communications, Computing, Biometrics and Pattern Recognition 

109 
 

DESIGN AND FABRICATION OF STRETCHABLE CONDUCTORS FOR DC AND RF 
APPLICATIONS 

 
R.A Liyakath1, C.Cabra2, A. Takshi1, G.Mumcu1 

 
1Department of Electrical Engineering, University of South Florida 

2Department of Electrical and Computer Engineering, North Carolina State University 

 
riazahmed@mail.usf.edu 

 
Keywords: Stretchable conductors, Flexible electronics  

 
Flexible electronics have gained interest in recent years due to its cost-effective production 

techniques as well as the comfort and ease of handling it can provide to the end-users. In this work, 
attempt has been made to develop stretchable conductors using novel fabrication techniques on a 
flexible polymer substrate polydimethylsiloxane (PDMS) substrate. Metal films when used with a 
combination of a conductive rubber (Zoflex) on a polymer substrate demonstrate that it can support 
strains up to 25% without losing its conductivity. A stretchable 50 ohm microstrip line designed using 
this methodology shows promising results for its use as high frequency interconnects. Future works 
would be to develop stretchable sensors, flexible displays, PCB boards, conformal antennas, 
reconfigurable metamaterials, and planar RF circuits like filters, couplers etc. 
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As the complexity of electronics has grown leaps and bounds in past decade, it has become 
common for design houses to purchase and use third party designs known as IP (Intellectual Property) 
cores. The business model is such that the IP core owner gets royalty on every unit sold. Thus, it is 
extremely important for IP owners to protect their designs from unauthorized use. One common way of 
achieving this is to embed a watermark in the design so that it can be used to verify the ownership in 
case of litigation. In this work, we propose a novel technique to watermark sequential circuits by 
embedding a signature (an image, audio message, text message, etc.) via state encoding. Given a 
sequential circuit as a state transition graph and a signature (a long string of 0’s and 1’s), we determine 
appropriate state encoding. The signature can be extracted in a test mode by applying a secret input 
sequence which is known only to the IP owner. We map the problem of signature extraction to the 
classic Hamiltonian tour problem. As this problem is computationally hard, the signature extraction or 
tampering will be impossible with finite resources. In the current stage of research we are developing an 
algorithm for inserting the watermark state encoding. First, by generating an FSM with appropriate state 
encoding and edges to allow the reproduction of the watermark, and then by attempting to match this 
FSM to a section of the original finite state machine.  This problem is directly related to sub-graph 
isomorphism, which is NP-complete.  
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Participatory Sensing (PS) systems aim to collect enough data to measure and monitor variables 
of interest in a community, city, country or even worldwide with the collaboration of many cellular 
phones. A typical example of a PS system is an application to collect pollutant measurements to 
determine the air quality index in a region of interest. While traditional monitoring systems usually 
consist of very few and expensive monitoring stations located in strategic places in a county, PS systems 
consist of many mobile and cheap stations, only limited by the number of cellular phone users in the 
same region. We argue that the granularity and spatial resolution that a PS system can provide is a 
strong motivation for considering this approach to replace the traditional ones. By using a PS system, we 
are now capable of measuring, detecting, and analyzing events that occur at different spatial scales, 
ranging from blocks and neighborhoods, up to counties and states. 

Nevertheless, new approaches bring new challenges as well. For example, since now the 
measuring devices are cheaper (of lesser quality than static ones) and they are in the hands of the users: 
1) the accuracy of the individual samples might not be as good as the quality of the samples of 
expensive static stations; 2)  the measuring devices may fail with higher frequency when compared to 
the expensive ones; 3) the data are more prone to being intentionally tampered; 4) the cellular phone 
users need a good reason to participate in the collection process; and 5) the PS application needs to 
implement privacy protection algorithms in order to guarantee the protection of the user's identity and 
information. 

Until now, all of the work related to PS systems is oriented to deal with the details of specific 
applications, but no one has presented a unifying approach to guide the design and implementation of 
an entire PS system. We propose a general framework to successfully guide the designer in the creation 
of a PS system considering all the challenges described before, and present some solutions available 
thus far. The framework splits the design of a PS system in 5 stages: sample size determination, data 
collection, data verification, data visualization, and density maps generation. P-Sense, a PS system to 
monitor pollution levels, is used as a validation example to describe some of the solutions developed to 
address the issues involved in each of the modules of the framework.  
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Research has shown that everyday stress is one of the most significant factors affecting an 

individual's health. Theories and approaches to managing stress have become a hot topic of study and 
are known to affect both mental and physical well-being. Through recent advances in mobile sensing, 
the collection of stress data throughout everyday life is now possible with the use of unobtrusive, 
wearable systems. In parallel with these technological advances, there is a growing societal interest in 
personal informatics and 'quantified self' movements, where individuals use modern tracking tools to 
quantitatively assess and manage health.  

We propose the combination of smartphone-based sensor systems and interactive data 
visualizations to 1) track the daily experience of stress and 2) provide personalized feedback on stress. In 
combining these technologies, we aim to create a closed feedback loop consisting of sensors, a 
smartphone, and the user. First, the sensors assess the state of the user. Then the smartphone 
generates personalized feedback based on the sensed state. Next, the user reviews the feedback and 
takes action to reduce stress, and finally the loop restarts. We believe such a system will allow the use of 
overlooked and forgotten data in our everyday lives to create a positive influence on public health. 

Before this vision can become a reality, a variety of challenges must be addressed in human-
computer interaction, visualization, sensing, cyber-physical systems, psychology, and behavior change. 
New methods must be developed to merge multiple sensor channels into accurate descriptors of stress 
and behavior. Visualizations of these descriptors must be carefully designed to help users explore and 
understand the relationship between their behaviors and stress. In addition, the visualizations must 
incorporate psychological theories of behavior change, such that when users are presented with 
feedback, they are indeed motivated to change their behaviors to reduce stress. Lastly, safeguards must 
be built into the system to prevent users from misinterpreting the feedback, and in turn taking 
inappropriate or dangerous action in response. Likewise, given the sensitive nature of the data collected 
and presented by the system, new safeguards will be needed to protect the user’s privacy.  
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In this poster, we introduce a novel method to measure the contact line pinning force directly by 
dragging a liquid droplet horizontally across a hydrophobic surface. A MEMS sensor was integrated with 
a motorized linear stage.  This system was used to directly measure the pinning force.  Peak forces were 
between 350-400 µN for a droplet beneath a 9mm square glass plate. Initial experimental data shows 
close phenomenological resemblance to static dry friction. Advancing and receiving contact angles were 
also measured and are compared to the pinning force measurements. 
 
  



Sensing, Networking, Communications, Computing, Biometrics and Pattern Recognition 

114 
 

A Compact 3-D Harmonic Repeater for Passive Wireless Sensing 
 

 I. Nassar and T. Weller 
Department of Electrical Engineering 

Center for Wireless and Microwave Information Systems Center (WAMI) 

 
inassar@mail.usf.edu 

 
Keywords: Conversion gain, dipole antennas, diode doubler, electrically small antennas, wireless sensor 
networks (WSNs), 3-D antennas. 
 

A high efficiency 3-D harmonic repeater for narrow band, wireless sensing applications is described 
herein. This repeater consists of a diode doubler and conjugate-matched 3-D receive and transmit 
antennas. The antennas are designed on the surface of a cube in order to provide a convenient volume 
for packaging the sensor electronics. The device operates by receiving a 2.4 GHz signal and re-radiating a 
4.8 GHz signal. The diode doubler is optimized for RF input power level ranges between -30 to -20 dBm 
and zero DC power. The design also enables the return signal to be readily modulated with very low 
voltages. The diagonal of the entire repeater measures 0.24 λ1 at the fundamental frequency of 2.4 GHz 
and its measured conversion efficiency is 5.3% with a 2% 3 dB conversion loss bandwidth at -30 dBm 
input power. 
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In this work we explain the development of a Graphical User Interface (GUI) that supplements 
the already existing interface consisting of a master device and keyboard control for teleoperating a 
remote arm. The GUI (refer Figure 1) enhances the user experience by integrating live camera feedback 
from an end-effector mounted camera, a virtual keyboard, a display list of control options to the user 
and a display for feedback and status messages. Human centered design and ease of use for people with 
disabilities were the main design criteria. The main challenges were using a software application that 
would be compatible with the existing one, having as-is functionalities unaltered and the interface 
appearing to the user as a single application. Visual Basic was used for GUI development and was 
integrated with the current C++ application using a novel concept of a virtual console. Unit tests were 
performed on the GUI application and then two integration tests, one with the existing C++ application 
and the other with the complete telerobotic system, were performed. Communication between various 
modules, affect on as-is functionality and user experience of able-bodied individuals were tested. Finally 
translation of user commands to robot motions and feedback to the user were tested. Results show that 
the design goals were achieved successfully.  Future work would involve extending the GUI design, 
considering a wide range of disabilities and testing on users with disabilities. 
 
 
 

 
Figure 1: Graphical User Interface Design 
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In this research, we strive to design an algorithm for the collision-free navigation of mobile 
autonomous swarming robots. Although communication between swarm agents is convenient in theory, 
it is impractical for large swarms due to bandwidth limitations. In nature, for example, it is known that a 
single fish can maneuver effectively without having to communicate with every other fish in its school. 
To solve our problem, we will implement a potential field algorithm that is traditionally applied to 
computational swarms for optimization in which each agent’s movement is a function of the positions of 
all other agents. In our application, we hope to achieve swarm behavior using only line-of-sight position 
information from nearby agents via infrared transmitter-receiver pairs. Neural networks are used to 
model the infrared sensors in simulation, which will help us to rapidly analyze various swarm behaviors 
and optimize sensor orientations. 
 

 
Figure One robot agent in an obstacle course constructed of thin white walls. The robot features a Spider Botboard circuit 
board with an MC9S12DG256 Motorola microchip, two hybrid bipolar stepping motors, and one 16 character LCD. Both the 
circuit board and motors are powered by batteries stored on the robot. 
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In participatory sensing systems users agree to use their cellular phone resources to sense and 
transmit the data of interest because these data will be used to address a collective problem that 
otherwise would have been very difficult to assess. However, since users usually do not obtain a direct 
benefit from the system, their privacy should be preserved in order to guarantee sufficient participation. 
Although several schemes have been proposed, none of them offers a complete solution in terms of 
information integrity and power consumption. For instance, anonymization-based schemes change the 
real location of the users willing to preserve their privacy, but the information integrity might be 
affected given the noise added by this type of mechanisms. On the other hand, encryption-based 
schemes are very accurate and serve well all applications since they do not modify the real location of 
the user; however, given their complexity, they are very costly in terms of energy consumption. In this 
work we present a scheme that combines the good properties of both approaches to reduce the energy 
consumption of encryption-based schemes as well as the noise added by anonymization-based schemes.   
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Identifying the underlying functional modules and their organization in biological networks is of 
great importance. Until recently, most of module identification algorithms search for “cohesive” 
modules based on topological criteria within which the nodes have a higher-than-average number of 
edges. Such algorithms may not capture the actual functional organization of biological networks and 
biomolecules within topologically “cohesive” modules may not cohesive functionally. In this paper, we 
follow a recently proposed block module identification framework, in which more biologically 
meaningful functional modules, in addition to highly self-connected modules, can be revealed when the 
nodes are sparsely connected within them but their corresponding edges to other modules share similar 
patterns. Based on this new framework, we propose a novel efficient optimization algorithm to identify 
functionally cohesive modules based on subgradient methods in convex programming. We have 
implemented our algorithm for both synthetic networks and human protein interaction network from 
the Human Protein Reference Database (HPRD). Our experiments show that our algorithm achieves 
competitive performances comparing to other module identification algorithms. 
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Antenna systems are a crucial part of most communication systems, both in commercial and 
reconnaissance applications. This work focuses on antenna arrays with 360 degree or omni-directional 
viewing coverage with anti-parallel feed that exhibit pattern stability over frequency in the C-band. The 
implementation of the feeding mechanism on three different array architectures is presented. The 
cylindrical configuration of six of these arrays is shown to provide omni-directional array pattern 
characteristics, while the addition of antenna elements can be used for further gain improvement. The 
realization of the circular polarization capability by introducing slots in the antenna elements is 
described.  
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Online gaming has become a popular social activity and millions of players engage in 
cooperative teams, trade, and communication in gaming networks. People join these large-scale gaming 
networks to compete in tests of skill, strategy or to have fun. However, online game cheating is a 
rampant misbehavior in the domain of online gaming. One definition of Cheating [1] is defined as “Any 
behavior that a player may use to get an unfair advantage, or achieve a target that he is not supposed to 
be”. Recent research has demonstrated that cheating is a new, major security problems for online 
gaming [2,3,4]. Thus, detecting cheating behaviors of online games will benefit the study of security in 
similar domains. 
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Oceanic turbulent mixing or stirring can profoundly affect physical, chemical and biological 
processes in the ocean. Stirring of the upper ocean is caused by various mechanisms including surface 
wave breaking and forcing by winds, waves and surface cooling. Ultimately, turbulent mixing is 
regulated by climate system changes through winds, waves, heating and cooling.  Examples are given 
describing how turbulent mixing works to influence 1) gas exchange across the air-sea interface, 
affecting oceanic uptake of greenhouse gases such as CO2 and 2) coastal upwelling, affecting the 
transport of nutrients important to fisheries on coastal shelves. 
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Our aim is to assess the impact of supply chain and alliance networking structures on innovation 

performance. We focused on Florida’s high tech industries taking the number of patents as our 
dependent variable. It is hypothesized that clustering, reach and their combination, clusteringXreach 
have positive impact on and region’s innovativeness. A parallel simulation model is supposed to help 
policy makers decide where to invest in the development of ties within networks to spur innovation.  
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The research investigates the impact of an individual’s conversational network on the same 
individual’s productivity network. Most co-authorship & collaboration network studies use bibliometric 
data from different databases such as Thomson ISI Web of Science. However, relying solely on 
bibliometric data leaves unobserved, the many cases of collaboration between researchers that have an 
indirect impact on coauthored publications (e.g. research conversations/consultations and joint research 
proposal submissions). An individual’s conversational network is assessed using three factors: 1) the 
participation in complete graphs, 2) the conversational churn rate, and 3) the perception of individual by 
other actors within the network in terms of homophily, personal innovativeness, and trust. An 
individual’s productivity network is assessed using the number of co-authored publications. The 
research focuses on the population of research faculty within the University of South Florida’s College of 
Engineering. The results have the potential to provide insight into the importance of network structure 
characteristics on innovation that were left unobserved in previous research studies. As a result, the 
research can potentially aid in the proactive management of innovation networks including decision-
making regarding the effective allocation of recourses.  
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The recent push for health care reform in the United States has caused health care organizations 

to focus on ways to streamline their processes in order to deliver high quality treatment while at the 

same time reducing operating costs (Ying, 2010). Within a hospital operating rooms (ORs) are the most 

resource intensive component. They account for over 40% of hospital's total revenue and a similarly 

large proportion of their total expenses (Combes, 2008). ORs schedules depend crucially on accurate and 

reliable prediction of OR cycle times. Here, turnover times (TT) are defined as the time needed to clean 

up after one case and set up for the next. Since, turnover times involve many activities and stakeholders 

its prediction is difficult. A common approach used in hospitals is to add 30-40 min between surgeries to 

allow turnover time activities 

This research presents an analysis of the variables that contribute to the turnover times to 

complete surgical procedures. We study the possible dependence of type of surgery performed, 

specialty involved, room number and availability of surgeon for next surgical case by analyzing: (1) The 

influence of a set of potential predictors on the response (TT), (2) How much of the variation in TT is due 

to differences among treatments. Three years of data from an OR system (grouping 18 OR and 10 

specialties) from a tertiary hospital are used to explain these questions. The data components include: 

date of surgery, operating room number, total case duration, specialty involved, and surgeon 

performing the surgery. 
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Two prototypes of wheelchair-mounted robotic arms (WMRA) have been designed and built to 
meet the needs of mobility-impaired persons with limitations of upper extremities, and help then 
perform activities of daily living (ADL). An optimized combined control of our 9-DoF system, consisting of 
a 7-DoF robotic arm and a 2-DoF power wheelchair, modeled as a non-holonomic mobile base, is 
achieved. For effective ADL task execution, positioning the end-effector with proper wheelchair 
orientation was optimized as part of the control algorithm. Combined mobility and manipulation control 
using weighted optimization for dual-trajectory tracking was implemented. Separate wheelchair and 
end-effector trajectories were simultaneously followed to allow the execution of ADL tasks that required 
so (i.e. “go to and open the door” task), and autonomous and tele-operated control were implemented. 
The main objective of this work is to improve the control structure for the new Wheelchair Mounted 
Robotic Arm (WMRA) to include new algorithms for optimized task execution; that is, making the WMRA 
a modular task oriented mobile manipulator. This work presents the main theory behind the weighted 
optimization algorithm as well as simulation and hardware implementations of the “go to and open the 
door” task. 
 
 

 
 
 
 
 
 
 
  

WMRA approaching the door (a),  adjusting and grasping the door knob (b) and 
opening the door (c) to complete the “Go to and Open the Door” task. 

       a)           |        b)         |         c)   
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 As the application for virtual reality systems are becoming more prevalent in the world, the 
development of virtually generating all five senses is essential. The purpose of this design study is to 
develop a glove which produces the forces a virtual object would output as in reality. A prototype was 
constructed using a special brake at the finger joints to generate a reactive force in only one rotational 
direction at a time. With the proper development of the brakes, the glove can simulate the force on the 
finger when gripping simple virtual objects with the assistance of a computer program. Given further 
development beyond the prototype and a sophisticated program, the limits of what the glove can 
simulate are endless. 
 
 
  



Other 

128 
 

Distance Histogram Computation Based on Spatiotemporal Uniformity in 
Scientific Data 

 
Anand Kumar1, Vladimir Grupcev1, Yongke Yuan1 , Yi-Cheng Tu1, and Gang Shen2 

1 Department of Computer Science and Engineering, University of South Florida 
2Department of Statistics, North Dakota State University 

 
akumar8@mail.usf.edu 

 
Keywords: Scientific data, spatial distance histogram, quad-tree, density map, spatiotemporal locality 
 

Large amount of data generated by scientific applications imposes challenges in storage and 
efficient query processing. Many queries against scientific data are analytical in nature and require 
super-linear computation time using straightforward approaches. Spatial distance histogram (SDH) is 
one of the basic analytical queries in analysis of molecular simulation (MS) data sets, and it takes 
quadratic time to compute using brute-force approach. Often, an SDH query is executed continuously to 
analyze the simulation system over a period of time. This adds to the total time required to compute the 
SDH. In this paper, we propose an approximate algorithm to compute SDH efficiently over consecutive 
time periods. In our approach, data is organized into a Quad-tree based data structure. The spatial 
locality of the particles (at given time) in each node of the tree is acquired to determine the particle 
distribution. Similarly, the temporal locality of particles (between consecutive time periods) in each 
node is also acquired. The spatial distribution and temporal locality are utilized to compute the 
approximate SDH at every time instant. The performance is boosted by storing and updating the spatial 
distribution information over time. The efficiency and accuracy of the proposed algorithm is supported 
by mathematical analysis and results of extensive experiments using biological data generated from real 
MS studies.   
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Automatic Sign language learning systems are seldom available. There is a need to for automatic 
learner systems to provide real time feedback based on quantitative measures. In our work, we provide 
a quantitative score based real time feedback to the user. This feedback provides a user with answers to 
questions such as Am I on the right track?, How am I doing overall?. In this system, we ask a user to 
imitate a sign and provide a feedback based on how well user has performed.   We first  calculate hand 
and face features of the user. These features are then matched to pre-computed features of a model. 
Matching is done by a technique called Dynamic Time Warping(DTW). For each match we generate a 
match score. Sign language sentences are performed by hand gestures. However, non-manual signs, 
such as facial expressions, also play an important role in the construction of a sentence and its meaning. 
Hence, in our database, signs involve hand motion, head movement and facial expressions. Results are 
shown on 20 signs by providing an individual sign performance and  an overall performance mean scores 
which move towards zero as the user gets better at performing the signs over time.  

In order to learn sentences, an initial step is finding recurrent Patterns from Continuous Sign 
Language Sentence. We have developed an approach that learns signs concurrently from multiple 
sentences by using a probabilistic framework to extract the parts of the sign that are present in most 
occurrences of the sign (signemes). Each ASL sentence video is transformed into a multidimensional 
time series representation, capturing the motion and shape aspects of the sign. Given this 
representation, signemes are extracted from multiple sentences using Iterated Conditional Modes. 
Results are shown for learning multiple instances of 10 different signs from a set of 142 sign language 
sentences. 
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Time rate of settlement analysis is conventionally performed based on Terzaghi’s 1-D 
consolidation theory after the ultimate settlement is predicted using the compressibility parameters. 
Two critical simplifying assumptions are made in Terzaghi’s theory; (1) Darcy’s law, applicable for 
steady-state  flow conditions, is valid for water drainage from clay (2) The coefficient of consolidation 
(Cv) is a  property of the clay. However, the phenomenon of consolidation is a transient process, since 
hydraulic gradients change as pore pressure dissipates over time. Furthermore, laboratory 
measurements indicate a significant dependency of Cv on the effective stress level. An alternative 
analysis based on 1D Navier-Stokes equations that considers transient flow has been performed in this 
work. The results are compared with those of Terzaghi’s conventional analysis.  The main advantage of 
the new methodology is that it combines the two standard steps of predicting the consolidation 
settlement with time into a single process. 
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Biological studies on animal walking and running have contributed to the control of mobile 
robots. Taking inspiration from such studies, a hybrid impulse-position (HIP) controller has been 
developed for legged locomotion over uneven terrain. The HIP controller generates joint torques during 
the stance phase of each leg cycle to propel and stabilize the body, and is meant to operate with central 
pattern generator based coordination strategies and ground search routines to generate robust walking, 
running, jumping and climbing. Joint torques are computed without extracting information about the 
ground and using only local feedback. No sensing of body state is needed to regulate body motion, 
which is preferred because inertial sensors are rife with issues. The HIP controller has potential for 
expansion to bipeds, quadrupeds and other biologically-inspired forms. The algorithm is applied to a 
hexapod system in simulation, and an experimental system is being built to further investigate the 
approach. 
 

 
Figure 1: Hexapod in simulation 
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The current demand for compact multifunctional portable devices and small-unmanned vehicles 
place stringent requirements for the physical sizes of RF front-ends. In the existing RF front-end 
realizations, highly selective wideband pass-band and stop-band filters tend to occupy a large area, thus 
inhibiting the possibility of fully integrating them within the 2D antenna array modules. Consequently, 
filters are placed away from the antennas and the overall system performance is decreased due to the 
losses associated with longer feed lines. 

The traditional approach for designing high frequency planar stop-band filters is based on 
employing half wavelength resonators coupled to a transmission line. These types of filters can be 
miniaturized to a certain degree by resorting to smaller meandered resonators. However, this technique 
leads to smaller bandwidth performance due to the reduced coupling between the miniaturized 
resonators and the transmission line. 

In this presentation, an aggressive filter miniaturization (>50%) is pursued by employing 
electrically small resonators loaded with interdigital capacitors and inductors. As compared to the 
existing filter size reduction efforts concentrated on narrowband (1-5%) responses, we develop a 
multilayered implementation for enhancing the coupling between the resonators and the transmission 
line to achieve a wideband response (25%). The proposed filters operate in X-band (~10GHz), have 
minimum feature sizes about 25μm, and utilize an ultra-thin low-loss insulator (~5μm) to separate the 
transmission line from the electrically small resonators. To the best of our knowledge, the presented X-
band filter designs are the smallest in published literature and provides a stop-band response over a 
significantly large 25% bandwidth with remarkable >1dB insertion loss performance within its pass-
band. 
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Barium strontium titanate (BST) is a ferroelectric material with a relative permittivity that 
changes with respect to an externally applied electric field.  Due to this characteristic along with the 
increase in demand of flexible RF/MW components, BST thin films have been widely investigated for the 
application of tunable varactors, phase shifters, and filters. A comparison of tunability and nonlinearity 
of planar (interdigital) barium strontium titanate varactors fabricated on magnesium oxide (MgO) and 
alumina substrates is presented. The results show that higher tunability is obtained on alumina than on 
MgO substrates. Two-tone measurements reveal that the devices fabricated on alumina exhibit more 
nonlinearity than those fabricated on MgO at relatively high RF power levels.  The observed geometry-
dependence of the non-linear performance is discussed. 
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Calliope is an open source mobile robot designed in the Tekkotsu Lab at Carnegie Mellon 
University in collaboration with RoPro Design. Calliope features an iRobot Create base, an ASUS 
netbook, a 5-degree of freedom arm with a gripper with two independently controllable fingers, and a 
Sony PS3 Eye camera and Robotis AX-S1 IR rangefinder on a pan/tilt mount. We use chess as a test of 
Calliope’s abilities.  Chess naturally encompasses problems in vision, and localization that directly impact 
the performance of manipulation. To play, Calliope must keep track of the game state; GNU chess 
engine is used to choose the next move. After the move has been chosen, Calliope autonomously 
executes the move.  Calliope’s arm is too short to reach across the board; to compensate for this 
limitation Calliope must move itself to a location that provides it the best position to manipulate the 
necessary pieces. Calliope must localize itself to ensure manipulation of the correct piece. Calliope 
proves to be a useful platform for small-scale manipulation tasks that require extremely careful 
positioning.  
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