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CHEMICAL & BIOMEDICAL ENGINEERING 
 
 

Venkat Bhethanabotla, Ph.D. 
Professor  & Chair 
Biosensors, Plasmonics, Computational Catalysis, Cardiac Electrophysiology Modeling. 
 

Norma Alcantar, Ph.D. 
Associate Professor 
Surface Forces and Chemical Characterization, Micellar Surfactants, Nanoparticles, and 
Organic/Inorganic Thin Films, Material Science, Drug Delivery Systems. 
 

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, Semiconductor 
Processing, Engineering Education. 
 

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, Devices and Compounds for Treating Sensory Deficits, 
Emphasis on Bench-to-Bedside Investigations of the Auditory System, 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. 
Distinguished University 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 Director 
Interfacial Phenomena, Polymeric Materials, Self – Assembled Systems, Molecular Recognition, 
Nanoscale/Smart Materials. 
 



Mark Jaroszeski, Ph.D. 
Associate Professor 
Drug and gene delivery, Electrofusion, Biomedical Instrumentation, and Electrophoresis. 
 

Babu Joseph, Ph.D. 
Professor 
Modeling and simulation applied to a wide variety of problems ranging from the production of liquid 
fuels from biomass to the capture of solar energy using novel photocatalytic systems 

 
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. 
 

George P. Philippidis, Ph.D. 
Associate Professor 
Advanced biofuels, biochemical conversion of cellulosic biomass, algae technologies, biorefinery 
processes, enzymatic reactions, fermentations, biomass-to-power. 
 
Anna Pyayt, Ph.D. 
Assistant Professor 
Nano-photonic chips for biomedicine, Nano-instruments and bio-sensors applied to advanced 
diagnostics, imaging and treatment. 
 
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. 

 

Joseph Walton, Ph.D. 
Interdisciplinary Professor 
Neural bases of age-related hearing loss, brain plasticity following injury, neural coding of 
complex sounds. 
  



CIVIL & ENVIRONMENTAL ENGINEERING 

Manjriker Gunaratne, Ph.D., PE 
Professor & Chair 
Pavement management systems, Pavement design, and Probabilistic methods and reliability. 

 
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. 

 
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. 

 
Swaroop Ghosh, Ph.D. 
Assistant Professor 
Low-power, energy-efficient and robust circuit/system design, Emerging high density memory design,  
Hybrid integrated systems, Ultra low-power non-silicon nano-electronics and applications. 

 
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, Distinguished University Professor, Professor Emeritus  
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. 
 



Valentina Korzhova, Ph.D. 
Visiting Instructor 
Computer Vision, Imaging Processing, and Pattern Recognition. 
 

Tina Kouri, Ph.D. 
Instructor and Undergraduate Advisor 
Applied Algorithms, Cheminformatics. 
 

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

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

Yao Liu, Ph.D. 
Assistant Professor 
Network Security, Wireless Technologies. 

 
Luther Palmer, Ph.D. 
Assistant Professor 
Network Security, Wireless Technologies. 

 
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. 
Professor Emeritus 
Human-computer interaction. 



 
Sudeep Sarkar, Ph.D. 
Professor & Associate Vice President for Research & Innovation 
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. 
 

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

 
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. 

 
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 and Chair 
Planar and electrically-small 3D antennas, development and application of novel microwave materials, 
additive manufacturing for RF/microwave design, and electromagnetic sensors. 

 
Huseyin Arslan, Ph.D. 
Associate Professor 
Advanced signal processing techniques at the physical layer, with cross-layer design for networking 
adaptivity and Quality of Service (QoS) control.  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. 
Professor & Graduate Program Director 
Analysis, understanding, and modeling of electromagnetic phenomena from direct current magnetic 
field configurations through high frequency electromagnetic problems, direct conversion of solar 
radiation to DC power using an antenna/rectifier assembly called a rectenna. 

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

 
Lingling Fan, Ph.D. 
Assistant Professor 
Renewable energy source grid integration, modeling and control of energy systems, large-scale power 
system planning and operation. 
 

Ralph Fehr, Ph.D.  
Assistant Professor 
Power system planning methods and reliability enhancement techniques, infrastructure design 
improvements, high-power semiconductor applications at medium voltages, and engineering education 
reform.  

 
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 University 
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), communications and networking for biomedical applications, 
bioengineering,  Miniature and Anchored Remote Videoscope for Expedited Laparoscopy (MARVEL).  

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

Andrew Hoff, Ph.D.  
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 University 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. 
 

Chung Seop Jeong, Ph.D. 
Instructor 
Control systems with specialty in designing resilient, robust, optimal, and adaptive observers and 
controllers for linear, nonlinear, stochastic, and chaotic systems. 
 

Selcuk Kose, Ph.D. 
Assistant Professor 
Analysis and design of high performance integrated circuits, monolithic DC-DC converters, and 
interconnect related issues with specific emphasis on the design and analysis of power and clock 
distribution networks, 3-D integration, heterogeneous integrated circuits, and emerging circuit 
technologies such as resistive memories. 

 
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, Transparent conductors 
including ZnO, SnO2, ITO, High efficiency thin film tandem solar cells, Photovoltaic device modeling and 
simulation, Photodetectors, thin film transistors and memory devices, LED's, and x-ray and gamma ray 
detectors, I-III-VI2 and II-VI materials and devices, Physical vapor deposition including sputtering, 
evaporation, close space sublimation and scale up to pre-manufacturing. 

 
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. 
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. 
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 
Solar Energy Conversion (Photovoltaics, Rectennas, etc.), Fuel Cells, Hydrogen Production and Storage, 
Energy Systems, Electric/Hybrid Vehicles - Alternative Fuels. 

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

 
Sylvia Thomas, Ph.D.  
Assistant Professor 
Advanced materials for alternative energy sources, sustainable environments, aerospace, and bio-
applications from the micro to the nano scale, characterizing, modeling, and integrating materials that 
demonstrate high levels of biocompatibility, thermal reflectivity, mechanical robustness, and 
environmental sustainability, such as carbides, sol-gel coatings, high temperature oxides, and mucilage 

 
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.  
Associate 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 

Tapas K. Das, Ph.D. 
Professor and Chair 
Modeling of decision making problems in interdisciplinary fields including restructured electric power 
markets with emissions restrictions, large-scale pandemic outbreak impact mitigation, and cancer 
diagnosis and prevention. 
 

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

Shuai Huang, Ph.D. 
Assistant Professor 
Big Data Analytics, Statistical Learning & Data Mining, motivated by the statistical challenges in Health 
Care, Biomedical Informatics and Statistical Quality Control. 
 

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 
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. 
Assoicate 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  
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. 
 

Jose Zayas-Castro, Ph.D. 
Professor & Associate Dean for Research 
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. 
 

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. 
Professor & Chair 
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. 
 

Stephanie Carey, Ph.D. 
Assistant Research Professor 
Motion analysis, Rehabilitation engineering, Biomechanics, Prosthetic design. 
 

Wenjun Cai, Ph.D. 
Assistant Professor 
Metallurgy, Mechanical behavior, Nanomaterials, Materials Characterization, Tribology. 
 

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

Don 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. 
 

Jonathan Gaines, Ph.D. 
Instructor 
Human-Robot Collaborative Systems, Co-Robotics Technology for Non-Traditional Populations, STEM 
Education, Sensor Perception. 
 

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  
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. 
Associate Professor 
Compliant mechanisms, MEMS design, Biomechanics, and Theoretical kinematics. 

 
Ajit Mujumdar, Ph.D. 
Instructor 
Engineered and functionalized active pharmaceutical ingredients (APIs) by dry coating technique, 
Magnetically assisted impaction mixing of nano-size particles, Discrete element model based numerical 
simulation of agitator. 

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

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

 
Muhammad 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. 

9 Center for Modeling Hydrologic and Aquatic 
Systems 
 

 

Assists in the solution of water resource 
problems for local, state and federal 
governmental agencies, often working 
closely with or directly for private consulting 
firms with particularly challenging or 
specialized investigations. 

10 National Bus Rapid Transit Institute 
 

 

Facilitating the sharing of knowledge and 
innovation for increasing speed, efficiency, 
and reliability of high-capacity bus service 
through the implementation of BRT systems 
in the United States. 

11 Center for Applied Research in Medical 
Devices (CareMed) 
 

 
 

The mission of CareMed is to improve the 
overall effectiveness of the medical devices 
and equipment (MDE) industry across its 
entire value chain. 

12 USF Center for Entrepreneurship 
 

 

The USF Center for Entrepreneurship is a 
nationally-ranked, multidisciplinary, campus-
wide center focusing on entrepreneurial 
education, training, and research.  
 

13 National Center For Transit Research NCTR's goal is to make public transportation 
and alternative forms of transportation, 
including managed lanes, safe, effective, 
efficient, desirable, and secure. 
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8:00 a.m. to 9:00 a.m.    Poster Setup (USF Research Park, Galleria - IDRB) 
 
9:00 a.m.    Opening Remarks  
     Dr. John Wiencek, Dean of the College of Engineering 
      
     Welcome  

Dr. Paul Sanberg 
Senior Vice President, Office of Research & Innovation 
Distinguished University Professor 
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     Dr. John Wiencek, Dean 
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     "Engineering Biomaterials to Direct Cell Function” 
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Department of Mechanical Engineering 
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     Dr. Jose Zayas-Castro 
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11:50 a.m. to 12:20 p.m.  Guest Presentation 

Erik Syvurd, Senior Integration Consultant 
Army Research Lab Unique Mission Cell 
Adelphi, MD and Tampa, FL 

  
12:30 p.m. to 1:30 p.m.  Lunch (USF Research Park, Galleria - IDRB)   
 
1:00 p.m. to 2:30 p.m.  Lab Tours (CARRT, GCHSR, NREC, CUTR) 
     Dr. Jose Zayas-Castro 
     Professor & Associate Dean for Research 
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Opening Remarks 

John M. Wiencek, Ph.D., is Dean of the College of 
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. 
 



Opening Remarks 

Paul Sandberg Ph.D., D.Sc. is Vice President for Research & Innovation, 
and a Distinguished University Professor. Dr. Sanberg trained at York 
University, the University of British Columbia, the Australian National 
University and Johns Hopkins University School of Medicine, among 
others. Before coming to USF, Dr. Sanberg held academic positions at 
Ohio University, the University of Cincinnati, and Brown University. 
Prior to his current position, Dr. Sanberg served as Associate Dean in 
Morsani College of Medicine, Associate Vice President in USF Health, 
Senior Associate Vice President for the Office of Research & Innovation 
and Special Assistant to the President all at USF. 
 
Dr. Sanberg is a member of the Board of Scientific Counselors for the 
National Institute of Drug Abuse at the National Institutes of Health, 
and has served on numerous scientific advisory boards for health-

related foundations and companies. He has significant industry experience with biotech companies 
involved in cell therapy for degenerative disorders and biopharmaceutical development. He is the 
Editor-in-chief of Technology and Innovation, and serves on editorial boards for more than 30 scientific 
journals. Dr. Sanberg is the President of the National Academy of Inventors and has also served as 
president of a number of professional societies including the American Society for Neural 
Transplantation and Repair, the Cell Transplant Society, and the International Behavioral Neuroscience 
Society. He is the author of more than 550 scientific articles, including thirteen books, with over 16,000 
scientific citations (Google scholar). 
 
As an inventor on approximately 100 health-related U.S. and foreign patents, his early work was 
pioneering in understanding why brain cells die in neurological disorders and in drug abuse research. His 
recent research has focused on discovering innovative ways to repair the damaged brain, and has 
helped lead the team that demonstrated that bone marrow and umbilical cord blood derived stem cells 
can be transformed to neural cells that may be useful in stroke, spinal cord injury and ALS. Dr. Sanberg’s 
work has been instrumental in translating new pharmaceutical and cellular therapeutics to clinical trials 
for Tourette syndrome, depression, stroke, Huntington’s disease and Parkinson’s disease.



Faculty Presentation 

Nathan D. Gallant, Ph.D. is an Assistant Professor in the Department of 
Mechanical Engineering at the University of South Florida. Professor 
Gallant joined the USF faculty in August 2008 following a National 
Research Council postdoctoral fellowship at the National Institute of 
Standards and Technology in the Polymers Division. He graduated with a 
B.S. degree in Mechanical Engineering and a Cooperative Education 
Certificate from the Georgia Institute of Technology in 1999. He went on 
to earn M.S. and Ph.D. degrees in Mechanical Engineering at the Georgia 
Institute of Technology in 2003 and 2004, respectively. Professor 
Gallant's research interests include cellular biomechanics, biomaterials, 
and tissue engineering. He is an NSF CAREER award winner for his work 
developing combinatorial biomaterials for mechanobiology. 
 



Guest Speaker 

Mr. Erik Syvrud is a Technical Manager with the U.S. Army Research Lab with 
duty stations in Adelphi, Maryland and in Tampa, FL.  He has over 25 years of 
experience in the federal government as an engineer, research scientist, 
program manager, and technical manager.  Mr. Syvrud earned his B.S. in 
Mechanical Engineering from Virginia Polytechnic Institute and State University 
in 1982.   
 
Mr. Syvrud is also working with the Defense Advanced Research Projects 
Agency (DARPA) to execute extended field trials of DARPA technologies within 
CENTCOM, PACOM, and SOCOM.  He has a long history working in field 
experimentation, rapid response, and prototyping equipment and systems for 

special operations, explosive ordnance disposal, and intelligence applications.  Previously, he led the 
Special Operations Directorate within the Office of Special Technology at Ft Washington MD.  He was 
responsible for having established Technical Field Experimentation within United States Special 
Operations Command's J9 (Futures Directorate) and the Science and Technology Directorate as a 
principal method for rapid integration, assessment and fielding of emerging capabilities. 
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Anodic Stripping Voltammetry (ASV) is a Portable, Reliable, and 
Accurate Method for Measuring Concentrations of Lead (Pb) in Water 

 
Austin Atkins, Michael Atkins, Jeff Cunningham 

 
Department of Civil and Environmental Engineering 

 
Austin7@mail.usf.edu 

 
Keywords:  Anodic Stripping Voltammetry, Lead (Pb) 
 
In Madagascar, many people get their water from hand-dug wells that use locally manufactured 
water pumps.  These pumps and the associated plumbing often contain lead (Pb), which has 
the potential to leach into the collected drinking water.  Exposure to lead is known to cause a 
number of health problems, including brain damage and neurological disorders.  Therefore, the 
overall objective of this project is to assess the extent of lead contamination in hand-pumped 
ground water in Madagascar.  In order to perform this assessment, it is essential to be able to 
measure lead contamination reliably in water samples collected from wells in Madagascar. 
 
Therefore, the research described in this poster is aimed to meet three specific objectives: 
(1) Identify possible methods capable of testing for lead in water samples while in the field; (2) 
Of the candidate methods identified, select the best method based on criteria of portability, ease 
of use, accuracy, and sensitivity; and (3) Evaluate the selected method in the laboratory using 
water samples spiked with lead.  From our investigation, we have concluded that anodic 
stripping voltammetry (ASV) is the method of choice due to the fact that it is battery operated, 
portable, lightweight, and analyzing a water sample for Pb concentration takes only about three 
minutes.  Furthermore, we have determined that ASV is capable of accurately measuring lead 
concentrations in both purified water and ground water over a concentration range of 2–50 

samples collected in Madagascar meet the World Health Organization’s recommended limit of 
.  
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Simulating PC Power Savings on USF Computers 
 

Bader  AlBassam, Ken Christensen 
 

Department of Computer Science and Engineering 

 
bader@mail.usf.edu 

 
Keywords: Energy, Savings, Sustainability 
 
In USF there are approximately 10000 computers. A large number of those computers are left 
unused and fully powered on consuming 70 to 100 watts even when not in active use, 
effectively wasting energy. These PCs can be put to sleep when they are idle by using power 
management software. However, when putting computers to sleep a possibility of increased 
user annoyance, defined by manually forcing a computer to wake up by the user, is present. 
Several power plans have been created to attempt to find peak efficiency. These power plans 
put to sleep the PC after predefined inactivity timers during the day and the night. There is a 
point in which high energy savings can be achieved while user annoyance stays below an 
acceptable limit. Simulation can be used to analyze pc usage patterns and find this point. By 
means of a simulation model we present results which indicate that this point can be achieved 
by setting the inactivity timer to 2 hours during the day and to 45 minutes during the night. 
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Design and Economic Analysis of a Biomass to Liquid Fuels process 
with and without Natural Gas Supplement 

 
Alejandro Barbosa, Babu Joseph 

 
Department of Chemical and Biomedical Engineering 

University of South Florida 
Tampa, FL 33620 

 

abarbos3@mail.usf.edu 

Keywords:  Biomass, Renewable energy, economics 

With the increasing demand for liquid fuels and the declining oil reserves it is vital to create 
alternative sources for the production of liquid fuels. This research investigates the feasibility of 
two different chemical plants to convert biomass to liquid fuels (BTL). In the first process 
synthetic-gas is produced via biomass gasification, followed by the Fischer-Tropsch Synthesis 
(FTS) to create liquid fuels. The second process utilizes natural gas reformation to produce 
additional hydrogen for the process. This has the added advantage of converting most of the 
carbon contained in the biomass to liquid hydrocarbon. Both designs considered a feed of 2000 
metric tons per day of biomass. Heat and mass integration, were used in order to optimize the 
economics of the chemical plants. The synthetic oil manufacturing price was found to be $96/bbl 
for biomass with assisted natural gas and $ 115/bbl for biomass only, based on a 20 year plant 
life and 15% interest rate on capital. 
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Land-based integrated aquaculture systems: Sustainability 
assessment of a pilot scale system 

 
S. Boxman1, A. Kruglick1, D. Koirala1, S. J. Ergas1, K. Main2, N. Brennan2, 

M. A. Trotz1  

 
1Department of Civil and Environmental Engineering 

 University of South Florida, Tampa, FL 
2Mote Marine Laboratory, Sarasota, FL 

 
boxmans@mail.usf.edu 

 
Keywords: Recirculating aquaculture systems, aquaculture, wetlands restoration, integrated 
aquaculture systems 
 
Recirculating aquaculture systems (RAS) provide an effective method to produce aquaculture 
products inland with minimal discharge of waste products and minimal water loss.  High costs 
associated with waste treatment for RAS have triggered the growth of integrated aquaculture 
systems (IAS) which incorporate macrophytes into the treatment train that can also be 
developed into useful products.  The objective of this research was to examine an inland marine 
based pilot scale IAS with three different methods for solids treatment: a sand filter followed by 
a plant bed, only a plant bed, and geotubes.  Between May 2011 and April 2012, water quality 
was tested at 7 points located throughout the IAS for COD, TN, TP, and TSS every 4 to 6 
weeks. Average chemical oxygen demand (COD) and total suspended solids (TSS) removals 
were 62% and 88%, respectively.  Total nitrogen (TN) and total phosphorus (TP) removal rates 
were 49% and 11% on average, between the three treatment methods.  In general, the plants 
provided sufficient nutrient removal for safe fish production, and the fish provided enough 
nutrients for ample plant growth. 
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Modern tiny generator systems are required to satisfy the demand of portable devices, medical, 
and biomedical systems. Conversion of mechanical energy to electricity using the clean and 
free energy produced by renewable sources is being researched and will be a transformative 
innovation to energy problems.   
 
This research work presents a micro power generator that uses the principle of kinetic energy 

harvesting to produce electric energy. An impulse millimeter-turbine assembled with a hard disk 

miniature spindle motor is the system core. A spindle motor used in inverse manner (as 

generator) is bonded with the turbine rotor, this union produces currents in the three phases 

winding of the inductors as was stated Faraday’s law. A Fluid or air pressure moves the turbine 

blades, and the spindle motor transforms the rotational mechanical energy to electrical energy. 

These systems have the potential of converting mechanical movement energy, and hydraulic 

energy into electric energy that may be sufficient for self-powering nano/micro devices and 

nano/micro systems. 

 

The constructed physical model is approximately 4X larger than the design model, and a spindle 

motor assembled to the rotor and casing serves as the permanent magnet generator. This 

miniaturized generator system moved by different kinds of liquids or air, could be used as green 

energy source. Also, the core of system could be used to build pump, mixer, or regulator of gas 

or liquid, with applications in medical devices, aerospace, and car technologies. 
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As increasing global population exerts an ever greater demand for energy and fossil fuel 
reserves are depleted, alternative sources of renewable energy must be developed.  
Microalgae, though recognized as a candidate for biofuel production as early as the 1970s, 
have recently gained notoriety in the biofuel conversation due to their potential to replace fossil 
fuel without the environmental impact of other first generation biofuels (e.g., corn ethanol). 
However, in order to remain sustainable and economically feasible, biofuel microalgae should 
be cultivated in wastewater, which provides a cheap, reliable, and renewable source of 
freshwater and nutrients. Research to explore this synergy was conducted in three phases. 

Phase I: To explore the synergy between wastewater treatment and microalgae 
cultivation, a computer model was designed on the STELLA® platform. The model, termed 
AlgaeSim, investigated the stoichiometric and economic feasibility of incorporating algal 
photobioreactors into the wastewater treatment train, using the Howard Curren Advanced 
Wastewater Treatment Plant in Tampa, FL as a case study. Model results suggest algae 
cultivation is feasible both stoichiometrically and economically (depending on the end product 
chosen).  Critical variables identified through sensitivity analysis were half saturation constants, 
Monod variables, and harvest schedule. 

Phase II: Laboratory assays were conducted to cultivate four different algae strains 
(Chlorella sorokiniana, Botryococcus braunii, and two native species communities derived from 
clarifiers) in two different kinds of interstage wastewater (clarified effluents from the BOD-
removal basin and nitrification basin).  Kinetics of algal growth, changes in algal biomass 
composition (protein, carbohydrate, COD content) and uptake-induced changes in wastewater 
characteristics (C, N, P) were determined. Results show that biomass composition may change 
depending on growth conditions, which may influence how algae biomass can be used in the 
market, whether as fertilizer, biofuel, or animal feed. Native species from the BOD-removal 
basin grew the fastest, followed by C. sorokiniana. All species grew better in the clarified 
effluent from the BOD-removal basin, rather than nitrification effluent. 

Phase III:  Using knowledge gained from the AlgaeSim model and cultivation tests, algae 
species and wastewater type were selected for testing in the Isolated cultivation of algal 
resources utilizing sewage (ICARUS) process, a technology based on the passive transport of 
constituents across a dialysis membrane. ICARUS allows mechanistic investigation of algae-
wastewater dynamics and the potential for a scaled-up passive algae membrane bioreactor.  
Preliminary tests show that algae grown in the dialysis environment of ICARUS sustain the 
exponential growth phase longer, and thereby have a higher cell yield than those grown in 
conventional suspended growth. Scaling up this system has the potential to make microalgae 
cultivation in sewage more sustainable and cost-effective.  
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With powerful consuming markets emerging around the world, the task of consuming natural 
finite resources sustainably is becoming increasingly difficult.  The need for renewable energy 
technology to sustain such vast consumption is becoming more and more crucial as fossil fuels 
dwindle whilst modern society’s hunger for energy is ever expanding.  Yet, in the midst of such 
growth, where the world’s population has grown to 7 billion and counting, there are still 1.1 
billion people that lack safe drinking water and 2.8 billion people that lack safe sanitation, thus, 
justifying the need for innovative solutions which can provide for these basic human needs.  The 
NEWgenerator is a technology designed to treat human waste while recovering nutrients, 
energy, and water.  The generator utilizes anaerobic bacteria to digest waste and membrane 
bioreactors to separate solids from the water.   
 
In partnership with Learning Gate Community School, an environmentally-themed K-9 Charter 
School in Tampa, FL, a pilot version of the NEWgenerator will be built and field tested at the 
school.  The field studies will be used to gauge nutrient removal and water recovery.  
Renewable energy sources such as wind and solar will be retrofitted as potential “off-grid” 
power sources.  The NEWgenerator is designed for implementation in developing countries and 
in areas where access to public utilities and power is scarce.  Such a technology could prove to 
mitigate the spread of infectious disease by providing a decentralized form of sanitation.  Biogas 
produced from anaerobic digestion can be used as a heat and energy source.  The 
NEWgenerator essentially turns a commonly discarded and problematic human by-product into 
an extremely useful and practical resource. Harnessing this “low hanging fruit” approach to 
global solutions is the key to sustainable growth.  
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Halogenated hydrophobic organic compounds (HHOCs) such as 1,2,4,5-tetrachlorobenzene 
present a threat to both human health and the environment. The common occurrence and 
recalcitrant nature of HHOCs necessitate an effective method of soil remediation. In this poster 
the most current research on the Remedial Extraction and Catalytic Hydrodehalogenation 
(REACH) soil remediation technology is presented. 

 
REACH technology is designed to treat soil contaminated with halogenated organic compounds. 
The technology pairs solvent extraction of contaminants from soil with catalytic 
hydrodehalogenation to destroy contaminants that are transferred from the soil into the solvent. 
Previous research has demonstrated that Pd-catalyzed hydrodehalogenation can be paired with 
Rh-catalyzed hydrogenation to completely transform 1,2,4,5-tetrachlorobenzene into 
cyclohexane, which is an environmentally acceptable end product. However, in order for the 
technology to become commercially viable, there remains a need to quantify the effects of 
different operating conditions on the catalytic reaction rates upon which the technology relies. 

 
Current research on the REACH technology is conducted using a Parr 3911 hydrogenation 
apparatus, and focuses on the effects of solvent composition and hydrogen pressure on Pd-
catalyzed hydrodehalogenation and Rh-catalyzed hydrogenation reaction rates for the complete 
transformation of 1,2,4,5-tetrachlorobenzene to cyclohexane. It is hypothesized that solvent 
composition influences catalytic reaction rates and that there is a minimum hydrogen pressure 
required for the reactions to occur. Preliminary batch experimental results indicate that a greater 
ratio of water to ethanol in the solvent is associated with faster hydrodehalogenation and 
hydrogenation rates. An increase in the ratio of water to ethanol from 50:50 to 67:33 resulted in 
a decrease of the hydrodehalogenation reaction time from approximately 7 hours to 1 ½ hours 
and a decrease in the hydrogenation reaction time from approximately 10 hours to 1 ½ hours. 
This result is promising for increasing the efficiency of the REACH technology, though reaction 
times need to be balanced with solvent extraction efficiency when considering what percentage 
of water to use in the solvent.   
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Concerns over rising energy costs, water scarcity, climate change, and the depletion of mineral 
reserves are leading to technology innovations that synthesize the recovery of renewable water, 
energy, and nutrient resources with the treatment of human-generated wastewater. Despite 
these concerns, limited research has been done on the sustainability of resource recovery at 
wastewater treatment facilities in Latin America. 

 
The objective of this poster is to assess the embodied energy (i.e., cumulative energy demand 
(CED)) and carbon footprint (i.e., global warming potential (GWP)) of two community managed 
wastewater treatment systems in rural Bolivia with and without resource recovery (i.e., water 
reuse and energy recovery) and evaluate the potential benefit of resource recovery for citrus 
production in mitigating the GWP of these systems.  The communities of Sapecho and San 
Antonio manage their own wastewater treatment systems with design populations of 1,471 and 
727 people, respectively.  Sapecho has a UASB-Pond System (an upflow anaerobic sludge 
blanket (UASB) reactor and two maturation lagoons in series) with an average influent flow rate 
of 71.9 m3day-1.    San Antonio has a 3-Pond System (a facultative and two maturation lagoons 
in series) with an average influent flow rate of 59.6 m3day-1.      
 
Under existing conditions, the 3-Pond system has a lower CED and GWP than the UASB-Pond 
system. Indirect material energy is the primary contributor to embodied energy and biogenic 
GHGs is the primary contributor to the carbon footprint for both systems. Energy recovery is 
beneficial in mitigating biogenic GHGs and combined water reuse and energy recovery 
decrease the GWP per ton of citrus by 9 to 23%, compared to river water irrigation.  
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Pervaporation membrane reactors (PVMR) are an example of  intensified systems in which the 
separation and reaction are carried out simultaneously. These reactors increase the conversion 
by removing one or more of the products formed in an equilibrium reaction. Removal of the 
products from the reaction mixture during esterification by pervaporation reduces cost and 
energy consumption.  By using appropriate membranes in the PVMR, higher conversions can 
be achieved in a given time compared to conventional esterification processes.  
 
This poster compares the production of butyl propionate by esterification in a PVMR to a 
conventional batch reactor. The effects of catalyst concentration, temperature and initial molar 
ratio of reactants on the conversions are discussed. A crosslinked polydimethylsiloxane 
membrane (PDMS) is used as a membrane in the PVMR. In addition to this, Amberlite IR-120 is 
used as catalyst.  Gas chromotography (GC) results show that conversions obtained from 
PVMR is % 12- 14 higher than  conversions obtained from conventional batch reactor. Our 
study also proved two facts. First, increasing the temperature enhances both the permeability of 
the membrane and the reaction rate, thereby the conversions and fluxes are increased.  
Second, the increase of both the initial molar ratio of reactants and catalyst concentration 
increased conversions.   
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Fossil fuels are currently the main sources of electricity generation and will continue to account 
for the largest share through 2035. Although they are abundant and cost-effective, fossil 
fuels typically produce a large amount of pollution and greenhouse gas emissions. To achieve 
an optimal balance among emission control, economic efficiency and reliable power generation, 
power plants must (dynamically) blend various types of fuels from different suppliers. Hence, it 
is critical for power plants to manage their complicated fuel supply chains in a changing 
environment. 
  
This project, a joint work between USF and Tampa Electric (TECO), develops a comprehensive 
optimization model to support the design and operations of a multi-period supply chain, which 
considers fuel qualities, heterogeneous generators’ specifications, EPA regulations, safety 
restrictions, and complex transportation systems, as well as stochastic factors in qualities, 
demands and transportation modules. By solving this large-scale optimization problem, 
operation cost can be significantly reduced, blend quality can be controlled, regulation can be 
met and the negative impact of randomness can be avoided. Existing results show that $30-40 
million cost reduction could be achieved in TECO and the projected nationwide saving could be 
multi-billion dollars annually. 
 
The whole model and solution algorithm will be extended to include biomass and solid waste for 
co-firing, which will help to achieve better environmental advantages.  
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Manufacturing processes in silicon solar cells production can produce cracks and other defects 
directly affecting the performance of the cell. The reduction and understanding of these defects 
could help to improve the efficiency of the cells. In this study a comparison between cracks in 
single and polycrystalline edge-defined film (ribbon growth) silicon solar cells was made. The 
research objective was to determine whether photoluminescence imaging technique or 
scanning acoustic microscopy can adequately reveal the crack location and how the cracks 
affect the performance of cells. 
 
One existing optical technique for crack detection is the photoluminescence (PL) imaging. In this 
research project, the PL method was compared with scanning acoustic microscopy (SAM). 
Images of the same cell from both techniques were analyzed. For confirmation of the crack 
existence, location and propagation depth we first used the scanning electron microscope 
(SEM) but this proved to be ineffective. Therefore, we complemented SEM with the focused ion 
beam (FIB) technique. Depth of the cracks and thickness of the layers in both types of solar cell 
were measured. Evaluation of the data suggests that the scanning acoustic microscopy method 
is more reliable for crack detection than the photoluminescence imaging since cracks were 
misled with other optical features not related to cracks. SEM is not appropriate for crack location 
imaging as it does not show cracks on the surface of the cell. This is because solar cells are 
covered by an antireflective coating. The crack observed by FIB cross-sectioning showed the 
crack starts at the surface of the cell and propagates through the n-type layer and may be 
through the p-type layer in both types of cells. Once the cross-section has been done, ion and 
electron stimulated SEM can be used to measure the thickness of the layers in both single and 
polycrystalline cells.  
 
These findings can be useful for understanding how the crack is harmful and affects n- and p- 
type layers of the silicon, and may reduce the efficiency of the solar cell. The results can be 
used at solar cell production to improve the overall process by improving the crack-producing 
technology steps. Crack location and propagation through the material may reduce the 
efficiency and lifetime of solar cell products.  
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Economic studies have shown that CO2 emission reduction programs are likely to have adverse 
effects on the electricity network performance (e.g., rise in LMPs). Among the CO2 emission 
reduction programs, cap-and-trade is the most widely used strategy. Current research on cap-
and-trade policies can be categorized into mathematical models for allowance allocation (no-
cost allocation based on emissions history or via auction) and empirical economic models for 
examining impact on network performance. This paper presents a mathematical-statistical 
approach to design cap-and-trade policies by examining the impact of policy design parameters 
(initial allowance cap, cap reduction rate, violation penalty) on the performance of deregulated 
electricity networks. Performance measures that are considered in the study are LMPs, CO2 
emissions, and electricity production level. For each competing generator in the network, we 
formulate a bi-level mathematical model, where the upper level focuses on maximizing overall 
generator profit through bids to ISO in the allowance and electricity markets, and the lower level 
focuses on social welfare maximization while meeting the network and policy constraints. We 
reformulate each bi-level problem as a mathematical problem with equilibrium constraints 
(MPEC). The equilibrium bidding behavior among the competing generators is obtained by 
solving the set of MPECs as an equilibrium problem with equilibrium constraints (EPEC). We 
use a statistical (designed experiment) model to examine the impact of individual policy 
parameters and network parameters, like congestion and demand-price sensitivity, on network 
performance obtained from the MPEC/EPEC models. The statistical model also allows us to 
evaluate interactions among design and network parameters, which leads to formulation of 
regression models linking policy parameters to each network performance measure. Finally, a 
multi-objective optimization approach yields the Pareto optimal cap-and-trade designs.  
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This poster presents a modified method of the double agar layer assay used in rural Bolivia to 
assess the concentration of two types of bacteriophages (somatic coliphage and male-specific 
coliphage) in untreated and treated wastewater of a community managed system. Coliphages 
are viruses that enter the environment via feces and infect various strains of Escherichia coli. 
Our research specifically focuses on somatic and male-specific coliphages which are commonly 
used as pathogenic water quality indicators of fecal coliform and enteric viruses. The detection 
of viruses in water is important for human health, especially in developing countries where water 
quality is low. Pathogenic viruses, such as rotarivus, cause diarrheal disease (especially in 
children) which is associated with global mortality rates that are approaching half a million 
people per year. In addition, our research seeks to assess the potential of reusing treated 
wastewater as a source of water and nutrients that can be used in local agricultural settings. 
Understanding the fate of pathogens is important if we are to minimize the health risk 
associated with reusing reclaimed wastewater as a resource.  
 
Grab samples were collected from the wastewater treatment system in the small community of 
Sapecho, Bolivia. The wastewater treatment system is composed of an upflow anaerobic sludge 
blanket reactor followed by two maturation lagoons. Dilutions of the wastewater samples were 
prepared and the DAL Assay was then used to determine the concentration of coliphage in the 
wastewater at two points of the treatment process (effluent from the reactor and effluent from 
the second maturation lagoon).  Modifications were made to the DAL assay to accommodate 
challenging conditions that exist in conducting lab work in a developing world field setting with a 
community managed wastewater treatment system such as reduced power sources and space 
availability. Results from the modified DAL assay were analogous with results of traditional DAL 
assays conducted in labs. Analysis of the data showed that the wastewater treatment process 
used in Sapecho decreases the overall concentration of colip98hage in the wastewater by 
approximately one log unit, from 7.0 x 10 5 PFU/100 ml to 1.0 x 10 5 PFU/100 ml. In our pursuit 
to better understand the removal of coliphage in wastewater treatment, we plan to further 
improve the modified DAL assay for use in the developing world field  setting and investigate the 
various factors (such as temperature, UV radiation, etc.) that contribute to the decrease in 
coliphage concentrations.  
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In the developing world, women are disproportionally exposed to health hazards. One of 
the ways is their constant exposure to air pollution. In most developing countries, women take 
the burden of collecting firewood and cooking. The popular three stove cooking system 
produces particulate matter (PM) that causes serious respiratory issues. According to the WHO, 
24 hour exposure levels as low as 50 µg/m3 of PM can be detrimental to health. Most women in 
these countries are exposed to levels ranging from 300µg/m3 to as high as 30000µg/m3 (Bruce, 
Perez-Padilla, and Albalak , 2002) and (Mihelcic and Zimmerman, 2010). In fact the World Bank 
estimates that more people die from air pollution than water borne diseases (Mihelcic and 
Zimmerman, 2010).  

Another issue affecting communities in the developing world is deforestation. Cutting of 
trees to use for firewood as a fuel source is very common in Sub Saharan Africa. Deforestation 
affects the climate, which in turn affects the hydrology of the region by decreased precipitation 
and infiltration of water by the tree roots into the soil. Soil erosion concurrently occurs. The 
runoff from soil erosion pollutes the surface water and decreased soil quality lowers the crop 
yield. 

One of the ways to reduce women’s exposure to air pollution and curb deforestation is 
through small scale anaerobic digesters. In addition to improving the air quality and reducing 
deforestation for fuel needs, these systems provide clean burning biogas, treat animal waste, 
produce fertilizers and control methane emission; a GHG (Rowse, 2011). Anaerobic digestion is 
the biological system that treats and transforms organic wastes like animal manure or plant 
residue, to byproducts that are useful like biogas and fertilizer. Failure of these systems has 
been due to operational and maintenance problems and failure to meet user needs (Ocwieja, 
2010). To address these problems, this research will be looking at the design of a system that 
optimizes gas production from swine waste.  

Three 1.5l lab scale anaerobic digesters treating swine waste and gas production are 
monitored. All three digesters are run under the same conditions. Temperature and pH are 
maintained at 35°C and 7-7.5 respectively. Feed for the digesters is 21% swine manure to 69% 
groundwater. The feeding and wasting flow rate is 0.0536l/day with an SRT (mean cell 
residence time) of 28days. Each digester produces about 2.14lbiogas/day of which 60% is 
methane. The Gow Mac gas chromatograph is used to measure the methane concentration. 
Other characteristics measured to examine digester performance include; alkalinity, COD, BOD, 
ammonia, total nitrogen (TN) and total Phosphorus (TP). TN and TP are beneficial in evaluating 
available nutrients for fertilizer use. 

According to Nijaguna (2002), a family of 5 in India needs about 850l of biogas per day 
for their cooking needs. Therefore the next step in the project is to scale up step wise to a 700l 
digester. This bigger digester if ran under the same conditions as the lab scale besides the flow 
rate, approximately 1000l/day of biogas should be produced. This system will be monitored to 
ensure optimum gas production at a lower cost.  
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Today’s world encounters a growing issue with greenhouse gases, the most significant of which 
is carbon dioxide. The long term goal of this research is to reduce carbon dioxide emissions by 
conversion to carbon monoxide, which can be used in fuel production. Perovskite-oxide 
structures, which follow the molecular form ABO3, are well studied for their high oxygen mobility 
and ability to be tailored for a specific purpose. The effect of partial ion substitution changes the 
properties of the metal oxide. (La1-XMX)CoO3 (M= Sr, Ba) Perovskite powders were synthesized 
by sol-gel synthesis and analyzed by X-Ray Diffraction and Temperature Programmed 
Experiments (Oxidation and Reduction) for their capabilities in the reduction of carbon dioxide. 
From these experiments, temperatures for the reduction and subsequent oxidation were picked 
in order to maximize carbon monoxide production during an isothermal conversion. The effect of 
partial ion substitution on the A-site is compared against LaCoO3 oxide. Results showed 
Strontium ion substitution was more effective in isothermal carbon dioxide conversion than 
Barium ion substitution.  
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Swine production represents approximately 40% of the world’s meat production, and its wastes 
contain high concentrations of organic carbon, nitrogen (N), and phosphorus (P). Worldwide, 
anaerobic lagoons and agricultural application of manure are common methods of swine waste 
management.  However, these technologies insufficiently address greenhouse gas emissions, 
odors, and high N and P concentrations that can lead to eutrophication of receiving waters. 
 
The long-term goals of this research are to address global P shortages, meet P discharge 
guidelines, and produce revenue through recovery of struvite (MgNH4PO4) from anaerobically 
digested swine waste.   Anaerobic digestion is an increasingly popular technology for generating 
energy at wastewater treatment plants and farms in both developed and developing nations.  Its 
propagation and ability to solubilize organic P make adding a struvite recovery process ideal.  
Recovered struvite can be applied as slow-release fertilizer for plant growth or sold to provide 
additional revenue while meeting global P shortages.   
 
Three specific research questions about struvite precipitation are addressed, including what is 
the (1) Mg:PO4 ratio required, (2) effect of organic matter, and (3) effect of storage time and 
conditions on struvite precipitation from anaerobically digested swine wastewater?  A Mg:PO4 
ratio of 1.3 precipitated 81% of P under magnesium limitations and low alkalinity; however, 
calcium phosphate minerals dominated.  Under P limited conditions, a chemical equilibrium 
model (Visual MINTEQ) predicted a mixture of struvite, hydroxyapatite (Ca5(PO4)3(OH)), and 
dolomite (CaMg(CO3)2) would be precipitated in high alkalinity wastewaters.  Synthetic 
wastewater experiments under these conditions without organic matter followed these 
predictions, precipitating 85% of P.  Meanwhile, real swine wastewater experiments under 
similar conditions preferentially precipitate calcium phosphate minerals with greater than 90% P 
removal.  Organic acids were suspected to prevent struvite formation.  Stored anaerobically 
digested swine wastewater under indoor or outdoor conditions, with and without a cover, also 
suggests calcium phosphates form naturally over time.  Although struvite recovery was possible, 
the conditions for struvite precipitation must be controlled carefully.  
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Network protocols can be designed to enable a reduction in energy use of data servers. We 
architect a new HTTP timed redirection response for a GET request to be redirected to another 
server with a given delay. This redirection response can be used in a hybrid web server to 
coalesce GET requests and allow a server to periodically sleep. In such a hybrid web server, a 
small low-power ARM-based Assistant receives all incoming HTTP requests and redirects them 
to a Pentium class Master server with a delay calculated to allow the Master to sleep in 
alternating intervals. There is a growing class of applications that are delay tolerant at short time 
scales for file downloads. Experimental evaluation of timed redirection shows significant savings 
for the Master server with added delay for some requests which may be acceptable for certain 
applications.  
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Here at USF, a power management program named Verdiem is being used to put computers on 
campus to sleep when idle for a specified amount of time. The program allows the administrator 
to enforce policies that dictate when a pc is powered down. There are many factors to consider 
such as the pc model and user awareness. The program also monitored the use of the 
computers on campus for two weeks. The data was collected and then formatted to usable 
vector files. With the use of simulation and data mining, stronger policies can be enforced to 
maximize energy savings at an acceptable level of user annoyance.  
 
Verdiem also has the ability to group devices manually or under certain criteria. The feature can 
be utilized to group pcs by similar use patterns or by their building location. Data analysis can 
be used to find use patterns or shutdown pcs not in use during holidays or weekends. Further 
investigation of the data could lead to other methods to maximize energy savings.   
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Over the last twenty years or more, Uganda has been a country that has widely benefitted from 
strides in water and sanitation which were initiated by the World Health Organization’s 
Millennium Development Goals.  However, as the nation grapples with an increasing population, 
insufficient skills for local operation and maintenance of water technologies, and rising costs for 
improved sources, an independent, compartmentalized look at each issue is not a reasonable 
path to sustainable solutions. It is important to take a synergistic look at those aforementioned 
factors.  
 
The goal of this research is to understand the interrelationships between socioeconomic factors, 
technology features, and household water supply choices.  Furthermore, the study will inspect 
the ways in which people’s choices for water supply technologies have an impact on the 
environment.  
 
In Uganda, the majority of the population uses a point source water supply (e.g. deep borehole, 
shallow well, protected springs, and rainwater harvesting tanks).  However, these technologies 
vary with region and between urban and rural populations. For this case study, two villages in 
Wakiso District (central region) on the border of Lake Victoria were selected—Nalugala and 
Kitala.   
 
This research includes:  (1) development and implementation of a country-specific survey tool of 
200 households to gain qualitative and quantitative accounts of socioeconomic factors (e.g., 
education, gender of head of household, number of household members, etc), technology 
features’ (cost, convenience, quality, and quantity of water) and community members’ water 
supply choices; (2) statistical analysis to investigate any relevant correlation between 
socioeconomic factors, technology features and technology choice; (3)  life cycle assessment of 
each water technology used in the surveyed communities to highlight their associated 
environmental impact.   
 
Preliminary survey findings suggest that there might be some correspondence between 
affluence and household water supply choices based on inspection of affluence indicators like 
type of toilet used by a household or whether or not a household shares a toilet facility.  
 
Future plans for this study are to identify significant qualitative themes which might assert some 
“community” perceptions, complete life cycle assessment  of each technology, and investigate 
the relationships (if any) between socioeconomics, water supply technologies, household 
choice, and environment impact through statistical analysis.  
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The electric propulsion lab at Marshall Space Flight Center has an ongoing project involving the 
development and testing of components and systems associated with pulsed inductive thrusters 
(PIT). A PIT is comprised primarily of an induction coil through which a large pulsed current is 
passed, inducing an electric and magnetic field to ionize and accelerate a gaseous propellant. 
Gas is injected into a PIT through a nozzle, with the propellant diffusing to the walls of the 
thruster containing the induction coil where the electromagnetic interaction can occur. This 
pulse is generated from a bank of capacitors that provide current on the order of 10 kA over a 
period of 10µs or less. The time changing current pulse generates a radial magnetic field that, in 
turn, induces an azimuthal electric field that ionizes the gas and drives plasma current in the 
same azimuthal direction. The plasma current is produced in the direction opposing the original 
direction of the current in the coil, and the two mutually repel each other to provide thrust. One 
aspect of the work involved testing conical-shaped PITs where the coil cone angle was varied to 
provide different levels of propellant containment. This necessitated the design and fabrication 
of a structure in which these thrusters would be encased, which was made modular to allow for 
a quick turnaround time when testing different cone angles.  
 
Additional work is being performed on using solid-state switching elements like diodes and 
thyristors in these thrusters. These elements must be compressed to function properly, so a 
structure to test the force per bolt needed to compress a diode/thyristor stack to a uniform 
9000lbs was designed and fabricated. In addition, circuitry was designed and fabricated to 
permit repeated capacitor charging that will facilitate rep rate operation of the thruster. The 
diode/thyristor stack and charging circuitry will be used in a new thruster, the form of which was 
fabricated using a small, programmable CNC machine. This thruster employs a compact design 
which necessitated the design and fabrication of a structure capable of meeting performance 
criteria while limiting the mass.  
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Anaerobic Digestion (AD) is a simple yet effective way of treating organic waste streams while 
simultaneously producing energy (via methane).  Although it is most commonly operated 

between 30-40 C, anaerobic digestion at elevated temperatures (50-60 C) offers several 

advantages, among them, more methane production.  However the process is commonly 
hindered by the presence of ammonia, rendering it risky and unstable.  It has been reported that 
the presence of sodium alleviates the effects of ammonia inhibition, an example of a 
phenomenon termed “antagonism”, which is the relief of an inhibitory effect from one substance 
due to the presence of another.  The objective of my research project is to quantify sodium 
antagonism on ammonia inhibition of thermophilic anaerobic digestion with the goal of providing 
valuable information that will help in the digestion’s optimization.  A set of 8 bench-scale 
digesters are being operated under varying conditions with the goal of correlating sodium 
concentration with performance of an ammonia-inhibited digesters.  Digester performance is 
being quantified by gas production and volatile solids reduction.  Sodium and ammonia 
concentrations are also monitored.   
 
During the first 8 weeks of operation, digesters were kept under the same solids retention time 
(SRT), organic loading rate (OLR), and sodium and ammonium concentrations, and were 

allowed to reach a steady-state gas production of 460  46 mL  (g VS)-1.  Thereafter, the 8 

digesters were divided into 4 different operating conditions.  Preliminary results suggest that 
2000 mg N/L of total ammonia has a clear inhibitory effect on the digesters and that 700 mg/L 
may be the optimum sodium concentration for antagonizing that level of inhibition.  The 
digesters will be operated for three more weeks at which point the data will be statistically 
analyzed.  If a successful mitigation of ammonia inhibition is realized, thermophilic anaerobic 
digestion could become a more stable process, thereby allowing the usage of its faster methane 
generation along with its other advantages.  
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Titanium dioxide has been proven to be a promising and cost effective material because of its 
photocatalyst activity ans stability. However, it possesses a wide band gap and so is active 
under UV light irradiation. There’s only a small fraction of solar radiation light in the UV light 
spectrum of the earth’s surface. The visible light is more abundant and a renewable source. A 
semiconductor catalyst of Titania doped silver phosphate will help oxidize organics in 
wastewater. Methyl Orange was used a model pollutant to confirm the photocatalyst 
decomposition.   
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This study examines potential livelihood outcomes from a recently established irrigation project 
in Ta Haen, Cambodia in a sustainable livelihoods framework. The aim of the project is to 
provide water for drinking and irrigation purposes with the goal of enhancing food security by 
producing an extra rice harvest, the staple, per year. Field research conducted in December 
2011 provided qualitative data from questionnaires, key informant interviews, and participant 
and direct observation, in addition to quantitative data from water quality analysis focusing on 
arsenic (a potential risk), pH, EC and temperature. Most of the people in the village did not 
obtain an extra rice harvest in this first year of the project. However, they did plant other crops 
along the Ta Haen riverbank. Average arsenic concentration was 32 ppb, above WHO guideline 
value (10 ppb). However, dose response data is uncertain at levels below 50 ppb, tipping the 
scale towards using river water. Preliminary results suggest that project sustainability and 
positive livelihood outcomes depend upon improving overall agricultural and water management 
practices by addressing quality issues, rationing water, and removing invasive water hyacinths 
that affect water quantity.   
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This paper presents the introduction plan of the renewable energy in innovation city. The 
introduction plan to make the condition of innovation city best should consider the economical 
efficiency, the quality of life and the sustainable development. The design of balanced city is 
demanded to build environment friendly and sustainable city. Energy efficient buildings should 
be designed to deal with the energy efficiency and environment problem. Therefore, in this 
paper, we analyze the energy efficiency and provide the method to introduce the renewable 
energy system, in various buildings. As a result, the renewable energy plans of each innovation 
city are suggested and analyzed.  
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The world is becoming more urbanized with most of the world’s future population growth 
projected to occur in cities.  Anthropogenic land use contributes to increased impervious areas 
and alterations of flow regimes.  At the same time, issues of land use impact the release of 
particular water quality constituents into the surrounding surface and groundwater.  For 
example, use of nitrogen and phosphorous fertilizers on agricultural and residential lands along 
with changes in local hydrology may transport these added nutrients to nearby water, thus 
changing the receiving water quality.  If this water body is also a source of drinking water (as is 
the case in Tampa), the treatment plant may have to expend more energy, materials, and 
chemicals in treating the impacted water to an acceptable standard.  Accordingly, this research 
will determine the carbon footprint and embodied energy associated with changes occurring at 
the water treatment plant that uses surface water as a source, in cases where that surface 
water’s quality is impacted by changes in local land use.  
 
The study site is the Hillsborough River watershed and the downstream reservoir that serves as 
the water source for the David L. Tippin water treatment facility, which serves the city of Tampa.   
Water quality data in the reservoir, land use changes in the watershed, and energy and 
chemical use at the treatment plant have been collected for the past decade.  The data is being 
analyzed using a variety of statistical methods.  First, a Pearson’s correlation analysis was 
carried out to highlight the significant relationships between water quality and water treatment 
parameters over the period of 2000-2010.  Second, a linear regression was used to quantify the 
effect of water quality on the amount of water treatment chemical usage using water treatment 
concentrations as the input variables and the chemical dosage as the output variable.  Results 
highlight that two water treatment chemicals (used to aid in removal of turbidity via 
coagulation/flocculation), ferric sulfate (FeSO4) and sulfuric acid (H2SO4), are significantly 
correlated to several water quality parameters.  Linear regression equations, with R2 values over 
0.80, show that amounts of water quality constituents such as color, conductance, and turbidity, 
in addition to concentrations of total organic carbon (TOC) have a relatively significant influence 
on the FeSO4 dosage at the drinking water treatment plant.  Meanwhile, concentrations of 
alkalinity, hardness, and iron as well as measurements of conductance and temperature 
determine the dosage for H2SO4.  Current research is quantifying the associated carbon 
footprint and embodied energy  from these added requirements at the drinking water treatment 
plant that are influenced by the variations in the reservoir’s water quality, which are associated 
with changes in land use.  
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Interaction between the wind-driven shear current and surface gravity waves in the ocean and in 
lakes can give rise to Langmuir circulation (LC), parallel counter rotating vortices roughly 
aligned in the direction of the wind. In shallow coastal shelves, LC can engulf the water column 
acting as a secondary flow structure to the primary wind driven shear flow. Large-eddy 
simulation (LES) has revealed that the homogenizing action of full-depth LC induces a 
disruption of the classical bottom log layer in terms of mean velocity and turbulent kinetic energy 
(TKE) transport. We investigate the performance of the k-ε turbulence model in capturing the 
log-layer disruption caused by LC. In the constant coefficient k-ε model, the eddy (turbulent) 

viscosity is taken as  where k is TKE, ε is TKE dissipation rate and model coefficient C is 

often set to 0.09. A priori analysis of the k-ε model based on LES-resolved turbulent fields 
suggests that C is a depth-dependent function in flows with full-depth LC. Consistent with this 

previous result, it will be shown that RANSS (Reynolds-averaged Navier-Stokes simulation) with 
the k-ε model and traditional constant coefficient (C = 0.09) is not able to capture the log-layer 

disruption caused by full-depth LC. This result motivates further research towards developing 
new turbulence models able to capture the effects of full-depth LC.  
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The recent surge of interest in reducing the cost of concentrating solar thermal power plants 
(CSP) has prompted considerable research efforts toward thermal energy storage systems as 
well as technologies that allow for higher operating temperatures. Central receiver technology is 
deemed advantageous over other CSP types because it can operate at high temperatures 
(>600°C) due to the favorable properties of the heat transfer fluids used in these facilities.  
 
A packed bed sensible heat storage system is currently under investigation for use in central 
receiver plants when air is used as the heat transfer fluid. The pressure drop across the bed is 
an important factor that determines the pumping power requirements of the system. In addition, 
if the pumping power is too high it reduces the overall benefit of the storage system.  
 
In this study, the pressure drop across a bed of iron ore storage material is measured for 
various bed heights and Reynolds numbers. The pressure drop for 1inch and 2inch particles is 
compared. Particle size, porosity, sphericity and other parameters were also measured and 
used in pressure drop correlations so that the performance of the system can be modeled.   
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In this poster a novel biological process for separation and recovery of valuable metals such as 
Li, Co, Mn and Ni from spent lithium-ion batteries is presented. Historically, the main methods 
by which engineers recovered valuable metals from solid wastes were pyrometallurgical and 
hydrometallurgical methods. Recycling by pyrometallurgical processes contaminates the 
environment due to the emission of toxic gases, and hydrometallurgical processes require 
rather extreme conditions of temperature, pressure, and chemical environment. Therefore, 
these traditional methods are time-, energy-, and cost-intensive, and they can contaminate the 
environment. 
 
Bio-hydrometallurgical processes have been gradually replacing the hydrometallurgical and 
pyrometallurgical processes due to their higher efficiency, lower costs, and fewer industrial 
requirements. This process is carried out using three different adapted fungi (Aspergillus niger, 
Penicillium simplicissimum and Penicillium notatum) to produce organic acids which include 
citric, oxalic, and gluconic acids during bioleaching. In my research, I will test the hypothesis 
that the mentioned organic acids can leach and recover lithium and cobalt up to 85% under 
realistic operating conditions. 
 
The most important factor that affects the bioleaching process is pulp density. This parameter 
strongly affects organic acid production, pH, fungal growth, and metal recovery during 
bioleaching process from spent batteries. In my experiments, biomass dry weight and pH of the 
solution will be monitored during the bioleaching process and the organic acids secreted by 
different fungi and amount of different metallic ions in the final solution will be analyzed to 
investigate the effect of different pulp densities. It is expected that using 3% pulp density the 
mentioned fungi will produce the highest concentration of various organic acids, and as a result, 
the highest lithium and cobalt recovery will be achieved. Furthermore, I hypothesize that at this 
pulp density the highest amount of biomass dry weight is obtainable. Using HPLC analysis, I will 
test the hypothesis that after 20 days incubation, all three gluconic, citric, and oxalic acid will be 
produced and pH of the leaching solution will be reduced to approximately 3.     
 
Cost saving may be realized from bioleaching due to lower capital and energy cost compared to 
pyrometallurgical and hydrometallurgical methods. It has been estimated that this process 
would lead to savings of approximately 20-40% overall costs at industrial scale.  
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The mucilage extracts are being obtained from Opuntia ficus-indica (OFI); the nopal cactus 
plant. These cactus extract has been applied to contaminated water samples with i.e. 
suspended particles, dissolved organic compounds, metals, and microorganisms and few 
observations and results have come out after experiments pollutant removal properties whereas 
studies are underway. 
 
OFI extracts is systematically introduced in the water samples to be later mixed with the 
contaminants, showing a separation settling phase or flocculating response. The extracts are 
fixed into shapes i.e. beads or beans by sodium alginate as substrate. The recent experiments 
are to be reported as the extract has been exposed to turbid water samples up to 4.0 NTU. 
 
OFI may evolve as an organic technology that is economically and environmental friendly. OFI 
grows at large in dried soil or drought conditions, is inexpensively harvested and no energy is 
necessary to offset the flocculation mechanism. The byproducts are biocompatible so non-toxic 
discharges are generated, in addition, the active chemical constituents long last at shelving 
time. 
  
For first time the extracts are studied under encapsulation conditions and the properties of these 
recent fabricated presentation formats of OFI extracts.  The OFI removal method development 
aims the complete removal of organics, being in fact the mainstream challenge of this research.  
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A supercritical organic Rankine cycle (SORC) with ground cooling was studied for power 
generation from low temperature heat sources. For the present study, a number of pure fluids 
(R32, R125, R143a, R134a, R218 and R170) and some of their mixtures were 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 was varied 
between 1250C – 2000C, to study its effect on the efficiency of the cycle. The optimum pressure 
ratios for each working fluid were found at different temperatures. The thermal efficiencies have 
been obtained at different heat source temperatures, while ensuring that the vapor fraction at 
the turbine outlet did not fall below 0.95. It was found that the thermal efficiencies as high as 
22% could 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% were obtained. Exergy analysis was done for the fluids giving the best thermal efficiencies. 
Since under-ground temperature is much lower than the ambient air temperature, ground 
cooling was studied to obtain the low condensation temperatures used in the analysis of 
working fluids. Effects of different flow velocities were found and air and water as cooling fluid 
were compared.  
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Traditional food production processes are proving to be insufficient for exponential human 
population growth, damaging our ecosystems and feeding into social marginalization.  The 
Rainwater Capture Greenhouse food production system addresses environmental and 
socioeconomic issues associated with modern agricultural production and provides evidence for 
the implementation of small community focused projects for food production as a sustainable 
path to creating healthier humans and restoring ecosystems.   
 
The Rainwater Capture Greenhouse was designed and constructed as a sustainable 
entrepreneurial invention supporting rainwater collection to irrigate an urban greenhouse for 
food production (Hunter, 2010).   We constructed the Rainwater Capture Greenhouse with 
polycarbonate panels secured to a hollow pipe-frame that holds the rainwater collected from the 
roof gutters in the pipe-frame structure itself.   A recent enhancement includes connecting the 
pipe-frame to hydroponic and aquaponic systems designed within the interior of the structure.  
The hydroponic system discharges water flows into fish tanks situated beneath it.  As the water 
flows through the tanks, nutrient waste from the fish is collected and pumped into the roof-
gutter-pipe-frame section to replenish water flows into the hydroponic system.  Thus, a natural 
recirculating ecological system is created where the plants clean the water for the fish.  
Additional rainfall supplements the system, while overflows can be stored for use during the dry 
season or provide for groundwater recharge.   

 
The Rainwater Capture Greenhouse displays how sustainable agriculture mitigates 
environmental degradation and arises out of a shift in the factors of production; this shift 
intensifies the use of certain resources like new technologies and agroecological knowledge.  
Further, it uses other resources more efficiently and curbs the use of resources that are non-
renewable or those that cause environmental stress such as the exorbitant energy used in a 
system where food is not produced sustainably or locally (Pretty, 2008).   We will evaluate the 
environmental impacts of this system through the Life Cycle Assessment of all the components 
and input and output gains in comparison to other existing agriculture systems.   Our goal is to 
build and test a system that reduces environmental impacts which results from the complete 
systems as diagramed for aquaculture. 

 
Hunter, T. (2010). Rainwater Capture Greenhouse. USF Available Technologies, Division of Patents & 
Licensing Retrieved September, 19 2012, from 
http://www.research.usf.edu/dpl/content/data/PDF/09B095.pdf  
Pretty, J. (2008). Agricultural sustainability: Concepts, principles and evidence. Philosophical 
Transactions of the Royal Society B: Biological Sciences, 363(1491), 447.  
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According to the World Health Organization and UNICEF’s Joint Monitoring Programme, 884 
million people do not have access to improved sources of drinking water.  Household water 
treatment technologies, termed point-of-use (POU) technologies, have been developed in an 
effort to solve this problem and improve peoples’ access to clean and safe drinking water.   This 
laboratory assessment evaluates the effectiveness of two POU treatment technologies that 
utilize physical filtration methods.  Laboratory results are being compared to long-term field 
results (> 1 year) obtained from individual homes in La Tinajita, Domincan Republic.  The two 
systems, Potters for Peace and Filter Pure ceramic filters, treat water through filtration and 
provide further disinfection through the use of impregnated or coated silver.   
 
In the laboratory, first hour flow rates, turbidity removal, coliform removal, and E. coli removal 
have been measured as we work towards obtaining sufficient data that is equivalent to 5 months 
of water usage for a typical Dominican Republic community.  Homes in La Tinajita use 

approximately 80 L (per household) of filtered drinking water in 1 month.  This volume is based 

on regular surveys conducted in the community in 2011 and is supported by field experience 
through our Peace Corps Master’s International graduate program. In this research we compare 
the performance of both filters against one another, and also against performance data provided 
by the manufacturers or results provided in the literature.  Laboratory results are also compared 
against similar field data collected in La Tinajita.  In this poster results compare the hydraulic 
performance and first hour flow rates of the filters with respect to time observed in the 
laboratory.  
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Results are presented from large-eddy simulations of unstably stratified open channel flow 
driven by a pressure gradient with zero surface shear stress and a no-slip bottom, 
representative of a tidal boundary layer flow. Unstable stratification is imposed by a constant 
cooling flux at the surface and an adiabatic bottom wall. Under neutrally stratified conditions, the 
flow is characterized by weak full-depth streamwise cells similar to, but less coherent than, 
Couette cells in plane Couette flow. Surface cooling leads to full-depth convection cells 
characterized by greater coherency than Couette cells. The structure of the turbulence and 
turbulence statistics are analyzed with respect to the Rayleigh number (Ra) representative of 
the surface buoyancy relative to shear. Increased surface cooling and thus increased Ra leads 
to full-depth convection cells of greater spanwise size than Couette cells. Impact of the 
convection cells on turbulence statistics such as mean velocity, root mean square of velocity, 
and budgets of resolved turbulent kinetic energy and Reynolds shear stress will be investigated 
as a function of Rayleigh number.   
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Power grid vulnerability is a major concern for our society. Defender-Attacker-Defender (DAD) 
Models are widely used in power grid contingency analysis and  security studies. Efficient 
algorithms are  highly demanded to solve real size instances Line switching, which is one of the 
most effective operations to mitigate outages or attacks, is introduced to alleviate transmission 
violation and reducing operating cost We model transmission line switching operations using 
binary decision variables in the third level, i.e. the Optimal Power Flow model (OPF), to obtain 
an novel DAD model. This formulation enables that the power grid operators can switch off 
transmission lines to mitigate the damage once an outage/attack happens on the power grid We 
develop and implement the nested column and constraint generation (NCCG) algorithm to solve 
the problem to the global optimality Numerical results are computed and provided based on 
IEEE 24 bus reliability test system.  
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Providing quality water is an energy intensive process. The amount of energy used and the 
greenhouse gas (GHG) emissions largely depend on the water source, quality of water, the 
treatment process employed and the local electricity mix. Groundwater is the primary source for 
potable water supply at city of Clearwater. Since the water from shallow wells is depleted and 
salinity of water extracted from deep wells (called brackish water) is high, alternative water 
treatment processes such as reverse osmosis (RO) for brackish water treatment and water 
sources such as reclaimed water for non-potable purposes are considered. 
 
The goal of this study is to use life cycle assessment (LCA) method to evaluate the life cycle 
energy and GHG emissions of the whole integrated water management system at City of 
Clearwater. In this study, the energy intensity of new treatment process, RO, employed for 
brackish water treatment was compared to the conventional groundwater treatment, and the 
benefits of resource recovery in terms of the amount of energy recovered and the GHG 
emissions avoided were determined. Life cycle inventory data was collected from each plant 
including the types and amounts of chemicals used as well as the electricity consumed at the 
plant and Simapro 7.2 software was used as analytical software. The results show that the main 
contributor to life cycle energy and GHG emission is electricity consumption at the plant 
followed by chemical consumption. The results for water treatment plants show that the life 
cycle energy and GHG emissions of the RO plant are not much higher than those of two other 
groundwater treatment plants. It was also observed that noticeable amount of energy can be 
recovered and considerable amount of GHG emission can be avoided through water 
reclamation, energy generation via CHP (Combined heat and power) system and land 
application of the sludge. Future studies will focus on the evaluation of disinfection methods 
beyond chlorination from energy, cost and environmental impacts perspectives.   
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Accurate and practical models are in demand for optimization of ozone contactor designs. We 
report on results from Reynolds-averaged Navier-Stokes simulation (RANSS) of the flow and 
passive non-reactive tracer transport inside a multi-chambered, laboratory-scale ozone 
contactor using a structured, collocated, finite volume discretization. Simulations are posed 
following the laboratory experiments of Kim et al. (2010). Results are presented in terms of 
velocity distributions, tracer concentration distributions and tracer residence times. The flow is 
characterized by short-circuiting and dead zone regions that reduce the disinfection efficiency of 
the contactor. RANSS-predicted cumulative residence time distribution (RTD) of the tracer 
(released at the inflow as a pulse) is shown to be in excellent agreement with the experimental 
data of Kim et al. (2010) despite the under-resolution of the RANSS methodology compared 
with better resolved methodologies such as large-eddy simulation (LES). We also compare the 
baffling performance and hydraulic energy loss of three ozone contactor configurations by 
RANSS simulation. A trade-off between baffling performance and hydraulic energy loss is 
identified for the first time (shown in the following figure), as previous works have focused on 
baffling performance only. 
 
Reference: Kim D, Elovitz M, Roberts P JW, Kim JH (2010) Using 3D LIF to investigate and 
improve performance of a multi-chamber ozone contactor. J AWWA 102(10): 61-70. 
 

 
Figure: Relationship between relative hydraulic energy loss and baffling factor of the studied 

multi-Chambered ozone contactor  
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Rapidly growing population and associated socio-economic development are placing increasing 
stress on water resources and posing challenges for the water resources management. This 
paper presents a system dynamics model developed for municipal water management by 
incorporating water quantity, quality, as well as the associated energy consumption for 
supplying water. The model was simulated under different water demand and supply scenarios 
in Hillsborough County. The results show that the incorporation of water quality in addition to 
quantity will have an impact on the composition of freshwater withdrawals. The percentage of 
surface water withdrawals will decrease by 24% while the groundwater withdrawals will 
increase. This will increase the surface water storage and improve its quality without significant 
adverse effect to groundwater. The results also show that water demand options are more 
effective than supply options to reduce the freshwater withdrawals; however, there are 
thresholds for demand options. Supply options will be more effective when the water 
conservation has reached the thresholds. The investment for reclaimed water is too low at the 
present time to make it an effective management option and realize its potential benefits. 
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Silica nanowires have great potential for usage in the development of highly sensitive in-vivo 
biosensors used for biomarker monitoring. However, careful analysis of nanowire toxicity is 
required prior to placing these sensors within the human body.  This poster describes a real-
time and quantitative analysis of nanowire cytotoxicity using impedance spectroscopy; 
improving upon studies that have utilized traditional endpoint assays.  Silica nanowires were 
grown using the vapor liquid solid (VLS) method, mixed with Dulbecco’s Modified Eagle Medium 
(DMEM) and exposed to Hs578T epithelial breast cancer cells at concentrations of 0 μg/ml, 1 
μg/ml, 50 μg/ml and 100 μg/ml.  Real-time cellular responses to silica nanowires confirm that 
while not cytotoxic, silica nanowires at high concentrations (≥50μg/ml) are toxic to cells, and 
also suggest that cell death is due to mechanical disturbances of high numbers of nanowires. 
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The development of a reliable continuous glucose monitoring technology, which would lessen 
the complications associated with diabetes through optimal glycemic control, is a key to 
improving the quality of the lives of patients living with this disease. In recent years, 
considerable progress has been made in developing implantable biosensors that can continually 
monitor glucose levels but, thus far, these sensors only remain functional for up to 10-30 days 
after their implantation in the body. Contributing factors for this loss of functionality include the 
degradation and fouling of the sensor, and the changes in the tissue surrounding the sensor 
such as fibrosis and inflammation. We believe that this problem can be addressed using 
alternative technologies with more bio-compatible materials. Silicon carbide (SiC) is one of the 
few semiconducting materials that combine biocompatibility and great sensing potentiality. SiC’s 
chemical inertness, superior tribological properties, and well known bio- and hemocompatibility, 
make it a very promising candidate for in-vitro and in-vivo biosensors. Thus sensors fabricated 
using SiC should remain functional in the body for years.  
 
We have fabricated SiC based implantable antennas and measured the performance of a Au 
patch antenna to changes in the local tissue environment observing shifts due to permittivity 
changes, as expected. Antenna response to blood with varying glucose levels are also 
investigated and also improved all-SiC antennas incorporating more poly-SiC dopants to 
increase the radiation efficiency. 
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Morphological variability of the glenohumeral (GH) joint is a major challenge in reverse shoulder 
arthroplasty (RSA), which can result in clinical complications due to modified shoulder 
biomechanics. To our knowledge, the existing anatomical relationships of the GH joint in 
patients with debilitating cuff disease undergoing RSA have yet to be quantitatively described. 
The goal of the current study was to quantify the GH relationships in patients with rotator cuff 
arthropathy and minimal bony deformity undergoing RSA.   
 
95 patients with minimal glenoid bone loss who underwent RSA were selected. 3D 
reconstructions of the scapula and humerus were imported into CAD software. A glenoid-based 
coordinate system was assigned and the humerus was re-positioned to restore humeral center 
of rotation (COR) in-line with the glenoid center in the coronal/axial/sagittal planes. The amount 
of correction needed to orient the shoulder from the pathologic condition to the anatomically 
neutral position was measured in each plane.  Measurements in the anatomically neutral 
position were subsequently made and included: distance from glenoid to coronal/axial COR and 
greater tuberosity (GT); humeral head thickness and radius of curvature; acromion process to 
GT distance; glenoid height and width; and angles of humeral neck shaft and articular arc. 
The amount of correction necessary to restore the humeral COR with the glenoid center in the 
AP, IS, and ML planes was 10.85 ± 5.74 mm, 18.56 ± 6.22 mm, and 9.46 ± 7.75 mm, 
respectively, illustrating the superior migration of the humeral head in patients with advanced 
cuff disease. The anatomical measurements were as follows - Glenoid to humeral COR 
distance in coronal and axial planes: 28.45 ± 2.50 mm and 26.27 ± 2.24 mm; Lateral distance to 
GT: 53.61 ± 4.66 mm;  Neck shaft and articular arc angle: 43.33 ± 5.32° and 151.43 ± 7.34°; 
Glenoid height and width: 36.58 ± 3.84 mm and 25.20 ± 4.64 mm; Humeral head thickness and 
radius of curvature: 18.18 ± 1.91 mm and 25.06±4.87 mm; Lateral distance from acromial 
process to GT: 26.20 ± 6.28 mm. 
 
Patients who undergo RSA with minimal bony deformity have subluxation of the GH joint in all 
three planes. Once corrected, the morphology is consistent with previous anatomic studies of 
the non-pathologic GH joint. Quantitative understanding of the existing GH relationships and the 
variation in morphology in this patient demographic affords insight into the anatomic progression 
of chronic shoulder instability and loss of function.  This data will be invaluable in the design of 
future RSA prostheses that may serve to better re-approximate the normal anatomy while 
optimizing post-operative shoulder function.   



Materials Science, MEMS/NEMS, Nanotechnology, Biomedical, and Health  

44 
 

Experimental Testing of Microscale Self-assembly Process Model 
 

Jose Carballo, Nathan Crane 

 
Micro-Nanoscale Integration Laboratory 
Department of Mechanical Engineering  

University of South Florida, Tampa, FL 33620 

 
jcarball@mail.usf.edu  

  
Keywords: Self Assembly, Micro-Integration, Capillary Forces, Stochastic Processes, 
Performance Model 
 
Introduction 
Integration of micro-devices currently faces considerable challenges, such as limited mass 
production throughput, and lack of capabilities to handle complex geometries. Our work is 
focused on developing SA as feasible alternative for industrial micro-component integration. 
Careful design of a capillary SA system involves ensuring that the combination of parameters 
allows for achieving a desired “assembled” state. Prior works have been too specific for a 
certain task. A more general set of guidelines for SA system design is currently required.  
 
Methods 
A special experimental SA system was created with the capability of evaluating the effects of 
each parameter on SA performance. Results are expected to yield helpful relations between 
parameters and assembly performance. Such relations would then complete our part-site 
interaction model. As a final objective, a scaling model would work as a SA system design tool, 
capable of selecting optimum combination of parameters for an arbitrary micro-assembly 
application. 
The parameters involved in this interaction are: 1) kinetic energy and 2) incidence angle that an 
assembly part arrives at the site with; 3) the energy providing bond between surfaces of part 
and site, and 4) the probability with which a part is appropriately oriented with respect to the 
assembly site. During tests, digital imaging allowed for counting the number of parts assembled 
(nassembled) with both correct and incorrect orientation and alignment. The ratio of assembled 
parts vs. number of parts dropped (nasssemblies/ndropped) was compared to our model predictions. 
 
Results 
An clear trend was observed in nasssemblies/ndropped, while the inclination angle was increased. 
While such results did not follow our expected model, these measurements can be explained by 
a subsequent set of observations taken through a digital camera. Such observation revealed 
interesting aspects of these part-site interactions.  
 
Discussion 
By knowing the effect that inclination angle has over self assembly performance, a SA system 
designer can identify an optimum geometrical configuration. The next immediate objective is to 
evaluate the effect that part kinetic energy has on assembly performance.  
Creating a scaling model can useful for researchers to design optimum SA systems that 
compliment their specific research application. But more importantly, this proposed tool can also 
increase the feasibility of SA for industrial applications. 
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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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Manipulation of micro-particles, such as mammalian cells, therapeutic carriers, or 
microorganisms, has many important applications in the study of life sciences and in 
biomedicine. This paper investigates the use of acoustic radiation forces, generated by a simple 
Chladni plate type device, to spatially and temporally position micro-beads ranging from 10µm 
to 100µm. When the device is activated, the mechanical wave driver creates a standing acoustic 
wave which generates a series of nodal and anti-nodal locations on the plate. The pattern of the 
nodal and anti-nodal locations varies in complexity depending on the frequency of the wave 
applied.  

 

 
 

Figure 1. Device driven at 5000Hz. (a) Simulation of plate at 4991.1Hz showing nodal locations in dark blue and 

anti-nodal locations in red. (b) Experimental plate with high static forces. (c) Experimental plate after dryer sheet 

application. 

 
Pattern fidelity will be analyzed by bright field microscopy and compared to computer 
simulations as seen in Figure 1. Ultimately, this type of precise acoustic manipulation will be 
beneficial to regenerative medicine applications. The ability to culture cells in specific patterns 
will lead to spatially-organized co cultures for engineered tissues and in vitro organ models. This 
material is based upon work supported by the National Science Foundation under Grand No. 
1144244.  
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This work presents characterization of solids and liquids with spatial resolution of 10 m by 
using a homemade evanescent microwave microscope. The fine scale of the measurements is 
achieved through the use of a resonant microwave probe terminated in a tungsten tip with 

radius of 25 m. The operating frequency of the microscope is 5.72 GHz and it can be operated 
in contact and non-contact mode. The characterization of materials consisted in the 

measurement of the changes in the resonant frequency Fr and quality factor Q of the probe 
due to the proximity of the materials under test (MUT). The resonant properties were measured 
as a function of the tip-sample separation. For solids characterization of, insulating bulk 

materials were used (3.9 < ’r > 25). Measurements and simulations showed that Fr and Q 
increase as the permittivity increases and the tip-sample distance decreases. The maximum 

shift in the resonant properties was Fr =1.9 MHz and Q = 525 for SrTiO3 (’r = 25). For liquids 
characterization, low-loss liquids and lossy liquids were employed. When the probe is operated 
under in-situ conditions, improvement of the probe sensitivity to variations in the permittivity of 
the liquid was observed. Measurements of the quality factor of the resonator reveal that the 

probe is able to resolve variations around 0.04 in ’ r for low loss liquids. The spatial resolution of 
the probe was experimentally verified by scanning a MMIC detector covered with a 30 µm thick 
layer of mineral oil, at a standoff distance of 10 µm. Scanning results confirm that the presence 
of the mineral oil layer on top of the circuit improves the sensitivity of the probe without 
degrading the spatial resolution. Simulated data using a lumped-element model of the probe 
and sample support the measured results.  
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Much of the benefits of the Information Age have resulted from the miniaturization of electronics. 
Small, speedy computer chips are not just powering our smart phones and tablets, but are 
helping less glamorous items like refrigerators and watches be more energy-efficient and user-
friendly. Currently, complementary metal-oxide semiconductor (CMOS) field effect transistors 
are the most widely used components in microprocessors. Unfortunately, CMOS scaling will 
soon reach its fundamental limits because as CMOS devices become smaller, power 
dissipation, heat output, and leakage current increase. If the miniaturization of electronics that 
society depends on is to continue, new forms of data computation and storage will need to be 
realized. Some emerging technologies include carbon nanotube field effect transistors, 
nanowire field effect transistors, single electron junctions, spin field effect transistors, 
nanomagnetic logic, and magnetic quantum cellular automata.  
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In an evolving and challenging environment, healthcare organizations must ensure high levels 
of technical and professional expertise.  A transformational leader will be authentic by leading 
self, leading with strategy, leading people effectively and delivering the results. Transformational 
leadership theory says that transformational leadership consists of four components; 
charismatic role modeling, inspirational motivation, individualized consideration, and intellectual 
stimulation. Thus, we have organized the leadership competencies and behaviors around: 
leading self (charismatic role modeling), leading with strategy (inspirational motivation), leading 
people (individual consideration), and leading for results (intellectual stimulation). Once the 
leadership success profile is defined, it was used in a multi-rater assessment (360o assessment) 
which is submitted to 11 healthcare clinics between 2006 and 2012. The result of these 
assessments provides a feedback from leaders, and their peers, customers, stakeholders, and 
direct reports, totally 3789 people, for leadership competencies concerning the leaders’ 
strengths and opportunities for development. In addition, the results show how well healthcare 
sector leaders perform in these competencies.    
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Electronic circuits are costly and time consuming to manufacture. However, the future of 
printable electronics looks promising with the ability to develop state of the art electronics at a 
reasonable price efficiently. The purpose of this research is to investigate alternative ways to 
produce reliable and inexpensive integrated circuits. Various developmental testing consists of 
using silver nano-particles (also called quantum dots) submerged on a water base solution ink 
to be printed via ink jet printers. The silver print will act as transmission lines between 
components as well as the conductive material for intricate antenna designs. Our current 
research consists of testing materials for accurate design on different CAD software, with a 
short term goal to simulate and construct different types of circuits. While our long term goals 
include the design and construction of a three-dimension printer that will incorporate the 
production of the substrate as well as the printing of an embedded circuit. The printed 
electronics technology is a new and untested territory and there is some research being done 
on the development of sensors and antennas and our goal is to expand the knowledge and to 
test its boundaries. Current design concepts will be focused on a RFID tag which can transmit 
data via printed antenna. The future of printed electronics will be an on demand instant delivery 
of any products that employ electrical components. In the future a printed electronics technology 
will allow the manufacture of electronic devices such as television or personal computer, all from 
a small work station from the home or office.   
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Current nanofiber filtration systems are constructed from materials that are neither 
biodegradable nor biocompatible. Therefore, these systems after years of use cannot be 
recycled and become hazardous to the environment. Due to this, there have been explorations 
into biocompatible and biodegradable nanofiltration systems using aloe vera, okra and cactus. 
There is an estimated 884 million in the world that do not have access to clean drinking water. 
In countries such as Vietnam, Sudan, Thailand and Haiti, the only sources of water have traces 
of E coli, insecticides and heavy metals. By using biocompatible materials for water purification 
and filtration, the safety of both the environment and mankind will be ensured. It is clear that a 
filtration system that is user friendly, cost-effective and environmentally sound is needed.  In this 
project, the composition and ability of the cactus, Opuntia ficus indica, has been investigated 
and it has been the primary source of mucilage that is being used. The mucilage found in this 
plant has been found to interact with heavy metals, cations and biological substances such as 
K(potassium), Mg (magnesium), Fe(iron) and Na(sodium). 
 
The propositions of this project is to synthesize an environmentally accepted and cost-effective 
nanofiber material, introduce this material as a competent resource for water filtration and make 
certain that it will be sustainable and affordable around the world. In order for this project to 
indeed be successful, there are several steps that need to be performed. After extracting the 
mucilage, the nanofiber material must be formed. Constructing cactus nanofibers through 
electrospinning is an inexpensive method that allows a nanofiber mesh to form quickly. Another 
aspect that must be considered is the testing of the nanofiber material for ideal water filtration. 
Ultimately, a life cycle assessment on the fabrication of the nanofibers will be constructed and 
reported in this work.  This LCA will help determine the energy consumption and water usage in 
the production of the nanofiber that ultimately impact the environment and the nanofiber 
sustainability.   
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Physical adsorption (solid –liquid interface) is known as a simple and rapid option to immobilize 
biomolecules on various surfaces. Proteins, receptors and antibodies are attached via 
physisorption to different surfaces by various attachment protocols. However, physical 
adsorption has been often labeled in the past with disadvantages like variability, reversibility and 
low surface density of immobilized biomolecules. In contrast, the presented research 
demonstrates that spray deposition with a pneumatic nebulizer can be used to immobilize fully 
functional and stable physisorbed antibody coatings on glass surfaces with high reproducibility. 
 
The experiments were performed using a low flow concentric nebulizer (commonly used on 
mass spectrometry), regular glass slides as a substrate and E. coli O157:H7 antibody as 
prototypical test system. The antibody films were examined for functionality, specificity and shelf 
life. A series of films with varying thickness and deposition conditions was characterized with 
respect to functionality, mechanical stability, surface morphology and antibody density. The 
results demonstrate that the films are comparable to films prepared with the standard covalent 
attachment protocol (avidin-biotin). They show low denaturation or conformational changes, 
minimal loss during the rinsing process suggesting good attachment to the surface, and they 
perform as well with regard to sensitivity, specificity and shelf-life. The morphology studies 
suggest that the non-oriented attachment of the spray deposited antibodies (compared to the 
oriented attachment achieved with the covalent attachment scheme) is compensated by a 
higher antibody density enabled by the non-equilibrium spray deposition process.   
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The research involved supports efforts to monitor the subsurface temperatures of pressure 
ulcers. The system uses a microwave radiometer to measure thermal emissions originating at a 
certain distance within the human body. These thermal emissions are modeled for the human 
body to resolve the actual subsurface temperature. To date, the antenna and radiometer system 
is limited to a bench top assembly. This work will enable the creation of a portable radiometer 
and a contacting antenna able to perform agile subsurface human body temperature 
measurements. 
 
 
 
 

 
Subsurface Temperature Measurements with a MW Radiometer 
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The fluid-substrate interactions in an electrowetting system are a novel research topic which 
applies to a broad spectrum of engineering fields as well as having medical applications.  
Characterizing these interactions therefore helps create longer lasting and better performing 
devices.  Specifically the preanodization of the metallic layer used in our electrowetting setup is 
of great interest.  It has been shown that oxide formation due to the electrolyte’s presence a 
constant electric field interferes with device performance over time.  This project then will report 
these characteristics to determine a more idealized electrowetting system.  
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The goal of this paper is to provide an accessible prognostic classification model for hospice 
referrals. Hospice care provides high-quality and cost-effective end-of-life care for terminally ill 
patients. In addition, the paper explores the application of Rough Set Theory (RST) for the 
development of clinically credible prognostic models. 
 
We utilize retrospective data from 9,103 terminally ill patients to demonstrate the design and 
implementation of a classifier based on RST for potential hospice candidates. RST provides 
methods for knowledge reduction, founded on the relational indiscernibility of objects in a 
decision system, to describe required conditions for membership in a concept class. Decision 
rules for six-month patient survival classification are extracted from the dataset utilizing genetic 
algorithms for approximate reduct generation. 
 
The RST-based classifier performs comparably to other common classification methods, while 
providing significant advantages in terms of the traceability and accessibility of the model. In 
contrast to widely used methods for prognostic classification models, RST provides several 
opportunities for adaptation of the model to personal healthcare preferences. In addition, the 
intuitive structure of the RST approach reflects the nature of decision-making and provides 
greater insight into the model process.  
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Shape controlled nanoparticles are vital for catalytic, electrocatalytic, optical, and magnetic 
applications. Shape control of monometallic Ni and Pd nanoparticles has been extensively 
investigated, and a variety of synthetic approaches have been fine tuned. In the case of both Ni 
and Pd, it has been shown that shape controlled nanocatalysts can be made using wet 
chemistry techniques, such as a polyol synthesis, and solvated halide ions. Ni-Pd alloy catalysts 
have been synthesized using the polyol method, as well. However, one issue that has not yet 
been addressed in detail with regards to the bimetallic Ni-Pd catalysts currently being 
investigated in the literature is the influence of the nanoparticle shape on the catalysts being 
synthesized. Some compositional and structural studies have been performed on single crystal 
surfaces under ultra-high vacuum conditions, but the results of those studies do not reflect what 
occurs under reaction conditions at the nanometer scale. Further, shape control of nanoscale 
catalysts is important in determining their activity and selectivity. The shape of the nanoparticles 
determines the surface crystal faces present and the number of active sites present and 
available for use in a reaction, and thus also the kinetics of the reaction. This phenomenon has 
been established experimentally in the case of Pd and computationally in the case of Ni 
monometallic nanocatalysts. 
 
Thus we present a method based on the polyol technique to synthesize monodisperse bimetallic 
nickel-palladium (Ni0.25Pd0.75) nanocubes and nanorods with a combined shape selectivity of 
over 85% and preliminary results obtained in catalytic testing of the catalysts synthesized in the 
ethylene hydrogenation reaction. The cubic shape was achieved through the use of poly-vinyl 
pyrrolidone (PVP) as a surfactant and solvated bromide ions in 1,5-propanediol under an inert 
argon atmosphere. The reduction temperature (140 to 180°C) and the bromide ion-to-metal 
precursor ratio (15:1 to 50:1) were varied to maximize the shape distribution towards nanocubes 
and nanorods. After synthesis, the catalyst was imaged using TEM to determine the shape 
distribution achieved. XRD and STEM-EDX were used to investigate the nanoparticles 
bimetallic character. In activity testing, the synthesized bimetallic catalysts were compared with 
a monometallic Pd catalyst of comparable nanoparticle size.  
 
Results of the employed characterization techniques indicate that the synthesis of nanocubes 
with an average side length of 10 nm was achieved, that the nanoparticles formed have 
homogeneous bimetallic character, and that the nanocatalyst shape distribution directly 
influences activity in the ethylene hydrogenation reaction.  
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Current available cancer treatments have two major drawbacks, the killing of healthy cells and 
the development of drug resistance. These two weaknesses result in side-effects and the 
recurrence of cancer after a seemingly successful treatment. Therefore, the development of a 
therapy that would selectively target and kill cancer cells while preventing them from becoming 
resistant seems to be a promising alternative. Over the last decade, nanoparticles have become 
increasingly popular for cancer treatment. Their ability to be used as transport and delivery 
vehicles for drugs has made their synthesis very appealing. In this work, we propose the 
development of multifunctional nanoparticles that will selectively target, kill, and prevent drug 
resistance from occurring in adenocarcinomas; this type of cancer represents 40% of all lung 
cancers. Our nanoparticles consist of chimeric fusion proteins comprising of either recombinant 
keratinocyte growth factor (KFG) or a lytic peptite (KLAK) fused to an elastin like polypeptide 
(ELP) backbone. KGF is the ligand for the keratinocyte growth factor receptor (KGFR); which is 
highly expressed in lung adenocarcinoma. KLAK is a lytic peptide which depolarizes the 
mitochondria leading to apoptosis. ELPs are peptide polymers that self-assemble into 
nanoparticles at their transition temperature (Tt).  These fusion proteins retain the bioactivity of 
KGF, the lytic effect of KLAK, and the characteristic self-assembly behavior of ELPs. The fusion 
peptides self-assemble into nanoparticles with a hydrophobic core and displaying KGF and 
KLAK at their periphery. Our results demonstrate the targeting and killing efficacy of these 
nanoparticles which hold promise for treating a variety of epithelial tumors with high specificity 
while preventing cancer cells from developing drug resistance.   
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Spinal cord injury (SCI) involves a complex process that results in nerve degeneration, partial 
loss of mobility, or in severe cases, paralysis.  Over 90% of spinal cord injuries occur 
traumatically via automobile accidents, athletic injuries, or any other sudden trauma.  More than 
200,000 Americans live day-to-day with the disabling effects of SCI (National SCI Center 2011).  
There is an increasing demand for identifying a treatment that will increase motor and sensory 
function, as well as elicit nerve regeneration. 

Nerve growth factor (NGF) is a potential therapeutic agent to SCI.  NGF plays a critical role in 
regulating neuronal survival, regeneration, and maturation.  It has also been noted to provide an 
increase in motor and sensory function.  However, when in solution, NGF quickly diffuses into 
the extracellular fluids and cannot be sufficiently retained at the site of injury.  A delivery system 
is needed to efficiently sustain NGF at the site of injury.  Elastin-like peptides (ELPs) are a class 
of biopolymers that are of particular interest because of their stimuli responsive properties.  
ELPs are soluble in aqueous solution below their transition temperature (Tt) however; when the 
solution temperature is raised above their transition temperature (i.e. 37◦C) ELPs will self-
assemble into an insoluble protein.  Fusing recombinant human NGF to an ELP will create a 
novel protein that will self-assemble into nanostructures that can act as drug depots, which will 
enhance the bio-availability of NGF at a treatment site. 

Protein fusion of NGF to ELP was done using recombinant DNA technology.  The NGF-ELP 
fusion was prepared using a bacterial expression system (E. coli).  NGF-ELP was 
overexpressed in the prokaryote host system (E. coli) and accumulated in inclusion bodies 
(inclusion bodies occur when proteins misfold and form aggregates).  A novel methodology was 
performed to solubilize and purify the protein via urea and inverse transition cycling (ITC).  To 
verify that the NGF-ELP fused protein was expressed and purified from the inclusion body, 
Western blot analysis and SYBR Safe DNA gel stains were done, respectively.  As a result, a 
novel protein has been developed, expressed, and purified in order to elicit nerve regeneration.  
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Stretchable electronics has immense potential to overcome the challenges that the rigid 
conventional Silicon based electronics faces. The need for a stretchable conductor that is non-
toxic and low temperature independent is the need of the hour. Here we report Ag Nano-wire 
stretchable conductor strips with different orientation arrangements and present the change in 
their conductivity. The aligned Nano-wires have resistance in the range of 25 mohm -70 mohm. 
With these high conductivity and strain resistant conductors, we are able to achieve high 
performance stretchable conductors.   
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In this study, photoemission spectroscopy (PES) was used to investigate the electronic structure 
of arylthiol (ArS)-CdSe hybrid nanoparticles. 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 ArSH 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 ArSH and CdSe was also measured in order to compare 
with the electronic structure of covalently bonded hybrid materials.  
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There are many challenges associated with opening a clinical trial in a university setting such as 
trial design, administrative procedures and approvals, patient and physician accrual. The 
proposed research explores and evaluates the administrative procedures required for opening a 
clinical trial at the University of South Florida.   
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Combinatorial biomaterials that encompass a wide range of mechanical and biochemical 
properties have the potential to offer a comprehensive understanding of complex cell-substrate 
interactions. An added advantage includes rapid screening of multiple variables that accelerates 
the pace at which this knowledge is attained. This has a direct impact on the evolution of 
functional biomaterials for tissue engineering applications. The long term objective is to fabricate 
biomaterials with optimized design parameters that precisely control cell adhesive interactions 
to direct cell fate. 
 
A cross-linked network of polydimethylsiloxane (PDMS), a silicone polymer, is used as a model 
material since both its mechanical and chemical properties can be modulated independently to 
develop novel combinatorial materials. Presented here is the cell response to a surface 
chemistry gradient generated on PDMS. Cross-linked PDMS substrates were plasma cleaned to 
enable vapor deposition of a hydrophobic silane monolayer. The surface chemistry gradient was 
obtained through a spatiotemporally regulated Ultraviolet-Ozone-Oxidation (UVO) of the silane 
monolayer on the polymer which causes the exposure dependent transition from hydrophobic to 
hydrophilic over the length of the sample. Water contact angle characterization of the substrates 
confirmed the formation of a continuous gradient in surface chemistry. NIH3T3 cells and Human 
Umbilical Vein Endothelial Cells were separately seeded on gradient substrates following 
sterilization and coating with fibronectin. Preliminary experiments indicate a strong dependence 
of cell adhesion and spreading on the hydrophobicity of soft substrates.  Future experiments 
involve studying cell response to ligand density gradients and probing underlying mechanisms 
such as protein adsorption and conformation that influence cell morphology.   
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James A. Haley Veterans' Hospital (JAHVH) receives patients with Traumatic Brain Injury (TBI) 
in its Polytrauma Rehabilitation Center (PRC). These patients have motor and cognitive 
disabilities. Most of them stay in the hospital for several months without any significant 
improvement. This implies the consumption of resources and the possibility of needing to look 
for a more appropriate unit for patients with minimal or no recovery, for both patients and family 
members. The individual progress of patients over time is assessed using pre-defined multi-
component performance measures: Functional Independence Measures (FIM) at admission and 
discharge, and Clinical Pathways (CP) at weekly intervals. This research develops a 
methodology to predict the clinical outcome in patients with TBI, as early as possible, using CP 
to measure the percentage of potential recovery as output. The outcome of this research will 
allow healthcare providers to improve the current utilization of the available resource.   



Materials Science, MEMS/NEMS, Nanotechnology, Biomedical, and Health  

64 
 

Electrospun Fiber Density and Surface Chemistry Regulate Cell 
Adhesion and Spreading 

 

Maritza Muñiz Maisonet1, Kranthi Kumar Elineni2, Nathan D. Gallant2 and     
Ryan Toomey1 

 
1Department of Chemical and Biomedical Engineering 

2Department of Mechanical Engineering  
 

munizmm@.usf.edu 
 

Keywords: topography, surface chemistry, cell response 
 

Cell response to a biomaterial surface topography and surface chemistry has been 
independently studied on their own. When they are presented in combination, the relative 
impact and interaction of topography with surface chemistry is not well understood and the 
studies are limited.  
 
The objective of this research is to gain an insight on how different cues modulate key cellular 
responses regarding, cell attachment, adhesion and spreading. In this study NIH 3T3 mouse 
fibroblast cells were provided with an environment that may closely mimic the complexity of the 
extracellular matrix (ECM) with different topographical, elastic moduli and underlying surface 
chemistry cues. This was achieved by fabricating a micron size poly(NIPAAm-co-MABP)  
fibrous platforms with low(<15%), medium(15-60%) and high(>60%) density that provided 
different topographical architectures in combination with a modified substrate. The modified 
substrate surface was either treated with APTES (supports cell adhesion) or PEG (non- fouling). 
This treatment helps in elucidating whether a difference in cellular response is due to a 
topographical effect, surface chemistry or a combination of both. 
 
Preliminary results suggest that poly(NIPAAm-co-MABP) micron size fibrous scaffolds can 
support cell attachment and spreading. It was observed that projected fiber density and 
underlying surface chemistry affect both cell attachment and spreading. It was also noted that 
the rate of cell spreading is determined by the underlying surface chemistry but cued by the 
projected fiber density. However at high projected fiber density the underlying chemistry no 
longer affects cell attachment and spreading. Further experiments need to be conducted to fully 
support these preliminary results. Future experiments will include the use of a hydrodynamic 
flow system to assess cell adhesion strengthening as a function of projected fiber density and 
uniformity of the network.  
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Additive manufacturing can open new realms of possibilities. Three dimensional structures can 
be built from the ground up using a combination of different dielectric materials. This brings 
about the ability to achieve both high frequency performance and low cost bias circuitry on the 
same circuit board leading to reliable interconnects between sub-circuits. Prior to design of the 
RF circuit an accurate knowledge of the material characteristics must be obtained. This 
information can be extracted by designing a ring resonator on the additive manufactured 
substrate and performing a frequency sweep using a vector network analyzer. A layer of 
material can also be deposited on top of the circuit components to create a protective package 
or to seamlessly integrate the circuit into a larger system adding even more advantages to 
additive manufacturing.  
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The functionalization of semiconductor surfaces with organic molecules has opened numerous 
opportunities for the fabrication of chemical and biological sensors. Silicon carbide (SiC) is a 
promising candidate for biotechnological applications, due to its chemical inertness, hemo- and 
bio-compatibility , which provides the possibility of building numerous devices from FETs to 
system-on-chip integration. Despite the exceptional properties of this material, only recently has 
the functionalization SiC surfaces been studied. In this work, we present the initial preparation 
and characterization of SiC surfaces as preliminary work for building a biosensor for the 
detection of the onset of acute myocardial infarction (AMI) via covalent conjugation of anti-
myoglobin|myoglobin on the SiC functionalized surfaces. We have modified 3C-SiC (100) 
substrates using aminopropyltriethoxsilane (APTES) for subsequent immobilization of anti-
myoglobin with EDC (carbodiimide)-Sulfo NHS (N-hydroxysulfosuccinimide) coupling. The 
surfaces were then characterized using water contact angle measurements (SWCA), X-ray 
photoelectron spectroscopy (XPS) and atomic force microscopy (AFM). Our results indicate a 
significant change of the wettability of the SiC surface before (12.6°±3°) and after (50.8±3°) 
APTES surface modification. In addition, XPS confirms the successful formation of the APTES 
layers on SiC by the identification of two N1s core level spectral components, which arise from 
terminal NH2 and NH+3 groups, respectively. Using AFM we identified homogeneous 
conformation of the anti-myoglobin layer with presence of globular features in the order of ~ 50 
nm in diameter, which gives an indication of the successful tethering of the mentioned 
immunoglobulins. These initial results provide insight into the surface modification and tailoring 
of the SiC surface for the development of mechanisms to enable sensing applications such as 
myocardial infarction that may require the elaboration of implantable devices.  
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It is estimated that US health care spending is approximately 18% 1 of GDP (i.e., $2.5 trillion), 
and will continue the historical upward trend, reaching 19.6% by 20192.  That is why hospitals 
are under intense scrutiny to ensure effective resource utilization and cost reduction. Timely and 
accurate treatment of patients is also critical. The early detection of patient complications has 
become a patient safety challenge. The Institute of Medicine has estimated that as many as 
44,000 to 98,000 people die in U.S. hospitals each year as the result of lapses in patient safety3. 
All these issues show that there is a necessity of improving the delivery of care with a better 
resource management. 
 
The care of patients with multiple injuries demands a large amount of time and the majority 
requires total care over multiple stages. This is the case of patients who arrive to any of the 5 
Polytrauma rehabilitation centers in US. Between March 2003 and November 2011, 2160 
patients were treated in those centers4 and only in the Polytrauma rehabilitation center at the 
James A. Haley Veteran’s Affairs Hospital in Tampa the admission has grown from 20 patients 
to more than 130 in 2011.  The majority of the patients are Traumatic Brain Injury (TBI) patients. 
These patients are total care and have very long length of stay, leading to extensive resource 
usage.  Such a complex situation requires: a decision support tool to design a well-planned 
treatment path achieving the goal of safety, quality and progression; and sufficient and well-
managed resources, including, but not limited to nurses, physicians, social workers, therapists, 
and family members, that work together as a team to provide support for all patients.   
 
The purpose of this study is to integrate systems engineering methods with healthcare expertise 
to improve the delivery of care, leading to a team-based care delivery frame. The specific aims 
of the proposed research are to: (1) develop a tool to help practitioners plan and schedule 
treatment activity for each individual patient; (2) develop a system to compute the corresponding 
resource requirements from all patients and to plan those resources scientifically to guarantee 
the delivery of care.   
 
The study will improve the resource management for better patient care, especially for TBI 
patients with complex treatment paths, leading to a possible cost reduction. It also will provide a 
foundation for understanding resource utilization in other units of the hospital, as well as other 
areas of the healthcare sector. 
 
1 
http://www.usgovernmentspending.com 

2 
National Health Spending Projections: The estimated Impact Of Reform Through 2019; Health Affairs: Vol. 30 No. 12, December 

2011 

3 
http://www.patientsafetyfocus.com/patient-safety-current-st.html 

4 
Rehabilitation Care of Combat-related TBI: Experience of the Departments of Defense and Veterans Affairs, Presentation, Cifu 

David X. National Director, PM&R Services, Department of Veterans Affairs, 2011.   
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This research presents a novel thermo-responsive sol-gel(dopant) combination and evaluation 
of the actuating responses due to various heat treatment temperatures.  In this project, samples 
of antimony-doped tin oxide (ATO) doped with 0.1% cobalt oxide (0.1% Co2O3) sol-gel on 
carbon/silicon substrates are used to model the implementation of sol-gel coatings into carbon 
fiber composite systems.  While ATO is a well-known transparent conductive material, the 
addition of cobalt oxide (Co2O3) alters its morphology and optical parameters at low annealing 
temperatures.  By altering the ATO (0.1% Co2O3) heat treatment temperatures, the grain size 
starts to increase at 200 °C.  However, when approaching 500 °C, Raman spectroscopy shows 
that the increase in intensity of ATO (0.1% Co2O3) is lower than ATO undoped.  Scanning 
electron microscopy is used for imaging, and energy dispersive spectroscopy will be used for 
the composition analysis.  Optical reflectance is reported via Fourier Transform Infrared (FTIR) 
spectroscopy and Raman spectroscopy analysis.  
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Atomic layer deposition (ALD) is a 
modern, highly anticipated 
technique were, compared to similar 
methods like chemical vapor 
deposition (CVD) or physical vapor 
deposition (PVD), a self-terminating 

surface reaction takes places, which 
makes use of the so called key-lock principle (Fig. 1) and thereby gives full control over the film 
thickness. This principle stops the reaction automatically after one monolayer has been formed 
regardless of time. The process itself is split in two half reactions (metal and oxidizer injection) 
which make use of special precursor gases (e.g. Trimethylaluminum (TMA), H2O, NH4, etc.) that 
make it possible to create a wide variety of thin films respectively composites [1]. 
 
As part of this project, the poster presented here resembles the first steps from a conceptual 
design to the implementation of an ALD reactor into a pre-existing UHV photoemission 
spectroscopy analysis chamber (XPS, LIXPS, UPS and IPES). Additionally, first preliminary 
results to characterize the reactor will be presented.  
The biggest advantage of this system, compared to commercially available standalone ALD 
reactors, is the possibility to manufacture and analyze films without exposure to ambient air. 
Furthermore, by means of the above mentioned analytical methods, it is possible to study the 
complete band lineup. The reactor itself is controlled by a self-written program, based on C++, 
which makes use of the open source Arduino microcontroller platform and LabVIEW by National 
Instruments. 
 
For the future, the implementation of a nano particle injector as well as ongoing studies of new 
in-situ manufactured systems are planned.  
 
Acknowledgement: We hereby want to offer our sincere gratitude to NSF for their kind funding 
(Grant-Nr.: NSF-CBET 1133239). 
 
Reference: 
[1] Nicola Pinna, Mato Knez, Atomic Layer Deposition of Nanostructured Materials, Wiley-VCH (2011)  

Fig.  1: Key-Lock principle as used in ALD processes 
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Using computational fluid dynamics (CFD) and electrodynamic simulations along with 
experimental techniques the performance of the first of three focusing elements in an 
electrospray macromolecular patterning system was assessed. The performance of this 
element, the ion funnel, was determined by measuring the ion current out of the system versus 
ions current nto the system.  To analyze this system the electric field applied to the jet disrupting 
electrostatic lens was systematically varied.  This process was first performed numerically by 
calculating the fluid flow fields within the funnel using CFD software.  These flow fields were 
combined with electrostatic simulations producing a simulated effect of all major forces.  The 
voltage applied to the jet disrupting element was varied in the simulations resulting in a peak 
performance when 170 V was applied.  Experimental results indicated that indicated a peak 
performance at 175 V and comparable performance trends occurring at all other values.  
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Introduction  
This paper describes the self-assembly of custom microscale parts of different sizes at a 
hexadecane/water interface. Development of new and improved solutions for manipulating and 
assembling microscale devices are required. Current methods are seriously challenged by the 
presence of surface forces, which are unique to the microscale regime. Currently implemented 
manipulation systems have relied on forces such as magnetic, electromagnetic, and capillary. 
While these systems have been designed to overcome the issue of surface forces, each type of 
system presents their unique disadvantage.  
 
This paper will focus on the manipulation of microscale parts through forces resulting from 
interface curvature around objects that cross the interface.  By manipulating these objects that 
cross the interface, the basic elements of a novel microscale component integration system can 
be fabricated. This system is based on the capillary interactions that occur between suspended 
and semi-submerged bodies, at a fluid-fluid interface. First, one proposed technique is intended 
to individually acquire, re-position and feed suspended parts. Another technique provides long-
distance part conveying. Together, these techniques are key elements in forming a complete 
manipulation system, capable of acquiring parts from a disordered state, up to an assembled 
state. This work provides proof of concept for these two part-manipulation techniques. 
Moreover, several geometrical parameters are analyzed for the indirect effect on performance. 
 
Hypothesis/Intent 
The first technique is meant to create attraction between a semi-immersed plate, and a 
suspended part. For certain part geometries, the expected results are direct contact between 
part and plate. Given that adhesion took place, surface forces are expected to keep the part in 
contact while both part and plate are immersed into the underlying liquid. Finally, by elevating 
the plate to its original height, the part is expected to be released back again to a suspended 
state. The second proposed procedure is a modification of the first one. The surface of the 
semi-immersed plate is, in this case, patterned into hydrophilic and hydrophobic features. Such 
patterns allow for selective positioning of a part once attraction is provided. Additionally, if the 
patterns are small enough, direct contact is prevented. The expected equilibrium distance 
between part and plate is in the range of a few millimeters. This equilibrium position then allows 
for the suspended part to follow translation motions of these patterns. This state of equilibrium 
was used in this study for providing long distance transportation of floating microscale parts.. 
 
Our purpose was to evaluate a boarder range of values for rod and part geometry by: Changing 
the diameter of the rod, changing the spacing distances between rods, different contact angles 
between interface and rod surface, evaluate oil-water interface profile vs. distance away from 
rod for all rod diameters, and surface energies.  
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The interfaces between poly(3-hexylthiophene) (P3HT) and metals  are investigated with 
ultraviolet and X-ray photoemission spectroscopy (UPS, XPS). The polymer films were grown 
using electrospray deposition method, which enables deposition of polymers in vacuum directly 
from solution. With the exclusion of significant ambient contamination, the studied interfaces 
exhibited different interface dipoles than the interfaces prepared in inert gas environment. A 
linear correlation between the hole injection barriers and work functions of metal substrates 
indicates the induced density of states (IDIS) model may be valid for the polymer interfaces. The 
screening factor and charge neutrality level (CNL) of the polymer was determined.   
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The enhanced catalytic phenomenon of metal clusters deposited on transition metal oxide has 
been observed in a variety of catalytic reactions:  photoreaction, CO oxidation, selective 
oxidation and selective hydrogenation or dehydrogenation. The reaction enhancements are due 
to the interaction between deposited small metal clusters and the metal oxide substrate, strong 
metal-support interaction (SMSI). For clusters consisting of several atoms the enhancement is 
aided by the dynamic structural fluxionality and larger fraction of under-coordinated surface 
atoms.  This paper is examines the enhanced photocatalytic activity of metal clusters deposited 
on the metal oxide. The geometry and electronic properties of the clusters are studied to shed 
light on the design of efficient heterogeneous catalysts. Adsorption and co-adsorption of Ag, Pt 
and Ag-Pt mono- and bi-metallic clusters (up to 8 atoms) on anatase(101) surface were studied.  
Stable adsorption geometries, density of state, Bader charge analysis and electron density 
distribution were studied using VASP (Vienna Ab Initio Simulation package) code.   Changing 
the compositions of the bimetallic cluster and the co-adsorption of clusters changes of the 
electronic and geometric properties and helps us understand and further utilize the cluster’s 
structural fluxionality.  The expected changes of filled electronic states within the band gap of 
the model clusters are used to explain the enhanced photoactivity from metal cluster assisted. 
This study sheds light on the design of effective heterogeneous catalysts.  
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Chronic wounds affect 5.7 million patients and cost an estimated 20 billion dollars annually. 
Recently, we developed a growth factor delivery platform based on elastin like peptides (ELPs) 
for growth factor delivery to chronic wounds. Elastin like peptides are repeats of the 
pentapeptide (VPGXG, X=guest residue can be anything but Proline) derived from natural 
elastin. They are attractive delivery vehicles due to their unique phase transition properties and 
are genetically encodable and biocompatible. The unique phase transition property of ELPs is a 
direct function of the chain length and guest residue, which allows us to design biomaterial 
delivery systems with desirable physical properties. Interestingly, we also observed that ELPs 
were not only useful for delivery of growth factors but also enhanced granulation in the wound 
through modulation of fibroblast growth and function. In this study, we aim to elucidate the effect 
of chain length and guest residues on the ELP induced modulation of fibroblast function.  
 
We observed that ELPs self-assembled into nanoparticles with different hydrodynamic 
diameters depending on their chain length and proportion of cysteines. We further found that 
ELPs increased fibroblast proliferation significantly. Interestingly, this increase was dependent 
on the chain length and proportion of cysteines. This increase of proliferation was successfully 
blocked using lactose suggesting that ELPs bind to the elastin receptor to induce proliferation. 
Our study suggests that ELPs induce fibroblast proliferation. This biological activity of ELPs is 
dependent on chain length as well as guest residues which also determine the physical phase 
transition properties of ELPs. Furthermore, our data suggest that ELPs induce their biological 
effect on fibroblasts through interaction with the elastin receptor complex present on the 
fibroblast surface.  
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In this poster we describe the design, optimization and prototype testing of a Miniature 
Anchored Robotic Videoscope for networked Expedited Laparoscopy (MARVEL), which is a 
Camera Module (CM) that features wireless communications and control and is designed to: (1) 
decrease the surgical-tool bottleneck experienced by surgeons in a Laparoscopic Endoscopic 
Single-Site (LESS) minimally invasive abdominal surgery (MIS), ( 2) allow surgeons to treat 
diseases with minimal cost, invasiveness, and recovery time, (3) Eliminate power, video, and 
light source cabling issues in current laparoscopies, (4)Increase the dexterity and fine motion 
options for the surgeon, (5) Increase the  imaging angle and the usable workspace inside the 
abdominal cavity. 
 
Software simulation is utilized to characterize the internal human body (in vivo) wireless channel 
and model the electromagnetic signal propagation through the human body to optimize the 
antenna, transceiver architecture and communication protocols between multiple CM’s.   
 
The  CM research platform provides a near-zero latency video wireless communications link; a 
pan/tilt camera platform, actuated by two motors, a full hemisphere field of view inside the 
abdominal cavity; an illumination control system; wireless controlled focus; digital zoom; and a 
wireless human-machine interface (HMI) to control the CM. It is self-contained, internalized, and 
cable-free to provide real-world testing capabilities of networked devices and communication 
protocols. An in vivo experiment on a porcine subject has been carried out at the USF Vivarium 
to test the performance of the system and features. This research is the first step in developing 
semi-autonomous wirelessly controlled and networked laparoscopic devices to enable a 
paradigm shift in minimally invasive surgery and other domains such as Wireless Body Area 
Networks 
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In this poster, we present Diversity Coded – Orthogonal Frequency Division Multiplexing (DC-
OFDM), an approach to maximize the probability of successful reception and increase the 
reliability of OFDM-based systems through diversity coding. We focus on the application of DC-
OFDM to vehicular networks based on IEEE 802.11p technology and analyze the performance 
improvement using this new technology. IEEE 802.11p uses Orthogonal Frequency Division 
Multiplexing (OFDM) to transmit information. OFDM is a widely used technology in fourth 
generation wireless networks (4G) and 802.11a/g/n WLANs that achieve high transmission 
rates over dispersive channels by transmitting serial information through multiple parallel 
carriers. 
 
Vehicular communications play an important role in vehicle safety and transportation efficiency. 
The objective of vehicular communication is to ensure vehicle safety for the drivers and 
passengers and to reduce time and fuel consumption, among other services. A few of the 
primary applications envisioned for vehicular networks are emergency notifications for 
automotive safety, notification and prevention of vehicles during collision. These applications 
need to be communicated in a timely manner, so reliability is a concern. To overcome these 
issues, the novel idea of employing Diversity Coding across OFDM subchannels is proposed. 
Diversity coded OFDM-based systems are capable of achieving improved throughput, 
performing better during multipath fading and retrieving lost information easily without the need 
of retransmission or feedback from the transmitter when compared to other similar schemes 
employed in VANETs (Vehicular Ad-Hoc Networks). Using Diversity Coding, reliable information 
can be transmitted especially for time-critical applications even when a reliable infrastructure is 
available. 
 
It is shown that DC-OFDM significantly improves the performance of Vehicular Ad Hoc 
Networks (VANETs) in terms of throughput and the expected number of correctly received 
symbols, and provides transparent self-healing and fault-tolerance. Diversity coding is well 
suited for OFDM-based systems because of its spatial diversity nature (parallel links). Also, by 
implementing diversity coding in OFDM-based systems, we can provide reliable communication 
that is quite tolerant of link failures, since data and protection lines are transmitted via multiple 
sub-channels. Moreover, only adding one protection line (subcarrier), DC-OFDM provides 
significant performance improvement. For example, 1−𝑓𝑜𝑟−𝑁 DC-OFDM achieves up to 35% 
performance gain, compared to systems that do not use DC-OFDM, or from another viewpoint, 
DC-OFDM requires up to 9 dB less energy per bit to achieve the same performance as a 
system that does not use DC-OFDM. Note that DC-OFDM is also well suited for mobile 
communications because this type of communications has high symbol error probability. 
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In this poster, we present an adaptive roll-off factor utilization for filtered multitone (FMT) based 
filter bank multicarrier (FBMC) burst structures. Conventionally, a single prototype filter which 
has the same roll-off factor is employed for whole FBMC symbols. Thus, the conventional 
approach neglects the advantage of using filter adaptation against doubly dispersive channels. 
Unlike the conventional approach, in this study, different filters in terms of roll-off factor are 
utilized within the burst and the roll-off factors are adaptively changed by paying regard to the 
time and frequency dispersions of the channels. Therefore, immunity against multipath delay 
spread or Doppler spread is gained. Also, by allowing the controlled interference between 
subcarriers, an average frequency spacing is applied to the burst structure. Additionally, new 
degree of freedoms, i.e., average frequency spacing, adaptation speed, and filter truncation are 
investigated for the FMT-based burst structure. 
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In this work we analyze the pick and place task for a human-in-the-loop robotic system to 
determine where human input can be most beneficial to a collaborative task. This is 
accomplished by implementing a pick and place task on a commercial robotic arm system and 
determining which segments of the task, when replaced by human guidance, provide the most 
improvement to overall task performance and require the least cognitive effort. The pick and 
place task can be segmented into two main areas: coarse approach towards goal object and 
fine pick motion. For the fine picking phase we look at the importance of user guidance in terms 
of position and orientation of the end effector.  
 
Results from our experiment show that the most successful strategy for our human-in-the-loop 
system is the one in which the human specifies a general region for grasping, and the robotic 
system completes the remaining elements of the task. Our experimental setup and procedures 
could be generalized and used to guide similar analysis of human impact in other human-in-the-
loop systems performing other tasks. 
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Wireless Sensor Networks (WSN) is a very specific subset of Wireless Ad-Hoc Networks, which 
possess both unique properties and challenges. WSN nodes generally favor decreased cost 
over increased capabilities a tradeoff that has several consequences - lack of infrastructure, 
limited transmission range, limited processing power and memory, limited power supplies, and 
lack of tamper resistance.   Securing such systems is very important, especially in tactical 
defense systems. 
 
As a starting point to plan (provision) any security system in a network (in order to set-up a rigid 
security system to cope with attacks), these steps should be followed: 1) Specification of the 
network resources; 2) Planning and design of intrusion detection; 3) Planning and design of 
intrusion mitigation; 4) Planning and design of intrusion prevention. 

 
In our current research, we are devising algorithms for the Intrusion Detection part of the WSN 
security plan. The devised algorithms are being tested using simulation environments (Matlab-
Simulink) as well as on the real sensor devices (MicaZ motes). The outcomes of the simulations 
and the real world experiments will be reported.  
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The Poisson channel has long been studied in the context of the direct detection photon 
channel. The capacity of this channel was found by Kabanov and Davis. Wyner was the first to 
derive the exact reliability function of this channel. This channel is of importance in optical signal 
transmission. Recent work by Ikeda and Manton, however, presents another application of the 
Poisson channel: it is the neuronal channel in a certain parameter regime.  
 
We exploit this analogy and the numerous available results for the Poisson channel in order to 
explore some properties of neuronal communication networks. Specifically we consider a 
neuronal feedback communication system, i.e. a Poisson channel used in conjunction with a 
feedback Poisson channel, and derive a bound on its reliability function or error exponent. 
Further work in this direction will involve relaxing the Poisson assumption, i.e. looking at other, 
more realistic, regimes of operation of the neuronal channel and deriving bounds on the 
reliability function for those regimes of operation.  
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This research investigates the impact of position in a collaboration network on the innovative 
performance of organizations (as measured by the number of patents issued). As inventions 
require recombination/reconfiguration of technological knowledge, an inventive organization 
seeks to maximize its opportunities using collaborations as conduits for inflow of technological 
knowledge. We surveyed 28 high-tech companies and universities located in Florida to reveal 
their collaboration networking map. Collaboration ties are identified by a reported alliance, 
supplier and customer relationship, common ownership and social connection among 
organizations. Using UCINET, a Social Network Analysis tool, we obtained the network 
structural measures in order to test the hypotheses that high values in centrality metrics indicate 
higher innovative performance. The regression analyses imply that Eigenvalue Centrality has 
the most predictive indicator of high innovative performance. Therefore, it suggests that an 
organization does not necessarily have to be central in its surrounding network but has to be in 
collaboration with central actors to benefit from the positive impact of its network position. The 
results also indicate that as opposed to the other collaboration ties, customer and alliance 
connections have a stronger impact on the efforts of new product and service development.   
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Individuals with disabilities such as reduced motor control or amputations must rely on 
rehabilitation in order to effectively learn how to complete daily activities. Virtual reality and 
motion based games which use motion capture systems have recently been used for 
rehabilitation because they are fun and more encouraging to patients [1]. The objective of this 
study is to compare motion data collected by an eight camera Vicon system and the Microsoft 
Kinect. The Kinect is more convenient and cost effective for patients because it can be set up in 
their own home without any special environments. The Vicon system takes up a large amount of 
space, is difficult to set up, and expensive making it impractical outside of a lab environment. If 
proven to produce similar joint positions and angles to Vicon, the Kinect could increase the 
effectiveness of rehabilitation by becoming a home rehabilitation tool. Software will eventually 
be developed that will record patients’ actual movements overlaid on top of the optimal 
movement during home training and can later be shown to their clinician or physical therapist.  

The Kinect device includes a standard RGB camera and a depth sensor. It captures 30 
frames per second at a distance of 0.8 to 4 meters in front of the camera. The Vicon system 
consists of eight infrared cameras that tracked twenty three passive reflective markers placed 
on the upper limbs and torso of the participants. Two subjects (20-25 years old) participated in 
this case study. Motion data of the subjects performing upper limb range of motion tasks were 
collected using a Vicon (Denver, CO) motion analysis system and a Microsoft Kinect (Redmond, 
WA) device simultaneously. The elbow joint angle was calculated for the Vicon data using the 
system's Plug-in-Gait model, which derives the joint angles by comparing the relative 
orientations of the two bone segments connected to the joint. The Kinect data was recorded 
using nuiCapture software (Cadavid Concepts, Miami, FL) and then exported to MATLAB. A 
MATLAB program was written that used the absolute rotation matrices from the upper and lower 
arm. The program first identified the rotation matrices of the upper and lower arm. Then, a 
rotational matrix, defined as the joint rotation, was inferred from the calculated rotation of the 
lower arm relative to the upper arm. Finally, the Euler angles were calculated from that 
rotational matrix.  

The elbow angle results were the most similar between the two systems. The range of 
motion for the two systems differs by only 0.9 degrees but maximum and minimum angles differ 
by about 20 degrees. Wrist and shoulder rotations were calculated but the Kinect data did not 
match the Vicon data very well. This may be because, unlike the elbow joint, the wrist and 
shoulder joints rotate in more than one direction which the Kinect may have a hard time 
tracking. This study only used two subjects, which limited the data. In the future, more subjects 
and trials will be used in order to give a better comparison between the two systems. More 
testing will be done to see why the minimum and maximum angles differ and to compare other 
data collected by Vicon and Kinect such as joint centers.  

 
 [1] Chang, Y., Chen, S., Huang, J., RES DEV DISABIL, 2011, 32, pp 2566-2570.  
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Interference cancellation is expected to have significant importance for next-generation wireless 
communication systems due to various co-channel deployment scenarios and dense frequency 
reuse. In this study, an interference cancellation receiver that exploits the unique characteristics 
of single-carrier frequency-division multiple access based systems is proposed. The proposed 
receiver suppresses the co-channel dominant interference by employing a soft window to the 
frequency-domain samples where the desired and interfering signals overlap. In order to 
improve the performance, demodulation and regeneration stages are repeated multiple times by 
initially accommodating a group of reliable symbols before the iterations. The simulation results 
indicate that proposed methods work particularly well for low overlap ratios compared to 
interference coordination and no cancellation methods.  
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This project is a fundamental investigation on the impact of stoichiometric variations on the 
doping of II-VI compounds, such as Cadmium Telluride (CdTe) and the conversion efficiency of 
manufactured photovoltaic cells. The main experimental tool of the study is a vapor deposition 
apparatus, which will be used to deposit CdTe films under various growth conditions, including 
the ratio of the constituent elements Cadmium and Tellurium and extrinsic impurities (dopants).  

 
As part of this project, transport simulations are being developed using the CHEMCAD® and 
COMSOL® software packages to predict the performance of the experimental apparatus. The 
CHEMCAD simulation study will focus on the reaction kinetics concerning the synthesis of 
CdTe.  The COMSOL simulation will verify the results of its counterpart simulation and also give 
critical information on the mass transfer elements associated with the development of the CdTe 
layer onto the substrate. These include predictions on the achievement of laminar flow within 
the deposition region as well as the thickness and uniformity of the corresponding layer, which 
will assist in the optimization of experimental samples developed through the deposition 
apparatus. Currently, the CHEMCAD simulation has demonstrated the ability to successfully 
predict the product yield of CdTe when given basic information on the extent of reaction due to 
changes in process variables, such as temperature and pressure.   

  
Ultimately, this investigation will reveal optimal aspects of the process and contribute to the 
development of high electronic quality thin films with improved solar cell efficiencies. This will 
lead to the widespread usage of thin–film PV cells for electricity generation due to their low 
manufacturing costs and flexibility of being developed on various substrates, leading to a wider 
range of applications over that of conventional PV-cells. 
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Rapidly acquiring the shape and pose information of unknown objects is an essential 
characteristic of modern robotic systems in order to perform efficient manipulation tasks. In this 
work, we present a framework for 3D geometric shape recovery and pose estimation from 
unorganized point cloud data.  
 
We propose a low latency multi-scale voxelization strategy that rapidly fits superquadrics to 
single view 3D point clouds. As a result, we are able to quickly and accurately estimate the 
shape and pose parameters of relevant objects in a scene. We evaluate our approach on two 
datasets of common household objects collected using Microsoft's Kinect sensor. We also 
compare our work to the state of the art and achieve comparable results in less computational 
time. Our experimental results demonstrate the efficacy of our approach.  
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The identification of psychological stress can provide important feedback in performance-critical 
activities.  While a certain amount of stress may increase performance, an overly stressful 
reaction may hinder it.  Because subjective bias can make it difficult to accurately recognize 
psychological stress, it would be advantageous for an external system to perform the task 
instead.  We have developed a tool for psychological stress detection using physiological 
sensors during a chess match.  The sensors are inside an unobtrusive chest strap that can be 
worn by the player during a match.  By playing games on an Android phone, the system can 
apply machine learning techniques to the player’s vital sign data to give important feedback 
such as which moves caused the player to become stressed during a match.  
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Legged robotic systems have many real-world applications, from entertainment to the service 
sector. With the ability to maneuver over challenging terrain with animal-like skill, robotic 
systems could prove to be valuable tools for a variety of high-risk procedures such as disaster 
response and planetary exploration.  
 
Physiological research facilitates the design and control of legged robots by illuminating 
biological solutions for negotiating rough terrain. In return, biomimetic robots can be employed 
as dynamic testbeds for physiological hypotheses that are difficult to fully investigate through 
animal studies alone. One example is the proximo-distal gradient hypothesis, which posits that 
distal links are more reactive to perturbations while proximal links are driven primarily by strong 
feedforward loops.  
 
The proposed method of biomimetic limb control relies on three basic building blocks:  

1. An inverse kinematics solution for joint coordination based upon animal motion, 

2. Passive spring constants that recreate an animal’s stride patterns on flat terrain, and  

3. Active, adaptive motor control algorithms that allow the robot to react to uneven terrain. 

 
Inverse kinematics solutions may be obtained by applying machine learning techniques to 
animal motion data. Passive spring constants may also be learned by training the system on 
spring-mass models of animal locomotion. Adaptive control algorithms are much more complex 
and represent an ongoing area of research within physiology itself. Solving this problem on 
robotic systems may point to new corridors of physiological inquiry; once a solution has been 
found it becomes natural to ask whether animals may behave in a similar manner. The results of 
machine learning for the IK and passive control gain problems may also benefit the 
physiological research community by uncovering patterns in animal locomotion that may 
otherwise have gone unnoticed.  
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The goal of the project is to increase the effectiveness of a human operator using a map-based 
navigation interface for monitoring and control of mobile robots. The study will make use of a 
wheeled robot having sonar sensors and a video camera for navigation. The operator will be 
able to assist the robot using a graphical user interface having a map representation of the 
robot’s environment, and a video feed from the robot’s camera. The operator will be able to both 
specify waypoints for the robot to follow, and obstacles for the robot to avoid using its path 
planning algorithms. The operator will be able to change the path of the robot in order to avoid 
potential obstacles that the robot cannot perceive with its onboard sensors. 
 
The advantage of this semi-autonomous approach is that it allows the robot to benefit from 
human perception, which is still faster and more accurate than current robot technology. A 
human operator can detect distant obstacles and update the robot’s map accordingly. A highly 
autonomous solution would allow the robot to move on its own without human intervention, but 
will require multiple heterogeneous sensors and computationally expensive algorithms for 
rectifying sensor data. Alternatively, a remote-controlled system (i.e. drone) requires a human 
operator to be fully attentive to the robot. This limits the operator to the control of only one robot, 
where the semi-autonomous approach pursued by this work allows one human operator to 
monitor and control multiple robots. This approach will be most effective in warehouse-type 
settings where multiple forklifts and carts must navigate through cluttered environments, and 
can be extended for construction site and hospital transport.   
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All sea turtles occurring in U.S. Atlantic waters are protected under the Endangered Species Act 
of 1973.  Accurate assessments of sea turtle populations, such as abundance estimates, 
require the ability to identify individuals within a population.  Naturally occurring variations of the 
head scales of sea turtles allow for individuals to be identified using photo-identification (photo-
id).  However, the process of visually examining photographs within a large catalog is labor 
intensive, and is subject to human error.  Computer-assisted photo-ID programs have been 
developed to aid with the identification of individuals for some species, but such programs are 
not currently available for sea turtles.  Our goal was to develop a computer-assisted program 
that will identify recaptured turtles using the unique scale patterns on their head.    As a first 
step, we have designed a system that rank orders images using a match score between the 
probe image (new image) and each archived image in the database.  The system was tested on 
a sample set of 780 images that included 114 duplicate images of 52 recaptured sea turtles.  
Our algorithm placed the duplicate images within the top 20% of the ranked set for 80% of the 
probe images that had a duplicate in the database, thus substantially reducing the amount of 
time required to identify recaptured turtles. 
 
Acknowledgement: This research is being conducted in collaboration with April Goodman Hall 
and Joanne Braun McNeill of National Marine Fisheries Service, Beaufort, NC.  
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In this poster, we propose interference visualization, identification, and classification method for 
OFDM (orthogonal frequency-division multiplexing) based communication systems by designing 
special frame structure. Various interference types such as inter-symbol, inter-carrier, 
narrowband, and adjacent channel are visually differentiated with introduced interference 
spectrogram. In the frame designed, one subcarrier is activated for each OFDM symbol and 
active subcarrier indices are determined in order to have maximum circular subcarrier distance 
between consecutive symbols. Interference separation is performed by exploiting rectangular 
pulse shape of the OFDM symbols along with circularity of discrete Fourier transform (DFT) 
operation. Instead of considering total -or average- interference, which might give misleading 
information about the system and the impairment that is present, inter-carrier interference 
caused by time varying channel and insufficient cyclic prefix are separated from each other in 
doubly dispersive channels. Simulations and measurements are performed under various 
conditions to confirm the effectiveness of the method. Estimation results of signal to interference 
ratios for both inter-carrier and inter-symbol interference in multipath fading time selective 
channels have less than 1 dB error.  
 
Proposed interference spectrogram tool and identification technique provide better 
understanding and awareness of interference sources, enabling improved interference 
management in wireless networks. It can also be used for testing of wireless systems, 
conducting interference measurements, and educational purposes.  
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This project is centered around the development of a high-gain, high-bandwidth  monopole 
antenna array for use on an Autonomous Underwater Vehicle (AUV) in use by the USF College 
of Marine Science. The antenna array will consist of a single driven element in the center of a 
circular array of 5-7 parasitic elements. Rather than relying on complicated phase control 
circuitry to achieve directivity the electrical properties of the parasitic elements will be controlled 
instead. Simulations are currently under way to determine the most effective method of 
achieving this control. The two methods being investigated are control of the electrical length of 
the parasitic elements or control over the load reactance of the parasitics.  
 
Designing an antenna for maritime applications presents a unique set of challenges. This 
means the design process has also required additional research into developing an effective 
model of electromagnetic wave propagation over seawater. The added bandwidth provided by 
this antenna would allow for improved capabilities of the AUV, including live video streaming. 
The antenna array is being designed in such a way that it will also eventually have the capability 
to serve as a network hub for use in distributed sensor networks for marine science studies. As 
the AUV is solar powered this would allow for it to operate for long periods of time and serve as 
a mobile hub in the network, or as a stationary buoy if so desired. In addition, another design 
advantage are various “smart antenna” technologies allowing the system to actively adapt to the 
highly dynamic ocean environment in which it will be operating. This capability also requires 
additional research to be done in the field of array processing techniques.  These capabilities 
will be very helpful toward marine science where the need for measurements over vast areas of 
water is necessary. The improvements, specifically live video feeding, would also make this 
system useful towards the defense industry where it could potentially be used to guard offshore 
oil facilities or in port defense.   
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Daily life stress is an invisible killer associated with cardiac diseases, cancers, mental disorders, 
and overall poor quality of life. Recent advances are enabling continuous real-time stress 
recognition in the natural environment, but there are still several openquestions and challenges 
to be addressed if we are to use such technologies to manage and reduce stress. Some of 
these challenges include:  Design of unobtrusive wearable sensors; utilization of new type of 
signals; automatic capture of the user’s stressors; and design of effective mechanisms of stress 
data visualization.  
 
To address the former and latter challenges,we propose the design of a stress visualization 
system that takes into account the user’s context during stressful periods. Our workincludes the 
creation of an automated personal stress diarythatrecords the user’s context.The integration of 
user’s contextmeasurements into the stress visualization will allow users to havea better 
understanding of stress in their daily life. This type of holistic visualization will let users not only 
know the periods in which stress was experienced, but also its causes. We envision this self-
tracking tool as a mechanism to support and encourage changing stressful behavior by analysis 
and reflection on his/her own data.  
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Analysis of large particle or molecular simulation data is integral part of the basic-science 
research community. It often involves computing functions such as point-to-point interactions of 
particles. Spatial distance histogram (SDH) is one such vital computation in scientific discovery. 
SDH is frequently used to compute Radial Distribution Function (RDF), and it takes quadratic 
time to compute using naive approach. Naive SDH computation is even more expensive as it is 
computed continuously over certain period of time to analyze simulation systems. 
 
In this work we look at different tree-based SDH computation techniques and briefly discuss 
about their performance. We present different strategies to improve the performance of these 
techniques. Specifically, we study the density map (DM) based SDH computation techniques. A 
DM is essentially a grid dividing simulated space into cells (3D cubes) of equal size (volume), 
which can be easily implemented by augmenting a Quad-tree (or Oct-tree) index. DMs are used 
in various configurations to compute SDH continuously over snapshots of the simulation 
system. The performance improvements using some of these configurations are presented in 
this paper. We also discuss the effect of utilizing computation power of Graphics Processing 
Units (GPUs) in computing SDH.  
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Teleoperation is a physically and mentally challenging activity. Hence, docking by completely 
teleoperating a robot can be fatiguing for the operator and time consuming too. Due to lack of 
sensory information and lack of knowledge in the state-of-the-art robots, autonomous docking 
on novel objects is not possible either. Here we present a methodology in which the operator is 
aided in docking with a target. The motions of the robot are attenuated in those directions that 
tend to divert it from the required docking direction. This aids the operator in controlling the 
robot and docking efficiently. Human subjects testing confirmed that docking was faster and 
easier. 40% savings in time were observed.  
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The growth in the communication technology and the demand in the market require 
development of new communication devices. Therefore, there is a need on the equipment for 
emulation, measurement, and verification to evaluate new systems before the mass production 
of the device. An important evaluation for the communication systems is to test the device in 
realistic channel scenarios. In a laboratory environment, testing a communication system might 
be a challenging task due to the difficulty of realizing practical multipath channel scenarios. A 
wireless channel may include the effects of additive noise, multipath fading, and dispersion both 
in time and frequency. In laboratory environments, one of the efficient solutions to test the 
system in realistic channels is usage of channel emulators to introduce those effects. 
Conventional channel emulators apply pre-determined channel models to baseband digital 
signals. However, processing on the baseband signal and utilizing down and up conversion 
stages result in an expensive emulator which also introduce additional distortions at these 
stages. In this poster, low cost and small size channel emulator implementation techniques are 
introduced using surface acoustic wave (SAW) devices. In the first technique, a pre-determined 
channel is introduced on the RF signal with using a number of SAW filters. In the second 
technique, an exponential decaying channel with controllable decaying factor is generated using 
a single SAW filter. As a result, simple, small, and cheap channel emulator for a specific 
channel model is provided using the proposed techniques.  
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In team training, simulations are often used to practice dangerous and difficult tasks in a safe, 
controlled environment. After a simulation, team members conduct debriefings (or after-action 
reviews) to review team interaction and performance, highlight successes and failures and 
identify specific suggestions for improvement in future scenarios (real or simulated). Although 
simulations and debriefings are used extensively in modern team training, their effectiveness is 
limited by a lack of standardized, unbiased, objective metrics for assessing team performance. 
This is particularly the case for “soft” skills such as communication, leadership, and teamwork. 
The current effort addresses this lack of objective team performance metrics by developing new 
behavioral analysis tools. Specifically, we propose using sensors, immersive virtual 
environments and information visualization to capture, analyze and review new metrics from 
team behavior data.  
 
Observation of high performance teams suggests that certain behavioral characteristics of team 
interaction--such as the relative position of team members to each other or to other objects--are 
indicators of team effectiveness. We will examine the utility of this and other objective metrics 
for team assessment and debriefings in context of a scenario where effective team interactions 
are a matter of life and death – high-risk neonatal resuscitation. We are developing an 
immersive 3D walkthrough and replay system to facilitate advanced debriefings of this scenario. 
3D skeleton data and audio will be captured during a team training exercise and later replayed 
within a 3D immersive representation of the operation theater. The user will wear a head-
mounted display driven by a smartphone, allowing untethered interaction with the environment. 
Walkthrough and playback will be controlled using the iPhone gyroscope and external joystick. 
Using the skeleton and audio data, distance- and speech-based metrics will be analyzed and 
displayed in the immersive environment for review. The speech stream of the trainee will be 
isolated and analyzed for keywords and stress levels. Also, the trainee’s motion path will be 
displayed in the environment alongside ideal motion paths, allowing the user to compare his/her 
motion to the ideal and make appropriate changes in future scenarios.  
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Current applications of complex human-in-the-loop feedback are underexplored and 
undeveloped. Systems capable of producing extremely rich physiological and contextual data 
sets are emerging, but face difficulty in application due in part to lack of characterization of 
human biometric feedback systems. Our work proposes that the use of user-like avatars in 
these types of feedback systems offers an advantage over non-avatar-based feedbacks.  
 
In this poster, we provide a short background on complex biofeedback and biometric feedback 
systems and highlight the benefits of avatar-based feedback methods in the context of in-
development works of the Personal Interactive Experiences (PIE) lab.  
 
Avatar customization software is demonstrated on an Android smartphone.  The software 
integrates a photo of the user’s face (captured with the smartphone camera) onto an animated 
avatar displayed as the smartphone’s background wallpaper.  The study in which the custom 
avatar will be used is outlined. A discussion of potential variables that influence the 
effectiveness of an avatar system based on the Proteus effect is provided. Some variables 
considered include the ‘application space’ of the avatar (glanceable/ambient vs engaged 
interaction), the ‘user-likeness’, level of customization, level of realism, tangibility, and the 
behavior of the avatar.  
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In this poster a new approach for realizing a reconfigurable microstrip patch antenna is 
proposed on the basis of radially-foldable linkage kinematic theory. Using a Hoberman’s planar 

foldable linkage, in which rotation in the -direction provides translation in the radial direction, a 
radiating shape-shifting surface (RSSS) can be developed. To demonstrate the interesting 
characteristics of the approach, two resonant frequency-tunable antennas were prototyped. The 
antennas incorporate parasitic patches, which are repositioned over a fixed circular microstrip 
patch antenna. The mechanical movement results in tunability of the antenna resonant 
frequency without degrading the return loss bandwidth or radiation pattern. Experimental results 
for a design with electromagnetically-coupled parasitic patches demonstrate tuning of the 
resonant frequency by >10% over the 2.7-3 GHz frequency range with essentially constant gain 
and return loss bandwidth. Greater than 26% tuning bandwidth is achieved with the second 
design in which the parasitic patches make electrical contact with the primary antenna element.
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In this poster, we tried to measure the motion of human body using a piezoelectric sensor. We 
reviewed several related researches, and our goal is to monitor the motion of the patient on a 
bed. We used the piezoelectric sensor in order to measure human body’s pressure on a bed, 
and designed the controller with 32bit ARM microprocessor. Sensor signals were amplified 
seven times because the original signals of piezoelectric sensors are very low. Monitoring 
program on a PC was developed to save data from the controller. The sensor was installed 
under a mattress of a medical bed.  For experimentation, a normal subject used to lie down on a 
mattress and get up. Another subject mimicking a stroke patient repeated the same motion. We 
repeated to measure the motion of two subjects more than 10 times. We are on the process of 
classifying the waveforms of a normal subject and a mimicking subject by duration of the motion 
and repeating patterns of the signals.  
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Biometric datasets are growing in size with time. Procurement of such datasets and resources 
for development and evaluation of biometric algorithms is expensive, time consuming and often 
require expertise in systems software. Our goal in this project is to build a cloud-based 
evaluation system, which can host a common dataset and allow the submission of algorithms 
either as source code or Linux x-86 executable, to enforce a standard experimental protocol, 
and to provide results in a standard format. This facilitates comparing algorithms with each other 
and benchmarking progress. In order to efficiently service these algorithms, we need expensive 
computers with lot of storage and processing power. Having such systems eliminates the need 
for procurement of datasets and resources for experimentation, thus lowering the barrier for 
engaging in biometrics research. This style of cloud-based online evaluation system will 
encourage other biometric and research communities to build similar systems. A preferred 
solution to deploy this web-app is using Amazon Web Services, which provides computing 
power as well as storage capacity. In this paper, we share our experience with transitioning the 
HumanID Gait Challenge from traditional data+code type structure to a cloud based solution. It 
is available at http://23.21.197.26/ 
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Abstract—Biometr ic datasets are growing in size with time.
Procurement of such datasets and resources for development and
evaluation of biometr ic algor ithms is expensive, time consuming
and often requires exper tise in systems software. Our goal in this
project is to build a cloud-based evaluation system, which can
host a common dataset and allow the submission of algor ithms
either as source code or Linux x-86 executable, to enforce a
standard exper imental protocol, and to provide results in a
standard format. This facilitates compar ing algor ithms with each
other and benchmarking progress. In order to efficiently service
these algor ithms, we need expensivecomputers with lot of storage
and processing power. Having such systems eliminates the need
for procurement of datasets and resources for exper imentation,
thus lower ing the barr ier for engaging in biometr ics research.
This style of cloud-based online evaluation system will encourage
other biometr ic and research communities to build similar
systems. The prefer red solution to deploy this web-app is using
Amazon Web Services, which provides computing power as well
as storage capacity. In this paper, we share our exper ience
with transitioning the HumanID Gait Challenge from traditional
data+code type structure to a cloud based solution. I t is available
at http://marathon.csee.usf .edu/GaitBaseline/gaitcloud

I . INTRODUCTION

The development of a biometric system involves two steps.

First step is to implement an algorithm. Second step is to

test the algorithm using available dataset. To achieve a robust

biometric system, the algorithm needs to be tested exhaustively

on a dataset and testing procedure should be standardized such

that algorithms can be compared. In order to perform large

scale exhaustive testing, one needs to build a robust system

which requires expertise in several computer technologies. A

biometric evaluation system evaluates a submitted biometric

algorithm against a common dataset using a specific experi-

mental protocol and produces results in a standard format.

Cloud computing [10] is a rapidly emerging and adapting

technology. The key advantage of cloud computing is that the

user can lease only the required amount of software and/or

hardware for the desired duration without incurring capital and

maintenance expenses and also dynamically scale resources if

needed.

We used the Infrastructure as a Service (IaaS) offering from

Amazon Web Services to build the HumanID Gait Challenge

problem [14] on the cloud that allows the user to use this

web-app as Software as a Service (SaaS). The researcher can

upload the candidate algorithm to the web-app and evaluate

its performance against the HumanID dataset. The advantage
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Fig. 1. Gait Web-App Architecture.

here is that the researcher need not acquire a local copy of

the huge dataset. Once the evaluation is complete, the results

are available in the form of Receiver Operating Characteristic

(ROC) curve and Cumulative Match Curve (CMC).

Evaluating and providing feedback quickly to theuser on the

algorithm can facilitate in rapid development of the algorithms.

The Gait web-app uses the Gait Human-ID challenge testing

protocol [14]. The gait web-app framework has been validated

with gait baseline algorithm [14]. The experimental results

presented in this paper show that the gait web-app exploits

cloud services to provide an efficient and scalable solution.

I I . RELATED WORK

Due to lack of access to standard protocols, initially sci-

entific community and commercial organizations developed

their own datasets, implemented their own testing protocols

and reported results, which made performance comparison

among algorithms impossible [7]. In an effort to standardize

testing protocol, few systems emerged. Based on the taxonomy

proposed by [2], the offline tests can be classified into:

• In-house-self-defined test: Self-defined testing protocol

implemented on their private dataset.

• In-house-existing benchmark: Existing testing protocol

implemented on publicly available dataset. [12], [9].

• Independent-weakly supervised: The database is made

available at a specific time and the testing protocol needs

to be implemented within certain time limit. [11], [8].

• Independent-supervised: Similar to independent-weakly

supervised, except that the testing protocol is imple-

mented on user’s hardware at evaluators site. [3], [15].

• Independent-strongly supervised: Standard testing proto-

col is implemented on the dataset. The dataset is released

after the completion of the competition. [5], [6], [16].
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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 type 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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Here at the USF Tampa campus, we have about 10,000 desktop PCs in faculty and staff offices, 
dedicated labs, and open use areas (such as the library). Most of these PCs are fully powered-
on 24/7, consuming around 70 to 100 Watts even when not in active use. Considering that a 
computer draws less than 5 Watts in sleep mode, these PCs would consume significantly less 
energy if they could be put to sleep when they are not in active use. However, allowing 
computer to sleep too frequently can create an annoyance for its user. Power management 
software can automatically put PCs to sleep with minimal user annoyance. Power management 
software vendors (such as Verdiem) claim to be able to save about $20 per PC if their software 
is in use on a typical PC. What is needed is a mechanism to quantify the savings as would be 
shown in an electricity bill (at the wall socket), and to verify the savings claimed by the software 
vendors.   
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In this poster a method for calibrating camera networks made up of multiple RGB-D cameras 
with about 20% overlap between the views. Small amounts of corresponding points inspired the 
use of an unique geometric object to represent scenes during the alignment process. This 
approach also consists of a method for coherently representing the data from the cameras in 
the network. Using this representation a two-stage alignment process is implemented which 
achieves over 90% accuracy reconstructing scenes. The method is scalable to arbitrarily large 
networks, and generates a single image that represents the unified, calibrated images from the 
cameras in the network.   
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Enormous number of states reach during explicit model checking is the main bottleneck for 
scalability. This paper presents approaches of using decision diagrams to represent very large 
state space compactly and efficiently. This is possible for asynchronous systems as two system 
states connected by a transition often share many of the same local portions. Using decision 
diagrams can significantly reduce memory demand by not using memory to store the redundant 
information among different states. This paper considers multi-valued decision diagrams for this 
purpose. Additionally, a technique to reduce the run-time overhead of using these diagrams is 
also described. Experimental results and comparison with the state compression method as 
implemented in the model checker SPIN show that approaches presented in this paper are 
memory efficient for storing large state space with acceptable run-time overhead.
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In this poster the idea and working model of a Smart Grid Testbed is presented. Using the 
Schweitzer Engineering Laboratories equipment which includes SEL-421 Protection Automation 
Control and SEL-3530 Real-Time Automation Controller we can gather vital data from the 
transmission lines across the grid system and save it on a server using the OSISoft software. 
The OSISoft software is used to configure the PI-SERVER that is then used to centralize data 
acquired from relays in the lab. These relays are centralized to the PI-SERVER using the DNP 
3.0 protocol which is used as the primary protocol standard to establish communications 
between all the equipment and the PI-SERVER. As many as 20,000 data points can be 
acquired using the current license of the PI-SERVER. Each data point requires its own PI-Tag 
and must be configured to the type of information that is being output from relays to the PI-
SERVER.  We use the SEL-421 to monitor three-phase voltage readings, Power output, Phase 
angles, and three-phase current but that is not the limit of the usage one can get out of it.    
 
A complete Smart Grid Tesbed can be setup using more SEL equipment that is available to us. 
This includes SEL-2407 GPS Synchronization Clock, SEL-3778 Vector Synchrophasor 
Processor and SEL-2411 Programmable Automation Controller. The nature of a Grid System 
makes it very difficult to be scaled down into a laboratory Testbed perfectly but using the 
equipment and technical information that has been provided by Schweitzer Engineering 
Laboratories, Beckwith Electric Co. and OSISoft, it is possible to create a complete working 
model of a Grid System which can then be integrated using the PI-SERVERS. The data that is 
collected can then be used to efficiently monitor the whole power system. This increases 
efficiency and reduces human interaction which in effect reduces response time in case of 
emergencies. This type of integrated Grid System or Smart Grid can help us avoid/reduce black 
outs that have hit U.S. in the past and most recently India.  
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Cobalt catalysts used in Fischer Tropsch synthesis deactivate over time for a variety of reasons. 
C is deposited on the catalyst surface by the dissociation of CO which forms C and O, by 
Boudouard reaction (2CO  CO2 + C), or by dehydrogenation of hydrocarbons. The deposited 
C can form various C structures on the surface, form hydrocarbons, diffuse to the subsurface, 
form carbides of the catalyst or form graphene or coke on the surface. At low C coverages, Co 
surface can be transformed to cobalt carbide by atomic C.1 At high coverages, various C 
species can be formed on the surface.2 Promoters have been suggested as a way to retard the 
deactivation of catalysts caused by C deposition. These promoters reduce the deactivation of 
catalyst by making the surface less susceptible to carbon deposition and poisoning caused by 
trace impurities in the feed.  
 
In this study, we investigate if Ru or Pt added as promoters to Co catalysts aid in preventing the 
deactivation of Co catalyst due to C deposition. A surface alloy model, where the promoter 
metal is dispersed on the top surface of the catalyst, is used in this study. The adsorption 
energies of dimer, trimer, linear, ring and graphitic carbon structures were calculated on both Ru 
promoted and unpromoted surfaces. The activation barrier for the diffusion of C on both the 
surfaces was calculated to check the mobility of C atoms on the surfaces. The activation 
barriers for C-H, C-C, C-C-H and C-C-C coupling were also calculated to determine if the 
promoters inhibit or enhance C-C coupling thereby preventing or facilitating the deactivation of 
the catalyst surface by the formation of various C compounds. The adsorption energies were 
found to follow the order Pt promoted<Ru promoted<unpromoted catalyst. In addition, the 
barriers for C-C and C-C-C coupling were higher on the promoted catalyst suggesting that Pt 
and Ru promoters help prevent C deposition on Co catalyst.  
 
References: 
 (1) Ciobica, I. M.; Santen, R. A. v.; Berge, P. J. v.; Loosdrecht, J. v. d. Surf. Sci. 

 2008, 602, 17. 
 

 (2) Bartholomew, C. H. Appl. Catal. A: Gen. 2001, 212, 17. 
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University of South Florida currently is performing a research project on the treatment of organic 
soils in order to determine a site plan for organic soil stabilization using cement/soil columns. 
One objective of this research is to determine the optimum spacing required for cement/soil 
columns.  In geotechnical and structural engineering practices, there is a deficiency of 
inexpensive noncommercial software that can be used to analyze foundations on non-
homogeneous soils such as stabilized organic deposits. Commercial programs that can be used 
for this purpose are relatively costly, and smaller design firms cannot afford the licenses of 
these programs. In order to provide engineers in such companies with the facility of performing 
structural analysis, a finite difference method (FDM) based computer program was written in 
MATLAB which can perform the structural design of flexible footings on uniform and non-
uniform foundations. This program allows the user to input soil parameters represented as 
subgrade moduli, footing characteristics in terms of the geometry, elastic modulus, and Poisson 
ratio, and loading conditions as spatial distributions. 

The program was created using the differential equation governing the bending of a loaded 
plate. It provides the user with many useful parameters such as the shear force and the bending 
moment at any location on the plane on the footing. It also provides the user with the critical 
shear forces and bending moments along both axes of the footing.. It allows the user to view the 
deflections in order to determine the differential deflection due to soil modifications. The 
program has been verified against many closed form solutions in order to ensure its accuracy. 
This computer program is expected to be useful in determining the optimum site parameters for 
stabilization of organic deposits with cement/soil columns. 
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Nanomagnetic logic (NML) is one of the emerging technologies that hold promise for 
room temperature computation using single-layer, single-domain nanomagnets. The 
nanomagnets are patterned to give them a shape anisotropy, which helps them represent the 
two Boolean logic states (Fig. 1a). Coupling between closely placed nanomagnets together with 
the help of external clocking field helps in logic computation. The coupling is of two types: 
ferromagnetic that acts like a buffer and the antiferromagnetic that acts like an inverter (Fig. 1a 
& 1b). Clocking helps to destabilize the magnetization in the nanomagnets, which helps 
coupling among neighbors at normal operating temperature. Fig. 2 shows a majority fabric in 
NML with A, B and C as inputs and Y as output. Some of the key features of NML, obtained by 
virtue of computation in the magnetic plane, are non-volatility, zero boot-up time, thermal 
robustness and radiation hardness. However, two of the shortcomings of NML are high power in 
generating clocking fields and lack of portable writing and reading interface to the logic. 

Our motivation in this work stems from resolving the above two challenges in NML by 
burrowing certain technologies from the recent Spin Transfer Torque Magnetoresistive Random 
Access Memories (STT-MRAMs) and embedding them into NML. In doing so, we have 
proposed and verified the use of multilayer Magnetic Tunnel Junctions (MTJs) for logic 
computation by magnetic interaction (Fig. 3). MTJs are the memory elements in STT-MRAMs. 
They store data using relative magnetization of two vertically stacked layers inside them. MTJs 
can also be integrated to CMOS and can be written using STT current. By reading their 
resistances of logical 1 and 0 states, the contents of the MTJs can be determined. We have 
shown in [1] that the MTJs can also be clocked by low power STT current. Therefore replacing 
the single-layer nanomagnets with the MTJs in NML, we have succeeded in resolving the two 
shortcomings of NML. Also, taking advantage of the basic information propagation style in NML 
together with the properties of MTJs, we have developed architecture for logic-in-memory 
computation [2] by integrating MTJs with 22nm CMOS technology (Fig. 4). With the clocking 
signal as classifier, the architecture switches role between logic and memory gaining benefits 
from both NML and STT-MRAM features. Possible applications of this architecture are in 
thermally robust and radiation hard environments where STT-MRAMs have already found their 
niches e.g. automobile and space applications. 

                                                                      
Fig 2a: Antiferro coupling      Fig 2: Majority Y=AB+BC+CA     Fig 4: Logic-in-memory architecture 

                               
Fig 1b : Ferro coupling                          Figure 3: MTJ logic states 
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In this poster, two methods of localization of mobile platform are integrated for more accurate 
position estimation. The first method is the Odometry in which the encoder reading is used to 
determine the 3 DoF position of the mobile robot. Wheels’ slippage and skidding will cause the 
position estimation error to grow without pound over the robot movement.  The second method 
is Visual Odometry in which the pose of a mobile robot is determined by using image 
information. In this method computer vision algorithms are used to estimate a 6 DoF pose of a 
moving camera frame by analyzing a sequence of video frames. 
 
3D point clouds from Kinect sensor are used to fine tune the global position estimation of the 
wheelchair mounted robotic arm (WMRA). As the wheelchair moves, the frames of the 3D point 
cloud are captured. The transformation matrix for each two consecutive frames is determined by 
using ICP (Iterative Closet Point) with the encoder’s values. The two consecutive point clouds 
are initially aligned by using encoder transformation matrix. This alignment will be as accurate 
as the encoder’s value read. If there is an error in the encoder position estimation misalignment 
of the two point clouds will occur.  This misalignment which presents the encoder error, is 
corrected by using ICP. The ICP will give a fine alignment transformation matrix.  
 
By updating the encoder transformation matrix with the fine alignment transformation matrix, the 
encoder error will be corrected and the position estimation will be more accurate. The following 
flowchart summarizes the algorithm. 
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Pandemic influenza outbreaks have historically entailed significant societal and economic 
impact. Today, our quality of life is threatened by our inadequate preparedness for the imminent 
pandemic. The key challenges we are facing stem from significant uncertainty in virus 
epidemiology, limited response resources, and the lack of appropriate science-based decision 
support tools. The response to the next pandemic influenza will likely include extensive use of 
antiviral drugs which will create an unprecedented selective pressure for the emergence of 
antiviral resistant virus strains. Nevertheless, the existing literature falls short of comprehensive 
models for pandemic spread and mitigation which incorporate antiviral resistance.  
 
We are building a large-scale simulation optimization framework for pandemic spread and 
mitigation considering sensitive and resistant strains. The analysis is conducted under different 
virus transmissibility and severity scenarios, varying intensity of non-pharmaceutical 
interventions, and several levels of antiviral stockpile availability. The model is intended to 
support pandemic preparedness and response policy making.  
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Previous research has established that friction on concrete pavement surfaces can be 
monitored based on quantifying the brightness of pavement images. The development of this 
technique was facilitated by modeling concrete pavement surface texture using the bi-directional 
reflectance (BRD) properties of the pavement surface texture and illustrating how the change in 
texture results in the enhancement of image brightness. However, when extending this 
technology to asphalt pavements, the color variation of asphalt pavement needs to be 
addressed since color changes in asphalt pavements are significant even in the short-term as 
the aggregates get exposed to the surface due to traffic induced wear. In order to use the 
surface image brightness to quantify frictional variation in asphalt pavements a new filtering 
approach has been introduced in this paper. First, image analysis of binder and aggregates 
were performed to determine the threshold intensity parameters needed for filtering. It has been 
shown how the filtering technique can separate the enhancement in image brightness caused 
by texture degradation and change in brightness due to changes in pavement color. Hence the 
technique can be extended to quantify the frictional variation of asphalt pavements as well. The 
application of the proposed technique has been verified with laboratory and the field samples. 
Statistical analysis proves that the method is capable of identifying frictional variation which 
validates the applicability of the proposed technique.            
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In this poster, a design for an automatic control system is presented. The smart cruise control 
system in a model car was developed based on the V-Cycle of model-based design. Recently, 
automotive electronics have been dramatically changed, and new electronic control unit (ECU) 
have been introduced to satisfy customer expectations and to increase energy efficiency. The 
control system is modeled by MATLAB© and SIMULINK©. Hardware platform is an evaluation 
board equipped with a Freecale© microprocessor. We devised the control algorithm which was 
implemented and tested on the model car, and measured performance. 
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