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    Highly-Integrated Low-Power RF Receivers for Distributed Sensing and IoT Devices
  


  




	Creator:
	Bialek, Hayden
	Abstract:
	Low-power receivers (RX) with 100$\mu W$-scale power consumption can enable several power/energy-constrained IoT applications. However, achieving sensitivity, interferer tolerance and wide operating range with low power presents a challenge for existing architectures, particularly those constrained to highly integrated solutions without high-Q off-chip components. Existing solutions rely heavily on high quality...
	Resource Type:
	Dissertation
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    Modeling of Wave Energy Converter via Instantaneous Frequency
  


  




	Creator:
	Kim, Inyong
	Abstract:
	A multidisciplinary perspective is necessitated for the analysis of wave energy conversion systems, spanning hydrodynamics, mechanics, electric power, and control systems. The complexity inherent in these scientific domains poses challenges for unified analysis. This paper addresses these challenges by connecting various domains through the application of circuit theory, characterizing the...
	Resource Type:
	Masters Thesis
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    Point-of-care and wearable sensors for non-invasive stress hormone detection with molecularly imprinted techniques
  


  




	Creator:
	Yeasmin, Sanjida
	Abstract:
	Rapid and sensitive detection of stress hormones, such as cortisol and dehydroepiandrosterone (DHEA), can benefit the diagnosis of diseases related to adrenal gland disorders, post-traumatic stress disorders, chronic fatigue syndrome, and more. Stress hormones fluctuate in a circadian rhythm, the highest in the early morning and the lowest at night;...
	Resource Type:
	Dissertation
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    Plasma-Jet Printing and In Situ Sintering of Electronic Materials for Flexible Hybrid Electronic Applications
  


  




	Creator:
	Manzi, Jacob
	Abstract:
	Additive manufacturing has become a promising method for the fabrication of inexpensive, green, flexible sensors and electronics. Printed electronics on low- temperature substrates are very appealing for the flexible hybrid electronics market for their use in disposable and biocompatible electronic applications and in areas like packaging, wearables, and consumer electronics....
	Resource Type:
	Dissertation
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    On the domain generalizability of RF fingerprints through multifractal dimension representation
  


  




	Creator:
	Johnson, Benjamin
	Abstract:
	RF data-driven device fingerprinting through the use of deep learning has recently surfaced as a possible method for secure device identification and authentication. Traditional approaches are commonly susceptible to the domain adaptation problem where a model trained on data from one domain performs badly when tested on data from a...
	Resource Type:
	Masters Thesis
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    Power Electric System Load and Generation Forecasting via ARMA, ARIMA, and K-Medoids Methods for Grid Expansion Purposes: A Comparison
  


  




	Creator:
	McLaughlin, Zachery D.
	Abstract:
	The electric power grids of countries across the globe rely on load and generation forecasting to know when, where, and how much resources need to be dispatched to sustain proper grid operation. Because of this, forecasting needs to be highly accurate to avoid unnecessary resource dispatch which can be costly....
	Resource Type:
	Capstone Project



    

  




  
    
    
      

  
      
        7. 
      
    Power System Resilience Following a Cascadia Subduction Zone Earthquake
  


  




	Creator:
	Weinmann, Riley
	Abstract:
	Just off the coast of the Pacific Northwest lies the Cascadia Subduction Zone (CSZ); odds of a very large CSZ earthquake occurring in the next 50 years is estimated to be about 37%. A CSZ seismic event has the potential to cause wide scale damage not just to the power...
	Resource Type:
	Masters Thesis



    

  




  
    
    
      

  
      
        8. 
      
    Power system reliability and power quality assessments with grid-connected wave energy converters
  


  




	Creator:
	Boller, Michael D.
	Abstract:
	Generating abundant, renewable energy from Earth’s oceans is an attractive option for meeting increasing energy demand. Marine renewable energy also comes with the variability of renewable sources, which impact the reliability and power quality of the electrical grid. On a transmission-level, this dissertation looks at ensuring reliability of the power...
	Resource Type:
	Dissertation
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    The sexualization of women in modern film trailers
  


  




	Creator:
	Loiselle, Sierra
	Abstract:
	Previous research has shown that women are increasingly sexualized in a variety of media contexts. I conducted a content analysis of film trailers from 2018 and 2019 to examine the relationship between the sexualization and objectification of female-presenting characters to the popularity of the film and its trailer. A random...
	Resource Type:
	Honors College Thesis
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    A case for application-based linear transformers : applied towards text-to-spectrogram
  


  




	Creator:
	Agostinelli, Victor
	Abstract:
	Various natural language processing (NLP) tasks necessitate deep models that are fast, efficient, and small based on their ultimate application at the edge or elsewhere. While significant investigation has furthered the efficiency and reduced the size of these models, reducing their downstream latency without significant trade-offs remains a difficult task....
	Resource Type:
	Masters Thesis



    

  




  
    
    
      

  
      
        11. 
      
    Machine learning for computer architecture design and optimization
  


  




	Creator:
	Penney, Drew
	Abstract:
	Machine learning applied to computer architecture has rapidly transitioned from a theoretical novelty to being a driving force behind design, control, and simulation in practically all components. These machine-learning-based methodologies are further notable for their scalability to increasingly complex design challenges, which has allowed these methodologies to surpass the prior...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        12. 
      
    Characterizing spin-orbit torques in β-W/Ta/CoFeB/MgO devices
  


  




	Creator:
	Allen, Shane R.
	Abstract:
	Materials with a strong spin Hall effect and Rashba-Edelstein effect have the potential to improve the efficiency of solid-state magnetic memory technologies and other magnetic logic devices. Heavy metals have been identified as having these properties, including the beta crystal phase of tungsten. In this work, we determine the strength...
	Resource Type:
	Masters Thesis
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    Leveraging transformer encoder output for effective token summary in simultaneous translation
  


  




	Creator:
	Raffel, Matthew
	Abstract:
	Simultaneous speech-to-text translation remains a difficult yet important problem for modern machine learning models whereby a text translation is generated concurrently with receiving partial speech inputs. One state-of-the-art simultaneous speech-to-text model is the augmented memory transformer whose encoder breaks a speech input into fixed-size overlapping segments composed of left, right,...
	Resource Type:
	Honors College Thesis
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    Foreground signature extraction for a non-linear hyperspectral mixing model
  


  




	Creator:
	Hollis, Jarrod
	Abstract:
	Hyperspectral images consist of intensity measurements associated with a large number of EM wavelengths per pixel. When a pixel contains a single material, the measurements of the pixel match the spectral signature of the material. When multiple materials are present in a single pixel, spectral mixing occurs, and signatures of...
	Resource Type:
	Masters Thesis



    

  




  
    
    
      

  
      
        15. 
      
    Design and Implementation of a Modular Ocean Drifter Kit
  


  




	Creator:
	Green, Austin
	Abstract:
	Ocean Drifters are a low-cost and easy-to-use platform that are commonly used for studying ocean currents. With added interest in studying the ocean, emphasis has been taken to make it more accessible. A pilot course focused on introducing the topic of ocean sensing was announced. The HC 407 course will...
	Resource Type:
	Honors College Thesis



    

  




  
    
    
      

  
      
        16. 
      
    Wireless Microwave Sensing in Environmental and Biomedical Applications
  


  




	Creator:
	Uluer, Ismail Hakki
	Abstract:
	This dissertation studies two different wireless microwave sensing applications in the subjects of environmental monitoring and biomedical devices. The environmental sensing application presents a design of novel wireless sensor node configurations. These nodes are intended to be used specifically in a built environment of railroad track ballast for its health...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        17. 
      
    Environment-adaptive RF Sensing with Transferable ANN Features
  


  




	Creator:
	Wang, Guangxin
	Abstract:
	Radio frequency (RF) sensing arises as a promising option for enabling the internet of things (IoT) applications that transform our life into a world of smart homes, smart cities, and smart industries. The innovation of IoT reveals the benefits of RF sensing across cost, pervasiveness, unobtrusiveness, and privacy. However, challenges...
	Resource Type:
	Dissertation
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    Advancing Power Grid Computing: Analysis and Synthesis of Wide-Area Data, Distributed Real-Time Hardware-In-the-Loop Simulations, and Machine Learning for Event Detection
  


  




	Creator:
	Hagan, Travis
	Abstract:
	Global Positioning Systems have allowed for precise timing of power system measurements over wide areas. This newly found capability has the potential to provide much greater insight into the operation of the power system and its response to contingencies, but few analytical techniques currently exist that provide enough robustness and...
	Resource Type:
	Dissertation
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    High-performance Ring Amplifier based Analog-to-Digital Converters
  


  




	Creator:
	Hu, Hang
	Abstract:
	Ring Amplifier serves as a great candidate both for precision amplification and fast integration in the discrete time system. It can be utilized in high-performance analog-to-digital converters (ADCs). In high-speed ADC utilizing pipelined architectures with residue amplification, Successive-Approximation Register (SAR) ADCs as the sub-ADC and power efficient Ring Amplifier based...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        20. 
      
    People Counting System Using MmWave MIMO Radar with 3D Convolutional Neural Network
  


  




	Creator:
	Shih, Cheng-Che
	Abstract:
	Recent advances in computing, communication, and artificial intelligence (AI) technologies have made our world more interconnected and data-rich than ever with the proliferation of smart devices and sensors. As a result, we are increasingly dependent on electronic devices and sensors to automate away life’s mundane parts. For example, in business...
	Resource Type:
	Masters Thesis
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    Cost-Age-Time Data Organized Garbage Collection
  


  




	Creator:
	Lee, Dongjun
	Abstract:
	NAND flash based solid state drives (SSDs) require out-of-place updating due to the characteristics of flash memories. In addition, due to the mismatched granularity between read/write and erase operations, a cleaning policy involving garbage collection and wear leveling has to perform data migration incurring high overhead. Another challenge is that...
	Resource Type:
	Masters Thesis
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    Implementation of Distributed Localized Communications
  


  




	Creator:
	Snyder, Thomas
	Abstract:
	Artificial collectives are useful for accomplishing tasks that require teamwork from multiple simple robots. Multiple robot and collective testbeds have been developed, yet none stay committed to leverage the local interactions, group size, and imperfect information assumptions that strengthen biological collectives. A review of the collective and multiple robot literature,...
	Resource Type:
	Honors College Thesis
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    SIMstat: Wireless, Highly-Reconfigurable Electrochemical Analog Front-End for Point-of-Care Diagnostics and Continuous Monitoring
  


  




	Creator:
	Cook, Jacob M.
	Abstract:
	Within the past decade, the continued-scaling of CMOS processes and improvements in industry mixed-signal integrated-circuit designs have enabled a rapid decrease in the cost, form-factor, and power for point-of-care diagnostics and electrochemical instrumentation. Similarly, advances in low-power RF designs have prompted entire System-on-Modules supporting widely varied Internet-of-Things (IoT) applications. The...
	Resource Type:
	Masters Thesis



    

  




  
    
    
      

  
      
        24. 
      
    Towards Deep Learning Model Portability for Domain-Agnostic Device Fingerprinting
  


  




	Creator:
	Gaskin, Jared
	Abstract:
	In recent years, RF (Radio Frequency) device fingerprinting using deep learning has emerged as a method of identifying devices solely by their RF transmissions. Conventional approaches to this type of device fingerprinting are not portable to different domains. That is, if a model for this purpose is trained on data...
	Resource Type:
	Masters Thesis
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    Implementing a Low Power Soil Monitoring System for Small- and Large-Scale Applications
  


  




	Creator:
	Marshall, Jordyn
	Abstract:
	Due to increasing populations, food production must increase significantly to be sustainable. The Internet of Things has been shown to have potential in the field of agriculture to make farming practices more efficient. However, for IoT to be properly integrated into agriculture, sensors must be applied within the field and...
	Resource Type:
	Honors College Thesis
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    A Multiresolution Analysis of Temporal Logic
  


  




	Creator:
	Pelphrey, Richard E.
	Abstract:
	Is it possible to determine whether a signal violates a formula in Signal Temporal Logic (STL), if the monitor only has access to a low-resolution version of the signal? We answer this question affirmatively by demonstrating that temporal logic has a multiresolution structure, which parallels the multiresolution structure of signals....
	Resource Type:
	Masters Thesis
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    Evaluating TEG Energy Harvesting Capabilities Across Naturally Occurring Temperature Gradients
  


  




	Creator:
	Estenson, Alyssa H.
	Abstract:
	Thermoelectric generators (TEGs) have gained much popularity in the search for alternatives to clean sources to harvest energy. Given their capability to harness an electric potential given a temperature differential across their opposing faces, and the foreseeable prevalence of naturally and/or commonly occurring temperature gradients in multiple applications, TEGs are...
	Resource Type:
	Honors College Thesis



    

  




  
    
    
      

  
      
        28. 
      
    Radioactive Isotope Matching for an Embedded System
  


  




	Creator:
	Wagner, Samuel T.
	Abstract:
	The goal of this project is to create a lightweight radioactive isotope identification program for an embedded system using the C programming language to perform isotope matching on a subset of isotopes. First, the physics behind radioactive spectra and their key features are explained. Next, the characteristics of the spectra...
	Resource Type:
	Honors College Thesis



    

  




  
    
    
      

  
      
        29. 
      
    Bayesian Reinforcement Learning Based Control For Ocean Wave Energy Conversion
  


  




	Creator:
	Ghorban Zadeh, Leila
	Abstract:
	This work – in which three peer-reviewed academic papers are presented – addresses the ap-plication of Bayesian Reinforcement Learning to the control of a class of ocean wave energy conversion systems. The first paper presents a comparison of a Reinforcement-Learning (RL) based wave energy converter controller against standard Reactive Damping...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        30. 
      
    Sizing and Performance of the Pendulum Power Take-Off Wave Energy Converter: Modularity and Chaotic Behavior
  


  




	Creator:
	Dizon, Chris
	Abstract:
	Multiple wave energy converter (WEC) archetypes exist with varying power take-off (PTO) designs in the attempt to maximize ocean energy harnessed and converted into useful energy. The pendulum PTO is popular for its simple, yet robust functionality due to its internally located components and simple operation. Additionally, this PTO does...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        31. 
      
    Paths to Innovation: How Businesses Achieve Competitive Advantage
  


  




	Creator:
	Oster, Dylan
	Abstract:
	To detail common paths followed by companies to produce innovative products, I reviewed existing literature and conducted several semi-structured interviews with a variety of people from different companies and fields. Based on this research, I found that most (but not all) innovative products follow a few general paths. These paths...
	Resource Type:
	Honors College Thesis



    

  




  
    
    
      

  
      
        32. 
      
    Millimeter-Wave Wideband Low-Noise Amplifiers in 22FFL Technology
  


  




	Creator:
	Gupta, Soumya
	Abstract:
	The deployment of advanced technology standards for 5G and beyond in cellular networks has resulted in interest in integrated circuits (ICs) operating at frequencies above 10GHz. This has sparked research on wideband circuits in commercial low-cost silicon technologies, operating at high RF and mm-wave frequencies. Given the wide range of...
	Resource Type:
	Masters Thesis
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    Autonomous Sensor Systems For Wind Turbine Blade Collision Detection
  


  




	Creator:
	Clocker, Kyle
	Abstract:
	Wind turbines serve an increasing proportion of total energy generation, with expanded onshore and offshore installations proceeding worldwide. Continued construction, expansion, and operation of wind energy installations must be managed in conjunction with effects on local and migratory wildlife, specifically bird and bat species that may be affected by wind...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        34. 
      
    Electronic Stability of Metal Halide Perovskites
  


  




	Creator:
	Hong, Min Ji
	Abstract:
	Despite near unanimous opinion on the consequences of climate change by scientific community, the rate at which carbon is emitted into the atmosphere continues to increase. The need for a clean and sustainable source of energy is therefore one of humankind's most urgent challenges. Solar energy is the most abundant...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        35. 
      
    Nucleation Inhibiting Mechanisms in Atomic Layer Deposition of Nanolaminates
  


  




	Creator:
	Witsell, Shane Mike’ele Williama
	Abstract:
	Nucleation in atomic layer deposition (ALD) determines how many cycles are required to initiate growth and to form a continuous film. Nucleation has been exploited for the formation of nanoparticles, catalysts, and for area-selective ALD. Although sometimes overlooked or misrepresented in ALD reports, nucleation is also critical for multicomponent ALD...
	Resource Type:
	Masters Thesis



    

  




  
    
    
      

  
      
        36. 
      
    CMOS Transducers and Programmable Interface Circuits for Resource-Efficient Sensing Applications
  


  




	Creator:
	Sengupta, Shaan
	Abstract:
	Modern sensors are complex systems comprising multiple sub-systems such as transducers, analog and mixed-signal interface circuits, digital processing circuits, and packaging. Over the last few decades, innovations in these sub-systems combined with their increased integration in complementary metal-oxide semiconductor (CMOS) processes have led to the rapid growth in sensors for...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        37. 
      
    Secure Data Analytics under Data Integrity Attacks
  


  




	Creator:
	De Silva, Shashini A.
	Abstract:
	There has been tremendous growth in using data analytic and machine learning algorithms to make critical decisions, such as in the national power grid, healthcare operations, and autonomous vehicles. Employing data analytic for decision-making allows cyber attackers to manipulate the decisions of these algorithms through data falsification. Hence, the trustworthiness...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        38. 
      
    Radiation Detection Module and Radioactive Isotope Identification System
  


  




	Creator:
	Ma, Naixuan
	Abstract:
	Radiation is part of our life. Most people may know a radioactive source is very dangerous. But there are very few situations people are exposed to uncontrolled radionuclides above background. A radioactive source can emit gamma rays which are the highest energy type in electromagnetic radiation.[2] Gamma rays are like...
	Resource Type:
	Capstone Project



    

  




  
    
    
      

  
      
        39. 
      
    Wireless Multi-Sensor Patch for Wind Turbine Impact Detection
  


  




	Creator:
	Wilson, Calder
	Abstract:
	Bird and bat collisions with wind turbines are a problem that needs to be better quantified for its impact to be fully understood. This thesis documents portions of the design of a sensor patch module for use on wind turbines blades to detect impacts caused by birds and bats. This...
	Resource Type:
	Honors College Thesis
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    Switch-capacitor Power Amplifier with Enhanced Power Back-off Efficiency and Linearity
  


  




	Creator:
	Qiao, Bo
	Abstract:
	Nowadays, wireless communication systems use high-order quadrature amplitude modulation (QAM) together with orthogonal frequency-division multiplexing (OFDM) to increase the link capacity and robustness. These signals always have large peak-to-average power ratio (PAPR) and require power amplifiers (PAs) achieve both high efficiency and linearity simultaneously. For the efficiency, the complementary metal...
	Resource Type:
	Dissertation
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    Locating Radio Signals Using Software Defined Radio
  


  




	Creator:
	Johnson, Benjamin E.
	Abstract:
	Locating sources of radio signals can be useful in many applications. From pointing antennas at nearby radio towers to fox hunting, being able to determine the relative location or direction to a radio transmitter can be very useful. Generally, it is necessary to have the current GPS locations of both...
	Resource Type:
	Honors College Thesis
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    Application of Nonlinear Model Predictive Controller for Ocean Wave Energy Conversion Systems
  


  




	Creator:
	Haider, Ali S.
	Abstract:
	This work addresses the application of Nonlinear Model Predictive Control (NMPC) to a class of ocean wave energy conversion systems in which the cost functional is not in a standard quadratic form, and the WEC model includes the nonlinear effects, such as the hydrodynamic viscous drag. The NMPC implementation is...
	Resource Type:
	Dissertation
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    Exploring Indoor Navigation Based on 9-dof Kalman Filter and SLAM Algorithm
  


  




	Creator:
	Qin, Shuxian
	Abstract:
	Traditional localization techniques rely on triangulation or trilateration, where in a set of three or more stationary known locations is used to estimate a “client” position. For inertial navigation, these techniques can estimate client positions merely using the measured data from tri-axial accelerometers and gyroscopes. However, the use of double...
	Resource Type:
	Capstone Project



    

  




  
    
    
      

  
      
        44. 
      
    New Techniques for Multi-Channel Biosignal Acquisition and Low-Power, Low-Resistance-Measurement Systems
  


  




	Creator:
	Kim, Jinyong
	Abstract:
	Dense electrical recording of biosignals has been developed to provide spatial resolution and precise temporal information for health monitoring, diagnostics, and clinical research. However, more electrodes require more wires, and wiring density quickly becomes a limiting factor. To break this bottleneck, we proposed a frequency-division multiplexing (FDM) based architecture for...
	Resource Type:
	Dissertation
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    Creating and Assessing Cozmo Behaviors for Expressing Emotion
  


  




	Creator:
	Chan, Lilian C.
	Abstract:
	As human-robot interaction becomes more commonplace, roboticists should understand how robot behaviors are perceived by people to avoid misunderstandings. In our lab, we are exploring the use of a Cozmo as an interactive, break-taking aid in workplace settings. Before our interactive aid can be released into the wild, we must...
	Resource Type:
	Honors College Thesis
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    Information-theoretic Approach to Design and Evaluate  Privacy-preserving and Fair Frameworks for Continuous High-dimensional Data
  


  




	Creator:
	Alsulaimawi, Zahir Ahmed Hussein
	Abstract:
	Deep learning is becoming the latest trend in sensitive applications, such as healthcare, criminal justice, and finance. As these new applications emerge, adversaries are circumventing them.
Further, there have been concerns about the possibility of bias and discrimination in predictive applications. 
In order to address these issues, we propose an...
	Resource Type:
	Dissertation
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    5th-Order Elliptic LPF Using Passive Charge Compensation Technique (PCC) Design
  


  




	Creator:
	Tsai, Cheng H.
	Abstract:
	The passive charge compensation (PCC) technique was introduced for switched capacitor (SC) circuit to increase the slew rate and enhance the linearity performance, as PCC techniques are used on the Delta-Sigma modulator (DSM) in ADC circuitry. The PCC technique of the project was applied to the design of a SC...
	Resource Type:
	Masters Thesis
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    gm/ID Design Techniques for Low-power High-performance CMOS Analog  Integrated Circuits
  


  




	Creator:
	Aueamnuay, Chaiyanut
	Abstract:
	The gm/ID-based design of analog integrated circuits introduced in 1996 employs an empirical transistor sizing methodology using SPICE-generated lookup tables that enables good agreement between simulations and specifications. This thesis introduces a new SPICE lookup table that extends the gm/ID approach to the Miller pole-splitting frequency compensation of the classical...
	Resource Type:
	Masters Thesis
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    Non-enzymatic electrochemical sensors based on functionalized nanomaterials
  


  




	Creator:
	Wu, Bo
	Abstract:
	Unlike other biosensing, electrochemical biosensor has the advantages of robustness, easy miniaturization, excellent detection limits, and capability in handling small analyte volumes. The detection selectivity of the electrochemical biosensors is mainly supported by bioreceptors. However, these receptors always suffer from the performance variation caused by the environment and the thermal-...
	Resource Type:
	Dissertation
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    Development of a Collision Detection Module for Avian and Bat Species on Wind Turbine
  


  




	Creator:
	Davis, Cassandra L.
	Abstract:
	Renewable energy technology continues to grow in popularity as countries aim to reduce greenhouse gas emissions. Land based and offshore wind turbines are one option for expanding renewable energy sources. However, as wind energy adoption increases, so does the need for enhanced monitoring of wind turbines’ potential effect on local...
	Resource Type:
	Capstone Project
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