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    Synthetic instrument generation : generating novel instrument timbres with a genetic algorithm
  


  




	Creator:
	Knowlton, John
	Abstract:
	The use of genetic algorithms to compose music and generate sounds is an area of interest in the artificial intelligence field. Music and instrument sounds have known rules and structures that can be followed which make them well-suited for genetic algorithms. However, genetic algorithms still struggle to generate sounds comparable...
	Resource Type:
	Honors College Thesis
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    Safe navigation in highway environment using behavioral cloning
  


  




	Creator:
	Damle, Malhar
	Abstract:
	Over 37,000 people die each year in automobile accidents, with many of these fatalities resulting from collisions with emergency vehicles. The rise of autonomous cars creates the need for an accurate and failsafe method of detecting and responding to emergency vehicles safely and on time. This thesis investigates the ability...
	Resource Type:
	Honors College Thesis
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    Semantic embodied navigation : developing agents that navigate from language and vision
  


  




	Creator:
	Krantz, Jacob
	Abstract:
	Autonomous robotic agents are on their way to becoming in-home personal assistants, construction assistants, and warehouse workers. The degree of autonomy of such systems is reflected by the manner in which we specify goals to them; the abstraction of low-level commands to high-level goals goes hand-in-hand with increased autonomy. In...
	Resource Type:
	Dissertation
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    Visual object discovery and understanding
  


  




	Creator:
	Yuan, Jialin
	Abstract:
	Learning to recognize objects is a fundamental and essential step in human perception and understanding of the world. Accordingly, research of object discovery across diverse modalities plays a pivotal role in the context of computer vision. This field not only contributes significantly to enhancing our understanding of visual information but...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        5. 
      
    Inclusive Software Design and Its Methods for Beyond-WIMP User Interfaces
  


  




	Creator:
	Fallatah, Abrar
	Abstract:
	While digital inclusivity researchers and software practitioners have been trying to address exclusion biases in Windows, Icons, Menus, and Pointers (WIMP) user interfaces (UIs) for a long time, little has been done to investigate if and how inclusive software design and its methods that have been devised for WIMP UIs...
	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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    Investigating Latent State and Uncertainty Representations in Reinforcement Learning
  


  




	Creator:
	Koul, Anurag
	Abstract:
	Learning latent space representations of high-dimensional world states has been at the core of recent rapid growth in reinforcement learning(RL). At the same time, RL algo- rithms have suffered from ignored uncertainties in the predicted estimates of model-free or model-based methods. In our work, we investigate both of these aspects...
	Resource Type:
	Dissertation
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    Stake-Free Evaluations of Black-Box Optimization and Spatio-Temporal Graph Network Algorithms
  


  




	Creator:
	Merrill, Erich, III
	Abstract:
	Papers proposing novel machine learning algorithms tend to present the algorithm or technique in question in the best possible light. The standard practice is generally for authors to emphasize their proposed algorithms' performance in the precise setting where it is maximally impressive, often by only fully evaluating their best known...
	Resource Type:
	Dissertation
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    Deep Learning for Human and Biological Languages
  


  




	Creator:
	Hong, Junki
	Abstract:
	We explore the application of deep learning to the disparate fields of natural language processing and computational biology. Both the sentences uttered by humans as well as the RNA and protein sequences found within the cells of their bodies can be considered formal languages in computer science, as sets of...
	Resource Type:
	Dissertation
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    Explanations and Processes to Enable Humans to Assess AI with Respect to Manipulable Properties
  


  




	Creator:
	Dodge, Jonathan E.
	Abstract:
	Assessing AI systems is difficult. Humans rely on AI systems in increasing ways, both visible and invisible, meaning a variety of stakeholders need a variety of assessment tools (e.g., a professional auditor, a developer, and an end user all have different needs). We posit that it is possible to provide...
	Resource Type:
	Dissertation
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    An Information Modeling Framework for Support of Sustainable Manufacturing System Design Decision Making
  


  




	Creator:
	Shankar Raman, Arvind
	Abstract:
	Manufacturing technology has continuously evolved and advanced over the past century; this has led to an increase in the production of consumer and industrial goods driven by simultaneous growth in population and wealth. Despite the resulting economic and labor growth, environmental impacts of manufacturing have increased dramatically due to the...
	Resource Type:
	Dissertation
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    Auxiliary Tasks for Efficient Learning of Point-Goal Navigation
  


  




	Creator:
	Desai, Saurabh Satish
	Abstract:
	Top-performing approaches to embodied AI tasks like point-goal navigation often rely on training agents via reinforcement learning over tens of millions (or even billions) of experiential steps – learning neural agents that map directly from visual observations to actions. In this work, we question whether these extreme training durations are...
	Resource Type:
	Masters Thesis
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    Learning and Improving Policies for Probabilistic Planning Problems
  


  




	Creator:
	Issakkimuthu, Murugeswari
	Abstract:
	In this work, we study the problem of learning and improving policies for probabilistic planning problems. In the first part, we train neural network policies for probabilistic planning problems modeled as factored Markov decision problems. The objective is to train problem-specific neural networks via supervised learning to imitate the action...
	Resource Type:
	Dissertation
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    Analytical Methods for Improving Causal Inference
  


  




	Creator:
	Sinha, Meghamala
	Abstract:
	Causal inference is an important analytical tool to bridge the gap between prediction and decision-making. However, learning a causal network solely from data is a challenging task. In this work, various techniques have been explored for a better and improved causal network learning from data. Firstly, the problem of learning...
	Resource Type:
	Dissertation
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    Variational Satisfiability Solving
  


  




	Creator:
	Young, Jeffrey M.
	Abstract:
	Over the last two decades, satisfiability and satisfiability-modulo theory (SAT/SMT) solvers have grown powerful enough to be general purpose reasoning engines throughout software engineering and computer science. However, most practical use cases of SAT/SMT solvers require not just solving a single SAT/SMT problem, but solving sets of related SAT/SMT problems....
	Resource Type:
	Dissertation
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    A Distributed Scheme for Accelerating and Scaling PSPNet
  


  




	Creator:
	Krishna, Ajay
	Abstract:
	Advances in deep learning based image processing have led to their adoption for a wide range of applications, and in tow with these developments is a dramatic increase in the availability of high quality datasets. With this comes the need to accelerate and scale deep learning applications in order to...
	Resource Type:
	Masters Thesis
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    Re-understanding Finite-State Representations of Recurrent Policy Networks
  


  




	Creator:
	Danesh, Mohamad H.
	Abstract:
	We propose an approach for understanding control policies represented as recurrent neural networks. Recent work has approached this problem by transforming such recurrent policy networks into finite-state machines (FSM) and then analyzing the equivalent minimized FSM. While this led to interesting insights, the minimization process can obscure a deeper understanding...
	Resource Type:
	Masters Thesis
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    A General Purpose Agent-Based Blackboard Optimization Method Applied to Sodium Fast Reactor Design and Analysis
  


  




	Creator:
	Stewart, Ryan H.
	Abstract:
	We present a novel multi-objective optimization methodology built upon a multi-agent blackboard framework. This multi-agent blackboard system (MABS) synthesizes blackboard architectures, multi-agent environments, and optimization theory. The blackboard architecture creates the framework for initializing, storing, and solving a multi-objective optimization problem. Multiple agents allow for an optimization problem to be...
	Resource Type:
	Dissertation
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    Knowledge Base Completion Leveraging Natural Language Data
  


  




	Creator:
	Shahbazi, Hamed
	Abstract:
	Information about named entities (real-world objects) is usually harvested from different sources and organized as a multiple relational directed graph in Knowledge Bases (KBs). KBs play essential roles in many NLP modules including question answering, fact-checking, search engines, etc. KBs are big but still incomplete: relational information among entities is...
	Resource Type:
	Dissertation
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    Leveraging Structures of the Data in Deep Learning
  


  




	Creator:
	Li, Xingyi
	Abstract:
	The performance of deep learning frameworks could be significantly improved through considering the particular underlying structures for each dataset. In this thesis, I summarize our three work about boosting the performance of deep learning models through leveraging structures of the data. In the first work, we theoretically justify that, for...
	Resource Type:
	Dissertation
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    A Benchmarking Study of Unsupervised Anomaly Detection Algorithms
  


  




	Creator:
	Emmott, Andrew F.
	Abstract:
	It is common practice in the unsupervised anomaly detection literature to create experimental benchmarks by sampling from existing supervised learning datasets. We seek to improve this practice by identifying four dimensions important to real-world anomaly detection applications --- point difficulty, clusteredness of anomalies, relevance of features, and relative frequency of...
	Resource Type:
	Masters Thesis
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    Coordination for Scalable Multiple Robot Planning Under Temporal Uncertainty
  


  




	Creator:
	Marcon dos Santos, Gilberto
	Abstract:
	This dissertation incorporates coalition formation and probabilistic planning towards a domain-independent automated planning solution scalable to multiple heterogeneous robots in complex domains. The first research direction investigates the effectiveness of Task Fusion and introduces heuristics that improve task allocation and result in better quality plans, while requiring lower computational cost...
	Resource Type:
	Dissertation
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    Advances in Simultaneous Translation
  


  




	Creator:
	Zheng, Renjie
	Abstract:
	Simultaneous translation, which translates concurrently with the source language speech, is widely used in many scenarios including multilateral organizations. However, it is well known to be one of the most challenging tasks for humans due to the simultaneous perception and production in two languages. On the other hand, simultaneous translation...
	Resource Type:
	Dissertation
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    Improving and Understanding Deep Models for Natural Language Comprehension
  


  




	Creator:
	Ghaeini, Reza
	Abstract:
	Natural Language Comprehension is a challenging domain of Natural Language Processing. To improve a model’s language comprehension/understanding, one approach would be to enrich the structure of the model to enhance its capability in learning the latent rules of the language.
In this dissertation, we will ﬁrst introduce several deep models...
	Resource Type:
	Dissertation
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    Scheduling and Online Planning in Stochastic Diffusion Networks
  


  




	Creator:
	Xue, Shan
	Abstract:
	Diﬀusion processes in networks are common models for many domains, including species colonization, information/idea cascade, disease propagation and ﬁre spreading. In diﬀusion networks, a diﬀusion event occurs when a behavior spreads from one node to the other following a probabilistic model, where the behavior could be species, an idea, a...
	Resource Type:
	Dissertation
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    Computational Approaches for RNA Structure Prediction with Dynamic Programming and Deep Neural Networks
  


  




	Creator:
	Deng, Dezhong
	Abstract:
	Our goal is to build a system to model the RNA sequences that reveals their structural information by using efficient dynamic programming algorithms and deep learning approaches. We aim to 1) achieve linear-time for RNA secondary structure prediction based on existing minimum free energy models; 2) utilize deep neural networks...
	Resource Type:
	Dissertation
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    Interpretable Machine Learning: Applications in Biology and Genomics
  


  




	Creator:
	Danaee, Padideh
	Abstract:
	Machine learning (ML) and deep learning (DL) models impact our daily lives with applications in natural language modeling, image analysis, healthcare, genomics, and bioinformatics. The exponential growth of biological sequence data necessitates accompanying advances in computational methods. Although deep learning is highly effective for detecting and classifying biological sequences, challenges...
	Resource Type:
	Dissertation
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    Computing Resource Usage as a Factor of Student Success
  


  




	Creator:
	Moissinac, Béatrice
	Abstract:
	Learning Analytics and other branches of Educational Research such as Computing Education Research (CER) implicitly assume that students, especially college students, have no barriers to access learning platforms or software packages. This assumption may be attributed to such pervasive beliefs such as "everyone has a device", or "everyone can access...
	Resource Type:
	Dissertation
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    Improving the Effectiveness of Answering Keyword Queries Using Effective Subsets
  


  




	Creator:
	Khodadadi, Abtin
	Abstract:
	Most database users do not know formal query languages, such as SQL, and prefer to express their information needs using usable query languages, such as keyword queries. Keyword queries, however, are inherently ambiguous and challenging for the database systems to understand and answer effectively. We propose a novel approach to...
	Resource Type:
	Capstone Project
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    Learning with Limited Labeled Data in Natural Language Processing
  


  




	Creator:
	Obeidat, Rasha
	Abstract:
	The advent of deep learning models leads to a substantial improvement in a wide range of NLP tasks, achieving state-of-art performances without any hand-crafted features. However, training deep models requires a massive amount of labeled data. Labeling new data as a new task or domain emerges consumes time and efforts...
	Resource Type:
	Dissertation
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    A Study of Temporal Convolutional Neural Networks for Music Language Modeling as Applied to Automatic Music Transcription
  


  




	Creator:
	Meyn, Matthew
	Abstract:
	Automatic music transcription (AMT) is the task, given an acoustic representation of music, to recover a symbolic notation of the written notes expressed by the sound. Transcribing music with multiple notes sounding simultaneously is difficult for both humans and machines. Much existing work on AMT has focused on suitable acoustic...
	Resource Type:
	Capstone Project
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    Long Wave Amplification in a Coral-Reef Lagoon
  


  




	Creator:
	Bheeroo, Vivek Anand
	Abstract:
	A series of laboratory experiments were conducted to study the wave field in the inner lagoon excited by ‘long’ incident waves. Three cases were considered: Cases A, B and C presenting incident waves of wavelength with factors of 1, 2 and 2.5 times the width of the reef respectively. The...
	Resource Type:
	Masters Thesis
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    Anomaly Detection: Theory, Explanation and User Feedback
  


  




	Creator:
	Siddiqui, Md Amran
	Abstract:
	Anomaly detection has been used in variety of applications in practice, including cyber-security, fraud detection and detecting faults in safety critical systems, etc. Anomaly detectors produce a ranked list of statistical anomalies, which are typically examined by human analysts in order to extract the actual anomalies of interest. Unfortunately, most...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        34. 
      
    Representationally Robust and Scalable Learning over Relational Databases
  


  




	Creator:
	Picado Leiva, Jose Manuel
	Abstract:
	Learning novel concepts from relational databases is an important problem with applications in several disciplines, such as data management, natural language processing, and bioinformatics. For a learning algorithm to be effective, the input data should be clean and in some desired representation. However, real-world data is usually heterogeneous – the...
	Resource Type:
	Dissertation
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    Conceptual Representations within the Social and Material Contexts of an Engineering Workplace and Academic Environments
  


  




	Creator:
	Barner, Matthew S.
	Abstract:
	Situated cognition theory emphasizes the role that social and material contexts have on learning and knowledge application. Several studies of engineering workplace environments have noted differences between the social and material contexts of the workplace and those of undergraduate engineering education. No existing research has studied the social and material...
	Resource Type:
	Dissertation
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    ThreshKnot: Thresholded ProbKnot for Improved RNA Secondary Structure Prediction
  


  




	Creator:
	Zhang, Liang
	Abstract:
	RNA structure prediction is a challenging problem, especially with pseudoknots. Recently, there has been a shift from the classical minimum free energy-based methods (MFE) to partition function-based ones that assemble structures based on base-pairing probabilities. Two typical examples of the latter group are the popular maximum expected accuracy (MEA) method...
	Resource Type:
	Masters Thesis
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    Approximation Schemes in Planar Graphs
  


  




	Creator:
	Zheng, Baigong
	Abstract:
	There are growing interests in designing polynomial-time approximation schemes (PTAS) for optimization problems in planar graphs. Many NP-hard problems are shown to admit PTAS in planar graphs in the last decade, including Steiner tree, Steiner forest, two- edge-connected subgraphs and so on. We follow this research line and study several...
	Resource Type:
	Dissertation
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    Automated decomposition of complex parts for manufacturing with advanced joining processes
  


  




	Creator:
	Massoni, Brandon R.
	Abstract:
	Recent advancements in joining operations and additive manufacturing now allow complex metal parts to be built up from raw materials, as opposed to being machined down from solid blocks. This not only opens up the design space, but also allows for much more efficient manufacturing. By decomposing a complex part...
	Resource Type:
	Dissertation
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    Assisting Sustainability Analysis of Forest Bioenergy Supply Chains using Mathematical Optimization
  


  




	Creator:
	Sadeghi, Javad
	Abstract:
	Changes in the global climate and forest management practices have given rise to increasing numbers and severity of wildfires. More than five million acres burned in the United States in 2017, while in Canada 7.4 million acres burned. In particular, an increasing amount of dead woody biomass is a key...
	Resource Type:
	Masters Thesis
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    The Ownership Monad
  


  




	Creator:
	McGirr, Michael G.
	Abstract:
	The Rust programming language is a systems programming language with a strong static type system. A central feature of Rust’s type system is its unique concept of “ownership”, which enables Rust to give a user safe, low-level control over resources without the overhead of garbage collection. In Haskell, most data...
	Resource Type:
	Capstone Project
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    An Investigation on Nanoscale-shape-mediated Coupling Between Temperature and Densification in Intense Pulsed Light Sintering of Silver Nanoparticles
  


  




	Creator:
	Bansal, Shalu
	Abstract:
	In Intense Pulsed Light (IPL) sintering, pulsed large-area visible light from a xenon lamp is absorbed by nanoparticle films or patterns and converted to heat, resulting in rapid sintering of the nanoparticles. This work experimentally characterizes IPL sintering of silver nanoparticle films. A newly observed turning point in the evolution...
	Resource Type:
	Masters Thesis
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    Adaptive Multiagent Traffic Management for Autonomous Robotic Systems
  


  




	Creator:
	Rebhuhn, Carrie
	Abstract:
	There is growing commercial interest in the use of unmanned aerial vehicles (UAVs) in urban environments, specifically for package delivery applications. However, the size, complexity and sheer numbers of expected UAVs makes conventional air traffic management that relies on human air traffic controllers infeasible. To enable UAVs to safely and...
	Resource Type:
	Dissertation
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    Reaction Pathways of Oxo-Hydroxo Group 5 Clusters to Metal Oxide Thin Films
  


  




	Creator:
	Mansergh, Ryan H.
	Abstract:
	Oxo-hydroxo Group 5 metal clusters are an untapped resource to study and advance aqueous solution processing of metal oxide thin films. The tetramethylammonium (TMA) hexatantalate salt (TMA6[H2Ta6O19]) yields dense Ta2O5 films (~95% of the bulk ß-Ta2O5 density) with atomically smooth surfaces (<4 Å root mean square surface roughness). This same...
	Resource Type:
	Dissertation



    

  




  
    
    
      

  
      
        44. 
      
    Weakly Supervised Learning for Activity Recognition from Time Series Data
  


  




	Creator:
	Guan, Xinze
	Abstract:
	The thesis focuses on activity recognition from sensor data, which has spurred a great deal of interest due to its impact on health care and security. Previous work on activity recognition from multivariate time series data has mainly applied supervised learning techniques which require a high degree of annotation effort...
	Resource Type:
	Dissertation
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    Learning with Partial Supervision for Clustering and Classification
  


  




	Creator:
	Pei, Yuanli
	Abstract:
	In the field of machine learning, clustering and classification are two fundamental tasks. Traditionally, clustering is an unsupervised method, where no supervision about the data is available for learning; classification is a supervised task, where fully-labeled data are collected for training a classifier. In some scenarios, however, we may not...
	Resource Type:
	Dissertation
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    Machine learning methods for public policy : simulation, optimization, and visualization
  


  




	Creator:
	McGregor, Sean
	Abstract:
	Society faces many complex management problems, particularly in the area of shared public resources such as ecosystems. Existing decision making processes are often guided by personal experience and political ideology rather than state-of-the-art scientific understanding. This dissertation envisions a future in which multiple stakeholders are provided with computational tools for...
	Resource Type:
	Dissertation
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    Structured learning with latent variables : theory and algorithms
  


  




	Creator:
	Zhao, Kai
	Abstract:
	Most tasks in natural language processing (NLP) try to map structured input (e.g., sentence or word sequence) to some form of structured output (tag sequence, parse tree, semantic graph, translated/paraphrased/compressed sentence), a problem known as “structured prediction”. While various learning algorithms such as the perceptron, maximum entropy, and expectation-maximization have...
	Resource Type:
	Dissertation
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    Incorporating User Feedback into Machine Learning Systems
  


  




	Creator:
	Das, Shubhomoy
	Abstract:
	Although machine learning systems are often effective in real-world applications, there are situations in which they can be even better when provided with some degree of end user feedback. This is especially true when the machine learning system needs to customize itself to the end user's preferences, such as in...
	Resource Type:
	Dissertation
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    Event detection with forward-backward recurrent neural networks
  


  




	Creator:
	Ghaeini, Mohammad Reza
	Abstract:
	Automatic event extraction from natural text is an important and challenging task for natural language understanding. Traditional event detection methods heavily rely on manually engineered rich features. Recent deep learning approaches alleviate this problem by automatic feature engineering. But such efforts, like tradition methods, have so far only focused on...
	Resource Type:
	Masters Thesis
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    Feedback-Based Random Test Generator for TSTL
  


  




	Creator:
	Kaneoka, Kazuki
	Abstract:
	Software testing is the process of evaluating the accuracy and performance of software, and automated software testing allows programmers to develop software more efficiently by decreasing testing costs. We compared two advanced random test generators, a Feedback-Directed Random Test Generator (FDR) and a Feedback-Controlled Random Test Generator (FCR), for an...
	Resource Type:
	Capstone Project
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