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Order of Presenters

8:10 am 
Mark Agate, Graduate student
Joel Malissa, Graduate student
Adam Weber, Graduate student

8:55 am 
Katie Asher
James Chung
Andrew Clark
Keyana Cooke
Elena Currence
Sayer Fisher
Ivan Figueroa
Ian Haskin
Brady Reisch
Tierra Roller
Larissa Schneider
Ben Wahls
Levi Warring
Christopher Watkins

	11:00 am ARMD* Langley MARTI** Team 
Matt Holdren
Melinda Darrow 
Adam Bass
Peter Finch
Derya Tansel
Henry Kwan
David Vutetakis, Graduate student
Alex Flock
Zach Bassett

*ARMD Aeronautics Research Mission Directorate
**MARTI Multidisciplinary Aeronautics Research Team Initiative 

Aeronautics Students that presented to their Branch but had a conflict with the Aug 4 date:  Bryan Barrows; Lindsey Carboneau; Katrina Colucci-Chang; Michael Esswein; Lauren Howell; Areej Jahangir; Katelyn Meidell (graduate student); Daniel Merlino; Andrew Olguin; Alyssa Sylvester; Aaron Williams; Logan Wilson (graduate student)





List of Abstracts 

Graduate Students


Mark Agate, First Year Graduate Student
Masters of Aerospace Engineering at University of Arizona
Mentors: William Fredericks and David North, Aeronautics Systems Analysis Branch

Vertical Take off and Landing for Distributed Electric Propulsion Unmanned Aerial Systems

The NASA Greased Lighting project is a 52lbs electric VTOL UAV. For this project, a data logging system was developed in order to post process the vehicles attitude, controller inputs and outputs, and vehicle configuration during flight. The NASA Mars Electric Reusable Flyer project is a 2lbs VTOL UAV designed for autonomous Mars flight. Several conceptual designs were constructed and tested in addition to vacuum chamber tests being performed to verify components in a Martian atmosphere. An auto-takeoff, altitude-hold, and auto-land algorithm was written and tested in support of the visual guidance system developed by the Autonomy Incubator.

Joel Malissa, Graduate student, Master's program
Mechanical Engineering, University of Pennsylvania
Nashat Ahmad, Langley Org Code 318

Analysis of Aircraft Wake Vortex Data

Aircraft wake vortices are a hazard for trailing airplanes and impose constraints on aircraft separation, which result in reduced capacity and efficiency of the National Airspace System. Aircraft separation standards may be safely reduced with a better understanding of how vortices evolve and decay. I am developing a wake hazard metric for use with NASA’s fast-time wake vortex transport and decay models. An improved methodology for calculating vortex-induced rolling moment and lift coefficients is presented. The method is evaluated using wind tunnel data and a National Transportation Safety Board (NTSB) crash report.
 
Adam Weber, First Year Masters Student, Space Engineering
University of Michigan
Langley Mentor: Jing Pei, Vehicle Analysis Branch

Modeling Simulation and Testing of a Permanent Magnet Docking System for Two 3U Cubesats

The On-Orbit Autonomous Assembly of Nanosatellites (OAAN) mission is a key step towards the advancement of spacecraft rendezvous and docking technologies. This will enable the construction of large structures and spacecraft systems vital for the future of human space exploration. This mission relies on the design of low-power permanent magnet docking subsystems. This work presents the implementation of an analytic model for magnetic forces and moments, the development of docking and undocking simulations utilizing this model, and the experimental setup for verifying this simulation in a frictionless three degree of freedom test environment.

Undergraduate Presentations

Katrina Asher, Junior Undergraduate
Computational and Applied Mathematics, Christopher Newport University
Mentors:  Dr. Eric Walker, Research Directorate
Dr. Thomas West, Vehicle Analysis Branch

Improvements to Certification Prediction for Low-Boom Supersonic Aircraft

NASA is working on a methodology to predict whether a configuration could pass future regulations for overland, commercial, supersonic flight. This work uses the following three configurations, corresponding to the low-boom workshop, for investigation of uncertainty propagation: body of revolution (SEEB-ALR), the NASA 69 degree Delta Wing, and the Lockheed Martin 1021-01 configuration. Previous work alluded to nonphysical realizations that were included in the propagation of uncertainty. To eliminate these nonphysical realizations, two approaches were investigated as rejection criteria: a pressure signature integration approach and a power spectral density technique. Rejection by the power spectral density technique proved most useful.  

James Phillip Chung, Rising Sophomore
Chemistry at University of Virginia
Mentors:  Dr. Emilie Siochi and Dr. Keith Gordon, Advanced Materials and Processing Branch

Self-Healing Structural Materials To Enable Damage Tolerant Systems For Aerospace Vehicles

Research has produced groundbreaking efforts in producing healing systems using mechanochemistry.  This branch of study has shown that certain chemical groups incorporated into a material can induce healing reactions to occur in the material when stress is applied.  With this new discovery, the healing mechanisms of certain materials can be maximized by removing the need for thermal stimuli, such as the heat given off by a bullet.  In this study, cis-1,2-bis(α-bromopropionyloxy)-1,2-dihydrobenzocyclobutene, a known mechanophore, was synthesized.  This molecule was characterized using FTIR and 1H NMR and the results are discussed in the technical paper.

Andrew Clark, Rising Senior
Computer Science, University of San Antonio
Mentor: Patrick Quach, Safety-Critical Avionics Systems Branch

Auto-testing with Software in the Loop

The software-in-the-loop (SITL) simulator that comes with the ArduPilot software presents a risk-free opportunity for the testing of autopilot functionality.  It creates a safe environment for the verification of offered functionality and the testing of modifications to the base software package.  The automatic testing scripts that come with the simulator can be configured to run a suite of custom tests, and write the results to a log.  The test cases can be written to satisfy requirements that prove the suitability of the ArduPilot autopilot for use with NASA unmanned aerial systems.  The ArduPilot SITL simulator is capable of simulating fixed-wing unmanned aerial vehicles, copters, or ground-based vehicles.

Keyana Cooke, rising Junior
Old Dominion University
Mentor: Chad Stephens, Crew Systems and Aviation Operations Branch

Human Error:  Inattention in Vehicle Accidents

Vehicle collisions are a huge part of traffic safety.  Human error, the inattention of drivers, is a major cause of vehicle accidents. A traffic intersection simulation using the littlebits™ electronic circuits and a NeuroSky EEG headset was developed to assess driver alertness and provide an audible (buzzer) feedback. The NeuroSky headset measures brainwave frequencies to produce an attention rate between zero, which is completely zoned out, to one hundred, which is maximum attention and fully engaged.   The concept of measuring operator attentiveness and providing direct feedback to reduce human in-the-loop error can be applied to drivers, pilots and FAA controllers.

Elena Currence, Senior undergraduate
Computer Science, Christopher Newport University
Mentor: Patrick Quach, Safety-Critical Avionics Systems Branch

Hardware Testing for Autonomous Flight

The PixHawk is a piece of hardware that allows any winged aircraft full autonomous capability.  The ArduPlane code is the piece of the PixHawk that works with the planes.  NASA put new regulations and safety concerns on the PixHawk, therefore testing needed to be done.  The test cases generated, tested, and ran ensured that these requirements were met; everything from the files to the libraries were tested.  To complete the task, tools such as Eclipse, Parasoft, and Understand were used.  Once the plane code has passed the safety requirements, the other pieces of the hardware will be tested.
  
Sayer Anthony Fisher, Bachelor's Degree, May 2015
Aerospace Engineering, Virginia Tech
Mentor:  Dave North, Aeronautics Systems Analysis Branch

Mars Electric Flyer

The student worked with a team developing an electric Vertical Take off and Landing (VTOL) Unmanned Aerial System (UAS) for use on the surface of Mars.  Fischer's work included building of rapid prototypes, wiring and tuning electrical controls, and testing the vehicles.  Fisher came to NASA with experience in building small UAS from a structures standpoint, but had no experience with the electronics and control boards.  During the internship, he learned about integrating controls with electronics boards.  Thus he has now experience with both the structure and electronics systems required for small UAS.

Ian Mitchell Haskin, Rising Junior
Mechanical Engineering student at Old Dominion University
Mentor:  Martin Annett, Structural Dynamics Branch

Load Platen Design for the Measurement of Forces On Vertical Drop Test Articles

The purpose of this project was to design a triangular load platen for the measurement of forces acting upon test articles dropped using the soon to be constructed replacement for the vertical drop test tower. One of the lesser known features of the Landing and Impact Research Facility, the current 72 foot vertical drop test tower is used primarily for testing landing gear and components for aircraft manufacturers. A new triangular drop test tower will soon be built within the structure of its predecessor, which has become less functional due to its two rail system as well as aging.

Ivan Figueroa, 5th year senior
Aerospace Engineering, California State University, Long Beach
Mentor: Bret Stanford, Aeroelasticity Branch

CFD-Based Flutter Boundaries for the Common Research Model

The focus of NASA’s Advanced Air Transportation Technologies program is to design technologies that will result in fuel-efficient, quiet, and low-emissions aircraft. To aid in this effort, NASA has utilized the Common Research Model, a computational model of a generic transport aircraft, in order to test various aeroelastic models. Important in characterizing this model is determining the onset of wing flutter, a dynamic instability that can quickly destroy a wing structure. To accomplish this, dynamic aeroelastic simulations were run at various Mach numbers and dynamic pressures along the flight envelope, using NASA’s Computational Fluid Dynamics tool, FUN 3D. The resulting flutter boundaries found in this effort should provide a link to bridge the knowledge gap between the higher and existing lower fidelity aeroelastic models built upon industry-standard linear panel methods.

Brady Reisch, Rising Sophomore
Aerospace Engineering at Virginia Tech
Mentor:  Dr. Gregory S. Jones, Configuration Aerodynamics Branch
Investigations into the Flow Characteristics of Sweeping Jets

Among several forms of active flow control is the sweeping jet actuator, which is able to take a steady air source and turn it into an unsteady airflow over a relatively large area. In aeronautics applications, it is able to delay separation significantly, allowing for more lift and less drag. The goal of this project was to quantify several parameters of the jet, including the position and strength of the two exit jets of air and the frequency of oscillation. Measurements were primarily taken using hot-wire anemometers, microphones, and pressure probes and recorded using LabView software.

Tierra Roller, 5th Year, Senior
Aerospace Engineering, University of Arizona
Mentor: Latunia Melton, Flow Physics and Control Branch

Characterization of Sweeping Jet Actuators for Active Flow Control

Sweeping jet actuators produce an oscillating exit jet that interacts with the external flow.  This interaction adds energy to the flow which can improve the performance.  The actuators have no moving parts, so the oscillation frequency depends on the geometry and mass flow rate through the chamber.  These have a large impact on the output characteristics and its effectiveness as a flow control mechanism.  To better understand these devices, the relationships between input pressure and frequency and size and frequency are established using data from the exit pressure probe.  Additionally, visual representations using Schlieren imaging show the time-averaged and phase-averaged behaviors of the actuators.

Larissa Rathmann Schneider, rising Freshman
General Engineering major at Virginia Tech
Mentor:  Jeffrey Flamm, Configuration Aerodynamics Branch

Graphing Data from a Wind Tunnel Ejector Test

The continuing pursuit of a more efficient commercial plane has lead to the integration of a Ultra High Bypass Ratio Engine for a Hyper Wing Body. NASA is running ejector tests on a model of this plane and was in need of a more efficient way to graph the results. A graphical user interface (GUI) was built to help researchers visualize the results of the data by assisting them in processing a variety of data into a variety of graphs. The GUI has been continuously upgraded to do a variety of tasks and is still a work in progress today.

Ben Wahls, Rising Sophomore
Applied Physics, Christopher Newport University
Mentor: Dr. Greg Jones, Configuration Aerodynamics Branch

Understanding the Flow Characteristics of Sweeping Jet Actuators for FAST-MAC 3

A sweeping jet actuator is a type of active flow control (AFC) that passively creates an oscillating stream of air from its exit jet. The goal of this study is to understand the internal and external flow characteristics of these actuators so that they can be a part of the FAST-MAC 3 test in NTF, spring of 2016. Using a hotwire probe the jet exit profiles were measured at various nozzle pressure ratios (NPR). Two actuators were tested and sweep angle and jet authority were analyzed. It is determined that NPR affects the oscillation angle of the exit flow.

Levi Warring, rising Senior
Chemistry, Washington and Lee University
Mentor:  Andy Newman, Durability, Damage Tolerance and Reliability Branch
 
Fatigue Crack Growth Testing

Fatigue crack growth (FCG) is a damage mechanism that affects aerospace alloys, compromising the structural integrity of air and space craft. FCG testing is performed to analyze the durability of aerospace materials. FCG rates were measured in aluminum alloy 7050 using the ASTM E647 load-reduction method and a compression precracking method, developed to initiate a fatigue crack that better mimics service conditions. However, compression precracking test results suggest that test-induced residual effects are a problem. Testing has been conducted to evaluate both test methods. 

Christopher Watkins, B.S.Degree, May 2015
Computer Science, Christopher Newport University 
Mentor: Patrick Quach, Safety Critical Avionics Branch

Software Development for Core Flight Systems
	
Core Flight Systems is an aggregate of several different applications through an on-board computer working with an autopilot to ensure safe and reliable autonomous flight. The project consists of research and development to enhance the existing software package. It is necessary to write effective code to relay information from one application to another for the purpose of flight optimization, path re-routing, and reporting of general flight data. This relay of information is flight critical, and allows for real-time autonomous decision making and safety monitoring from a ground station. Additionally, we must review and test our applications to ensure proper functionality.



NASA Aeronautics Research Mission Directorate
Multidisciplinary Aeronautics Research Team Initiative, MARTI
Advisors:  Bill Fredericks, Liz Ward, et.al.

George Z. Bassett (Zach), Aerospace Engineering, Senior Undergraduate
University of Texas at Austin, Team co-lead
	
Matthew Holdren, Aerospace Engineering, Senior Undergraduate
Case Western Reserve University, Team co-lead

Adam Bass, Aerospace Engineering, Junior Undergraduate
Illinois Institute of Technology

Melinda Darrow, Systems Engineering, 2nd year Graduate
Southern Methodist University

Peter Finch, Mechanical Engineering, Junior Undergraduate
New York University 

Alexander Flock, Aeronautical Systems Engineering, Senior Undergraduate 
Kent State University

Henry Kwan, Mechanical Engineering, Senior Undergraduate 
University at Buffalo

Derya Tansel, Electrical Engineering, Sophomore Undergraduate 
University of Florida

David Vutetakis, Energy and Electromechanical Systems, 2nd year graduate
University of North Carolina at Charlotte

An Unmanned Vertical Take off and Landing Vehicle Design, Build, and Fly Project

The Langley MARTI Team was asked to design, build, and test an automated vertical takeoff and landing vehicle for small package identification, pickup, and delivery.  Design goals included vertical take off; hover to locate package; package identification from a set of possible packages; correct package pick up; forward flight with package; hover for safe delivery of package to fixed location; return to home base and land vertically.  To meet these specifications, the MARTI team designed and built a dual-functioning, tail-sitting aircraft that can transition from traditional quad copter mode to a fixed wing configuration for forward flight.  The team also built a 40 percent scale model to fine tune and optimize the forward flight transition, flight controls, and automated functions.  The team continues to fly using untethered and tethered flight tests from Aug 3-Aug 14.  The final demonstration for the full-scale model, including package delivery and automated flight, is scheduled for the week of August 10, 2015.

Aeronautics Research Interns who could not present in person at the forum, but who presented to their respective Langley Branches:

Bryan A. Barrows, First Year Graduate Student 
Mechanical Engineering, Virginia Tech
Yamira Santiago-Espada, Safety-Critical Avionics Systems Branch

Crew System Monitoring Eye Tracking Analysis and Classification and the Development of an Analysis Toolbox for Visualizing Flight Simulator Data

The Crew State Monitoring team at NASA Langley Research Center is focused on developing a multi-sensor data acquisition and analysis system to measure physiological information in commercial aviation for inferring pilot psychological state. The Automation and Information Management Experiment at Langley is also interested in developing an analysis toolbox for visualizing relationships within flight simulator and sensor data. Both NASA efforts aim to evaluate pilot cognitive state when operating aircraft. The longterm goal of these interests is to employ a real-time system capable of providing psychological feedback to a pilot crew for improving commercial aviation safety.

Lindsey Carboneau, Senior
Software Engineering, Mathematics, Florida Gulf Coast University
Bryan Barmore, Crew Systems and Aviation Operations Branch

Trajectory Based Operations Flexibility Tool

NASA's Trajectory-based Operations for New York Metroplex subproject is developing operational concepts and supporting technology to enable the Next Generation Air Traffic Management (NextGen) system. One area under development is management of aircraft via trajectory constraints as opposed to the current method of directing aircraft along headings, speeds and altitudes. This project involves the design and implementation of a rapid-prototyping simulation environment to assist in determining the trade-offs between various ways of specifying trajectory constraints and aircraft managing to those constraints. This tool will facilitate evaluation of the impact of various performance capabilities for Trajectory-based Operations. 

Katrina Colucci-Chang, Senior
Bioengineering at George Mason University
Dr. Angela Harrivel, Crew Systems & Aviation Operation Branch 

Training for Attention Management under the Technologies for Airplanes State Awareness Sub-Project

The Crew State Monitoring (CSM) interns and the Big Data and Machine Intelligence Team with commercial pilots, recording their electrocardiogram, electroencephalogram, galvanic skin response, respiratory rate and eye movement in flight simulation experiments inducing channelized and diverted attention, startled surprise, and confirmation bias. MatLab and Python scripts were created to process and calculate the pilot’s heart rate variability, the power spectral density, the conductance of the skin, breathing rate, and spatial visualization.  This is used along with characterized task fixation to perform mental/cognitive state classification by applying machine learning algorithms such as support vector machines and deep learning.  

Michael Esswein, Rising Junior
Aerospace and Mechanical Engineering, University at Buffalo
Mentor:  Danette Allen, Systems Analysis and Concepts Directorate, Autonomy Incubator

Vehicle Integration for Autonomous Multirotor Aircraft

With the need for reliable autonomous aircraft becoming ever more prevalent in the fields of emergency response and military operations, the need for robust inner-loop vehicle stabilization and outer-loop state estimation becomes more pronounced. That being said, both of these goals depend principally upon the sensory modalities available to a modern Unmanned Aircraft System (UAS). With common sensor hardware becoming increasingly complex, the need for intuitive and maintainable hardware integration naturally arises. This paper discusses several means of hardware integration as well as a number of methods of inner-loop stabilization and outer-loop state estimation for general multirotor vehicles.


Lauren Rebecca Howell, rising junior
Aerospace Engineering at University of Alabama 
Mentor:  Dannette Allen,  Systems Analysis and Concepts Directorate, Autonomy Incubator

Spline Trajectory Algorithm Development

The mathematical application of spline development plays an important role in autopilots’ on-board trajectory planning. The interpolation of a curve between points allows for the connection of Three-Dimensional Euclidean Space coordinates through a smooth, continuous path. This paper explores the motivation, application, and methodology used to compute Bezier Curve control points, which shape the curves in such a way that the autopilot trajectory is able to meet vehicle-dynamics limitations. The spline algorithms developed used to generate these curves supply autopilots with the information necessary to compute vehicle paths through a set of coordinate waypoints. 

Areej Jahangir, Rising Senior
Environmental Science and Policy at Smith College
Mentor: Bruce Anderson, Langley Aerosol Research Group Lead

Emission Indices Analysis at LAX Airport

Data analysis of aircraft engine emission levels during taxi and take-off phases has been undertaken. The data was collected at Los Angeles International Airport using an instrument suite that captured particle concentrations and combustion tracers related to CN3775, CN3022, CCN, and CO2 levels as a function of date and time. This data was also correlated to wind direction and wind speed. The raw data was processed to calculate emissions indices for number, mass, and volume of aircraft engine exhaust products. These indices can then be compared for their impact on local air quality and global climate change.


Katelyn Zeller Meidell, Second year graduate student
Aerospace Engineering at University of Michigan
Mentor:  Steve Krist, Configuration Aerodynamics Branch

Analysis and Design of a Slotted Supercritical Wing

Building on previous research at the NASA Langley Research Center, the drag reduction capabilities of a slotted wing at transonic speeds are examined. Using the USM3D flow solver, various 2D configurations for Computational Fluid Dynamics (CFD) analysis of a slotted airfoil are evaluated. A 2.5D grid is used to perform a parametric study on the airfoil. Guidelines for design and optimization of the airfoil are developed and implemented using the CDISC inverse design method. Results illustrate the potential benefits of an optimized slotted wing, but further evaluation of the CFD methods is necessary to achieve good agreement with experimental results.

Daniel Kiel Merlino, Junior
University of North Texas, Denton TX
Mentor: Matthew Underwood
Crew Systems and Aviation Operations

Flight Adjustment Logging and Communication Network (FALCN)


Flight Adjustment Logging and Communication Network is a prototype software system designed by students in the Spring 2015 Aeronautics Academy at NASA Langley Research Center. FALCN utilizes in-flight Internet connectivity to create a data link and an interface for collaborative decision making between flight crews and airline dispatchers. The software was then modified, updated, and tested during a summer semester internship. Implementation of automation capabilities for future flight testing was required. The internship concluded with a successful demonstration of FALCN’s capabilities to transmit and receive flight data over a ground-based wireless network connection. This research could lead to significant improvements within the aviation industry. 

Alyssa Sylvester, Senior
Mathematics, Mechanical and Energy Engineering at University of North Texas
Andrew Olguin, Graduated
Mathematics, Aerospace Engineering at Mississippi State University
Jay Brandon & Mark Croom, Flight Dynamics Branch

Drop Testing UAVs below a Kingfisher™ Aerostat

As an extension of the research conducted by a sub-team of the 2015 Spring Aeronautics Academy, Alyssa and Andrew furthered the development of an airborne system used for drop testing UAVs at various attitudes in support of the Learn-to-Fly project. Project components included design and testing of: the line configuration from the large helium balloon to the UAV carrier, a strong but lightweight triangular carrier, a series of contoured foam blocks for nondestructive interface between the carrier and the UAV, the UAV-release system equipped with a tensioning device to ensure little UAV motion before flight, modifications to a large foam glider to be used as the first test article housing Learn-to-Fly software, a ground station used for equipment transportation, balloon inflation, avionics initialization, winch placement and storage of the inflated balloon, as well as a user’s manual and test-day procedures checklist for Learn-to-Fly flights beginning in August of this year.  



Aaron Clifton Williams, Senior, 
Mechanical Engineering, Virginia Polytechnic and State University
Mentor:  Stephen Wilkinson, Flow Modeling and Control Branch

Determining Capacitance of Dielectric Barrier Discharge Actuator

The purpose of this project is to determine the capacitance of a dielectric barrier discharge actuator given a user defined parameters such as plate length, plate thickness, plate separation, dielectric material, applied voltage, and frequency using a finite difference modeling technique.   The modeling was completed using Fortran 90, solving for the steady state capacitor voltage using the Jacobi iteration method. Once the steady state voltage is determined, the electric field was calculated using appropriate boundary conditions at the domain boundaries, dielectric-dielectric barrier interfaces, and capacitor plate surfaces. The electric field is then used to solve for the capacitance of actuator.

Christopher Logan Wilson, 1st year Master's student
Aerospace Engineering, University of Maryland
Fred Stillwagen, Space Mission Analysis Branch 

MICEHAB mission design using SPASIM

NASA has indicated the goal of humans reaching and returning from Mars in the 2030's. Within the scope of developing long-term habitable conditions for humans, the success of multigenerational mammalian reproduction in partial gravity is investigated. This report will introduce MICEHAB, a preliminary mission for placing mice into a lunar DRO to understand how partial gravity environments effect mammalian reproduction over multiple generations. A proprietary NASA software, SPASIM (SPAcecraft SIMulator), is used to quantify mission design tradeoffs and indicate operational bottlenecks. The final section discusses the preliminary validation of the MICEHAB mission derived from SPASIM's analysis of interdependent spacecraft subsystems.
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