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	First Name: Michael
	Last Name: Shafer
	Title: Assistant Professor of Mechanical Engineering 
	Organization  Company: Northern Arizona University
	Cell Phone: 928-607-6158
	Email: michael.shafer@nau.edu
	Title 12 words max: A packable UAV for field research
	Summary 25 words max for the program booklet: This presentation will introduce 
	1: an open-source UAV developed specifically for field researchers which is compact, 
	2: quickly assembled, and easily repaired.
	bio: Michael Shafer is an assistant professor of mechanical engineering at Norther Arizona University. He spent three years developing hardware for the Mars Science Laboratory rover at the Jet Propulsion Laboratory before earning his Ph.D. in mechanical engineering at Cornell University in 2013. His doctoral research helped to develop design methods and a more comprehensive understanding of the limits of piezoelectric vibrational energy harvesters. At Northern Arizona University, Michael’s research focuses on the development of novel systems for wildlife research including energy harvesting integration and radio telemetry systems. Michael’s research interests also span novel uses of unmanned aerial systems, actuation technology, and smart materials. 
	Abstract: The vast majority of unmanned aerial vehicles (UAVs) are designed for the general public, with some vehicle specifically designed for photographers. These two classes of users lead designers toward vehicles that are neither compact, nor easily repaired. In contrast, field researchers require equipment that is robust, field maintainable, and can be easily packed for transport. As part of a National Science Foundation program to develop unmanned aerial systems for wildlife radio telemetry applications, our group has developed a UAV design specifically for field research. The vehicle has been designed to simultaneously meet structural resiliency requirements, while maintaining “packability.” Additionally, the open source design has been developed so that users can fabricate and assemble the system without the need for specialty tools. Removable motor arms with integrated electrical connections reduced setup and breakdown time, eliminate potential for incorrect wiring, and allows for arm replacement in the field without the need for tools. A layer based structure helps to modularize the design so that user specific configuration can be assembled. The system includes a 3DRobotics Pixhawk mini flight controller for autonomous operation and utilizes the open source Mission Planner software for mission planning and operation. This presentation will discuss the vehicle design, along with its development. In addition to this vehicle design, this presentation will also introduce a new radio telemetry relay system. This system relays VHF tag telemetry data from an unmanned aerial vehicle to a ground controller. The vantage of the UAV at altitude significantly increases the range at which wildlife VHF tags can be detected. This system records the received VHF data from an attached receiver to onboard memory for post processing. Simultaneously, the system transmits the received signals to the ground control station so that users can localize tags based on vehicle bearing information available through the ground control station. A low-latency Wi-Fi connection provides data streaming so that audio outputs and vehicle orientation are synchronized to within one third of a second. Users can connect and record data during the flight via a simple graphical user interface. 


