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Goals and Objectives

•Design and implement UAV-based systems that 
measure wetlands channels
•Develop algorithms and approaches to ensure 

sensing repeatability independent of 
environmental conditions.
•Develop UAV-based sensor emplacement and 

deployments, including verification of sensor 
node installation.
•Develop multi-agent controllers that maximize 

science data collection while balancing resources 
over multiple flights.
•Will be starting year 3 in Nov



Technical Nugget #1: Surface detection and classification



Technical Nugget #2: Sub-surface sampling



Technical Nugget #2: Sub-surface sampling

DEPTH ALTIMETER – OUR METHOD

AIR PRESSURE ALTIMETER



Technical Nugget #3: UAV sensor emplacement platform



Technical Nugget #4: Co-regulated information consensus for 
multi-agent systems

• Start with information consensus
• easy to apply feedback-style control

• Discrete information consensus

• Communication period evolves as

• Proposed controller
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C. Fernando, C. Detweiler, and J. Bradley, “Co-Regulating 
Communication for Asynchronous Information Consensus,” in 57th 
IEEE Conference on Decision and Control, 2018. to appear



Technical Nugget #4: Co-regulated information consensus for 
multi-agent systems
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Technical Nugget #5: Multi-drone release for multi-agent sensing



Next 

• Full system testing
• Implement multi-agent co-regulated consensus and MDP algorithms
• Continued testing and integration of surface classification and bathymetry 

systems
• Deploy ground and water sensors

• Single-agent multi-flight co-optimization
• Solar-supplemented UAV
• Co-optimize energy, time, landing location, time of day

• Continue work with stakeholders (wetlands scientists)
• Conduct joint field test with University of the Pacific team
• Perform testing comparing automated techniques with prior strategies used 

by environmental scientists (quantity and quality of data collected about 
wetlands)
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Available Opportunities

• REU: Unmanned Systems Foundations and Applications
• Summer 2019
• Have room for 10-13 undergraduate researchers
• NSF sponsored with competitive stipend
• https://www.unl.edu/summerprogram/unmanned

• Postdocs: 2 openings
• Postdoc with mechanical engineering skills including 

SolidWorks, field testing, multicopter construction
• Postdoc interested in the intersection of control and real-

time computing in multi-agent UAS applications

• For more information, or to apply: 
nimbus-directors@cse.unl.edu


