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Research	Focus	
Unmanned	Air	Vehicles.			Developing	autonomous	control	technologies	for	real-time	navigation,	guidance,	and	
control	of	unmanned	air	vehicles	(UAVs).		Developed	path	planning,	trajectory	generation,	and	trajectory	tracking	
algorithms	that	require	minimal	computational	resources.		Directed	the	development	of	a	light-weight,	low-power	
autopilot	for	small	(1-6	foot	wingspan)	UAVs.		Developed	an	experimental	testbed	for	small	UAVs	that	has	logged	
thousands	of	hours	of	successful	flight	tests.	
	
Multiple	Vehicle	Coordination	and	Control.		Developing	coordination	strategies	for	heterogeneous	collections	
of	autonomous	vehicles.		Platforms	include	uninhabited	aerial	vehicles,	mobile	robots,	and	spacecraft,	with	a	
particular	emphasis	on	UAVs.	Applications	include	coordinated	formation	maneuvers,	coordinated	rendezvous,	
coordinated	timing,	trajectory	generation	and	autonomous	landing.	Developed	a	multiple	UAV	testbed	capable	of	
deploying	five	UAVs	simultaneously.		Also	developed	a	multiple	vehicle	testbed	including	five	differential	drive	
mobile	robots	and	ten	omni-directional	mobile	robots.	
	
Nonlinear	Control.		Developed	practical	algorithms	to	generate	and	improve	the	performance	of	feedback	control	
laws	for	general	classes	of	nonlinear	systems.		The	Galerkin	spectral	method	has	been	used	to	successively	
approximate	the	Hamilton-Jacobi-Bellman	equation,	which	is	at	the	foundation	of	nonlinear	optimal	control.		The	
results	also	generate	practical	algorithms	for	solving	nonlinear	H-infinity	(robust)	control	problems.		Numerous	
application	of	the	method	have	been	explored	including	hydraulic	actuators,	underwater	vehicles,	power	systems,	
and	robotics.	
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[5]	David	Casbeer,	“Decentralized	Estimation	Using	Information	Consensus	Filters	with	a	Multi-Static	UAV	Radar	
Tracking	System,”	PhD,	2009.	

[4]	Derek	Kingston,	“Decentralized	Control	of	Multiple	UAVs	for	Perimeter	and	Target	Surveillance,”	PhD,	2007.	
[3]	Wei	Ren,	“Consensus	Seeking,	Formation	Keeping,	and	Trajectory	Tracking	in	Multiple	Vehicle	Cooperative	

Control,”	PhD,	2004.	
[2]	J.	Willard	Curtis,	“Satisficing	Control	for	Nonlinear	Systems,”	PhD,	2002.	
[1]	Jonathan	Lawton,	“A	behavior-based	approach	for	spacecraft	formation	flying,”	PhD,	2000.	

MS	Students	
[28]	Parker	Lusk,	“Vision-Based	Emergency	Landing	of	Small	Unmanned	Aircraft	Systems,”	MS,	2018.	
[27]	Jae	Hun	Lee,	“Nonlinear	Control	Framework	for	Gimbal	and	Multirotor	in	Target	tracking,”	MS,	2018.	
[26]	Jeffrey	D.	Millard,	“Multiple	Target	Tracking	in	Realistic	Environments	Using	Recursive-RANSAC	in	a	Data	

Fusion	Framework,”	MS,	2017.	
[25]	Benjamin	P.	Lewis,	“A	Visual	Return-to-Home	System	for	GPS-Denied	Flight,”	MS,	2016.	
[24]	Joshua	Y.	Sakamaki,	“Cooperative	Estimation	for	a	Vision-Based	Target	Tracking	System,”	MS,	2016.	
[23]	Patrick	C.	DeFranco,	“Detecting	and	Tracking	Moving	Objects	from	a	Small	Unmanned	Air	Vehicle,”	MS,	2015.	
[22]	James	K.	Ingersoll,	“Vision	Based	Multiple	Target	Tracking	Using	Recursive	RANSAC,”	MS,	2015.	
[21]	Everett	Bryan,	“Cooperative	Target	Tracking	Enhanced	with	the	Sequence	Memoizer,”	MS,	2013.	
[20]	Stephen	Quebe,	“Modeling,	Parameter	Estimation,	and	Gaze	Control	of	Unmanned	Indoor	Quadrotor,”	MS,	

2013.	
[19]	Kevin	Meier,	“Developing	a	Guidance	Law	for	a	Small-Scale	Controllable	Projectile	Using	Backstepping	and	

Adaptive	Control	Techniques	and	a	Hardware	System	Implementation	for	a	UAV	and	a	UGV	to	Track	a	
Moving	Ground	Target,”	MS,	2012.	

[18]	Brandon	Carroll,	“Using	Motion	Fields	to	Estimate	Video	Utility	and	Detect	GPS	Spoofing,”	MS,	2012.	
[17]	Bryce	S.	Pincock,	“Real-Time	Target	Following	Using	an	Unmanned	Rotorcraft	with	a	Laser	Rangefinder,”	MS,	

2012.	
[16]	Caleb	Chamberlain,	“System	Identification,	State	Estimation,	and	Control	of	Unmanned	Aerial	Robots,”	MS,	

2011.	
[15]	Andrew	Curtis,	“Path	Planning	for	Unmanned	Air	and	Ground	Vehicles	in	Urban	Environments,”	MS,	2008.	
[14]	Joe	Egbert,	“Low-Altitude	Road	Following	Using	Strap-Down	Cameras	on	Miniature	Aerial	Vehicles,”	MS,	

2007.	
[13]	Stephen	Osborne,	“Transition	Between	Hover	and	Level	Flight	for	a	Tailsitter	UAV,”	MS,	2007.	
[12]	Ryan	Holt,	“Three	Enabling	Technologies	for	Vision-Based	Forest-Fire	Perimeter	Surveillance	Using	Multiple	

Unmanned	Aerial	Systems,”	MS,	2007.	
[11]	Brandon	Call,	“Obstacle	Avoidance	for	Unmanned	Air	Vehicles,”	MS,	2006.	
[10]	David	Johansen,	“Video	Stabilization	and	Object	Localization	using	Feature	Tracking	with	Small	UAV	Video,”	

MS,	2006.	
[9]	Joshua	Matthews,	“Adaptive	Control	of	Micro	Unmanned	Air	Vehicles,”	MS,	2006.	
[8]	Walter	H.	Johnson,	“Design	and	Implementation	of	the	Kestrel	Autopilot,”	MS,	2005.	
[7]	Reed	Christiansen,	“Design	of	an	Autopilot	for	Small	Unmanned	Aerial	Vehicles,”	MS,	2004.	
[6]	Joshua	Hintze,	“Autonomous	Landing	of	a	Rotary	Unmanned	Aerial	Vehicle	in	a	Non-Cooperative	Environment	

Using	Machine	Vision,”	MS,	2004.	
[5]	Derek	B.	Kingston,	“Implementation	Issues	of	Real-Time	Trajectory	Generation	of	Small	UAVs,”	MS,	2003.	
[4]	Erik	Anderson,	“Extremal	Control	and	Unmanned	Air	Vehicle	Trajectory	Generation,”	MS,	2002.	
[3]	Jed	Kelsey,	“The	MAGICC	Mobile	Robot	Toolbox	(MMRT):	A	Simulink-based	Control	and	Coordination	Toolbox	

for	Multiple	Robotic	Agents,”	MS,	2001.	
[2]	J.	Willard	Curtis,	“Nonlinear	controller	comparison	on	a	benchmark	system,”	MS,	2000.	
[1]	Brett	Young,	“Mobile	robots:		coordination	and	control,”	MS,	2000.	
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Technology	Transfer	
NSF	I/UCRC	Center	for	Unmanned	Air	Systems	(C-UAS)	

BYU	Site	Director,	2012-Present.	
Utah	State	Center	of	Excellence	

Co-Director,	Center	of	Excellence	for	Small	Unmanned	Air	Vehicles,	2004-2010.	
Spin-off	Companies	

Co-Founder,	Procerus	Technologies,	January	2004.	
Procerus	 has	 licensed	 BYU’s	 autopilot	 and	 video	 processing	 technologies.	 	 They	 manufacture	 the	 Kestrel	
autopilot,	which	is	the	smallest	commercially	available	UAV	autopilot.		The	Kestrel	autopilot	is	currently	used	
in	the	Air	Force	BATCAM	and	Night	Hawk	programs	and	the	Army	TAC-MAV	program.		It	has	been	deployed	
for	testing	in	Afghanistan	and	Iraq.		In	2012	Procerus	was	acquired	by	Lockheed	Martin.	
	
Technical	Advisory	Board,	Flying	Sensors,	January	2006	
Flying	 Sensors	 utilizes	 BYU’s	 UAV	 technology	 to	 provide	 aerial	 surveillance,	 videography,	 and	 mapping	
services	 in	 industrial	 and	 commercial	 applications.	 	 Since	 beginning	 operations,	 Flying	 Sensors	 has	
demonstrated	 their	capabilities	 to	numerous	potential	 customers	in	a	variety	of	applications.	 	They	recently	
secured	a	long-term	surveillance	contract	as	well	as	start-up	funding	from	the	State	of	Utah.	

Patents		
Programmable	Autopilot	System	for	Autonomous	Flight	of	Unmanned	Aerial	Vehicles,	Randal	W.	Beard,	Reid	

Christensen,	Walter	Johnson,	and	Timothy	McLain,	Patent	no.	7,302,316,	issued	November	27,	2007.	
	
Aerial	Recovery	of	Small	and	Micro	Air	Vehicles,	Randal	W.	Beard,	Patent	No.	8,973,860.	Issued	March	10,	2015.	
	

Invited	Presentations	
• Plenary	speaker	at	the	Mexican	Control	Conference,	San	Luis	Potosi,	Mexico,	October,	2018	
• Plenary	speaker	at	the	MarineUAS	Winter	School,	Porto	Portugal,	January,	2018	
• University	of	Nevada	Reno,	January	2018	
• Georgia	Tech,	November,	2017	
• Oklahoma	State	University,	November	2017	
• National	Polytechnic	Institute,	Cinvestav,	Mexico	City,	December,	2016.	
• Plenary	speaker	at	the	Chinese	Guidance	Navigation	and	Control	Conference,	Nanjing,	China,	August,	

2016.	
• Invited	tutorial	speaker	at	the	IEEE	International	Conference	on	Robotics	and	Automation,	Stockholm,	

Sweden,	May,	2016.	
• Norwegian	University	of	Science	and	Technology/AMOS,	May,	2015.	
• University	of	Washington,	January,	2015.	
• Naval	Postgraduate	School,	November,	2014.	
• University	of	Texas	at	Dallas,	October,	2014.	
• University	of	Illinois,	Urbana-Champaign,	March,	2014.	
• Iowa	State	University,	February,	2014.	
• Missouri	University	of	Science	and	Technology,	November,	2013.	
• Semi-Plenary	Address,	IFAC	Symposium	on	Nonlinear	Control	Systems	(NOLCOS),		Toulouse,	France,	

September,	2013.	
• Texas	A&M,	Aerospace	Engineering	Department,	November,	2012.	
• Keynote	speaker	at	the	UAS	Video	Tracking	Workshop	and	Challenge,	Texas	A&M,	October,	2011.	
• Plenary	speaker	at	the	International	Conference	on	Unmanned	Air	Systems,	Denver,	CO,	May,	2011.	
• Harbin	Institute	of	Technology,	Harbin,	China,	April,	2011.	
• University	of	California	at	Santa	Barbara,	January	2011.	
• University	of	Porto,	Porto,	Portugal,	May	2010.	
• Short	Course	on	Guidance	and	Control	of	MAVs,	University	of	Porto,	Portugal,	May,	2010.	
• Plenary	speaker	at	the	Seventh	International	Symposium	on	Mechatronics	and	its	Applications,	Sharjah,	

UAE,	April,	2010.	
• Short	Course	on	Guidance	and	Control	of	MAVs,	American	University	of	Sharjah,	UAE,	April,	2010.	
• Plenary	speaker	at	the	IFAC	Workshop	on	Networked	Robotics,	Golden,	Colorado,	October,	2009.	
• Royal	Institute	of	Technology,	Stockholm	Sweden,	March,	2009	
• Plenary	speaker	at	IEEE-Boeing	Technologies	Conference,	Seal	Beach,	California,	August,	2008.	
• Plenary	speaker	at	the	Seventh	International	Conference	on	Autonomous	Agents	and	Multiagent	Systems	

(AAMAS),	Estoril,	Portugal,	May,	2008.	
• University	of	New	Mexico,	Albuquerque,	New	Mexico,	November,	2007.	
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• University	of	Florida,	Gainsville,	Florida,	October,	2007.	
• Georgia	Tech,	Robotics	Institute,	Atlanta,	GA,	September,	2007.	
• Georgia	Tech,	Aerospace	Engineering	Departments,	Atlanta,	GA,	March,	2007.	
• “Collision	Detection	and	Avoidance	Techniques	for	Micro	Air	Vehicles,”	Three	hour	invited	workshop	

presentation	at	the	Institute	for	Defense	and	Government	Advancement,	UAV	Summit,	February,	2007.	
• Panel	discussing	future	directions	of	Cooperative	Control	at	the	2007	Conference	on	Cooperative	Control	

and	Optimization,	Gainsville,	Florida,	January,	2007.	
• University	of	Florida,	REEF,	Fort	Walton	Beach,	Florida,	January,	2007.	
• University	of	Washington,	Seattle,	WA,	January,	2006.	
• Virginia	Polytechnic	and	State	University,	Blackburg,	VA,	November	2005.	
• University	of	Wyoming,	Laromie,	WY,	November,	2005.	
• Rensselaer	Polytechnic	Institute,	Troy,	NY,	October,	2005.	
• GRASP	Lab,	University	of	Pennsylvania,	Philadelphia,	PA,	October,	2004.	
• Raytheon,	Tucson,	AZ,	March	2004.	
• Utah	State	University,	October	2003.	
• Ohio	State	University,	August	2003.	
• AFRL/VA,	WP	AFB,	Dayton,	Ohio,	August,	2003.	
• INEEL,	Idaho	Falls,	ID,	August,	2003.	
• AFRL/MN,	Eglin	AFB,	Ft.	Walton	Beach,	FL,	June,	2003.	
• UC	Santa	Barbara,	May	2003.	
• University	of	Nevada,	Reno,	2002.	
• Jet	Propulsion	Laboratory,	1998.	
• INEEL,	Idaho	Falls,	ID,	1997.	
• Idaho	State	University,	1997.	

Professional	Activities	
• Fellow	of	IEEE,	2015.	
• Associate	Fellow	of	AIAA,	2014.	
• AIAA	Unmanned	Systems	Program	Committee,	2016-Present.	
• Associate	Editor,	International	Conference	on	Robotics	and	Automation,	2016.		
• Scientific	Advisory	Board,	Centre	for	Autonomous	Marine	Operations	and	Systems	(AMOS),	Norwegian	

University	of	Science	and	Technology,	Tronheim,	Norway,	2015-2016.	
• Advisory	Board,	International	Symposium	on	Mechatronics	and	Its	Applications	(ISMA),	2015.			
• Program	Committee,	IEEE	International	Conference	on	Multisensor	Fusion	and	Integration,	2015.	
• Associate	Editor,	International	Conference	on	Robotics	and	Automation,	2015.		
• Exhibits	Chair,	American	Control	Conference,	2015.	
• Awards	Committee,	IEEE	Control	Systems	Society,	2015.	
• Program	Committee,	Robotics	and	Science	Systems,	2014.	
• Associate	Editor,	International	Conference	on	Robotics	and	Automation,	2014.	
• Associate	Editor,	IEEE	Transactions	on	Automatic	Control,	2011-2013.	
• IEEE	Control	Systems	Society	Conference	Publication	Chair,	2010-2013	
• Publications	Chair,	American	Control	Conference,	2013.	
• General	co-Chair,	International	Conference	on	Unmanned	Aircraft	Systems,	2012.		
• Publications	Chair	IEEE	Conference	on	Decision	and	Control,	2012.	
• Publications	Chair,	IEEE	Conference	on	Decision	and	Control,	2011.	
• Program	Committee,	Robotics:	Science	and	Systems,	2011.	
• Chair,	IEEE	Technical	Committee	on	Aerospace	Controls,	2011-Present.	
• Program	Committee,	IEEE	Conference	on	Decision	and	Control,	2010.	
• Program	Committee,	Unmanned	Vehicle	Workshop,	Istanbul,	Turkey,	2010.	
• Associate	Editor,	Journal	of	Intelligent	and	Robotic	Systems,	2006-2010.	
• Associate	Editor,	IEEE	Control	Systems	Magazine,	2004-2009.	
• Member	of	IEEE	Technical	Committee	on	Aerospace	Controls,	2009-Present.	
• Member	of	IEEE	Technical	Committee	on	Aerial	Robotics,	2009-Present.	
• Program	Chair,	Second	International	Symposium	on	Unmanned	Aerial	Vehicles,	2009.	
• Program	Committee,	IFAC	Workshop	on	Networked	Robotics,	2009.	
• Organizing	Committee,	First	International	Symposium	on	Unmanned	Aerial	Vehicles,	2008.	
• Associate	Editor,	IEEE	Control	Systems	Society	Conference	Editorial	Board,	1999-2007.	
• Vice	Chair	for	Student	Affairs,	American	Control	Conference,	2007.	
• Program	Vice	Chair,	Mediterranean	Conference	on	Control	and	Automation,	2007.	
• Program	Committee,	IASTED	International	Conference	on	Control	and	Applications,	2005.	
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• Program	Committee,	American	Control	Conference,	2005.	
• Program	Committee,	American	Control	Conference,	2004.	
• Program	Committee,	IEEE	Conference	on	Control	Applications,	2002.	

University	Responsibilities	
• University	rank	and	status	committee,	2017-present.	
• University	awards	committee,	2015-2016.	
• University	rank	and	status	appeals	committee,	2011-2014.	
• Chair,	ECE	undergraduate	committee,	2012-2016.	
• ECE	rank	and	status	committee,	2007-2016.	
• Chair,	ECE	curriculum	re-design	committee,	2011-2013.	
• Chair,	ECE	graduate	committee,	2010-2011.	
• Chair,	ECE	external	relations	committee,	2006-2010.	
• ECE	External	relations	committee,	2003-2006.	
• ECE	Undergraduate	committee,	2001-2003.	
• Chair,	ECE	faculty	search	committee,	2000-2001.	
• ECE	Faculty	search	committee,	1999-2000.	
• ECE	High	School	liason,	1995-2001.	

Courses	Taught	
• ECEn	212	Introduction	to	Circuits		
• ECEn	370	Probability	Theory	
• ECEn	380	Signals	and	Systems		
• ECEn	483	Introduction	to	Feedback	Control		
• ECEn	490	Senior	Design	/	Capstone	(robot	soccer,	UAVs,	quadrotors,	laser	guided	munition)		
• ECEn	671	Mathematics	of	Signals	and	Systems		
• ECEn	674	Flight	Control	Systems		
• ECEn	773	Linear	Systems	Theory	
• ECEn	774	Nonlinear	Systems	Theory	

Awards	
• Karl	G.	Maeser	Distinguished	Faculty	Lecturer	Award,	Brigham	Young	University,	2017.	
• Cozzins	Teaching	and	Learning	Fellowship,	Brigham	Young	University,	2012-2015.	
• Karl	G.	Maeser	Research	and	Creative	Arts	Award,	Brigham	Young	University,	2009.	
• Outstanding	Researcher,	College	of	Engineering	and	Technology,	Brigham	Young	University,	2008.	
• Thomson	Scientific	Essential	Science	Indicators	Fast	Breaking	Paper,	February	2007.		[Paper	published	in	

IEEE	Transactions	on	Automatic	Control	in	May	2005	was	identified	in	February	2007	to	be	one	of	the	
most	cited	recent	papers	in	the	field	of	Engineering.]	

• National	Research	Council	Fellowship,	2006-2007.	
• Advised	a	student	team	that	took	first	place	at	the	2nd	US-European	Competition	for	Micro	Air	Vehicles,	

November,	2006.	
• Advised	a	student	team	that	took	second	place	at	the	AUVSI	Undergraduate	Student	Competition	for	

Autonomous	Fixed	Wing	Aircraft,	June,	2006.	
• Technology	Transfer	Award,	Brigham	Young	University,	2006	
• Advised	a	student	team	that	won	the	Grand	Prize	for	Best	Overall	Video	at	the	Infotech@Aerospace	

Conference,	2005	
• Young	Scholar	Award,	Brigham	Young	University,	2004	
• Finalist,	Stoel	Rives	Innovation	Award,	2004	
• Voted	Outstanding	Teacher	by	graduating	seniors,	BYU	Electrical	and	Computer	Engineering	Department,	

2004	
• Outstanding	Faculty	Award,	BYU	Electrical	and	Computer	Engineering	Department,	2002	
• Advised	an	undergraduate	student	who	won	the	best	undergraduate	student	paper	award	at	the	2002	

International	Telemetry	Conference.	
• Advised	a	graduate	student	who	won	the	best	graduate	student	paper	award	at	the	2002	International	

Telemetry	Conference.	
• Advised	a	graduate	student	who	was	a	finalist	in	the	Best	Student	Paper	Competition	at	the	2001	

American	Control	Conference.	
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• Voted	Outstanding	Teacher	by	graduating	seniors,	BYU	Electrical	and	Computer	Engineering	Department,	
1998	

• Outstanding	Senior,	University	of	Utah	Electrical	Engineering	Department,	1991.	
	


