
JOHN J. LEONARD

SAMUEL C. COLLINS PROFESSOR

DEPARTMENT OF MECHANICAL ENGINEERING
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

jleonard@mit.edu

John J. Leonard is Samuel C. Collins Professor in the MIT Department of Mechanical Engineering
and a member of the MIT Computer Science and Artificial Intelligence Laboratory. His research
addresses the problems of navigation and mapping for autonomous mobile robots. Leonard was
a pioneer in formulating the problem of Simultaneous Localization and Mapping (SLAM) in the
mobile robotics research community. With his students and collaborators, he has developed several
state-of-the-art robot navigation and mapping systems for robots operating in underwater and
terrestrial environments. He has extensive experience deploying underwater robots systems for
Navy missions such as mine-hunting and surveillance. He has lead several major initiatives for
the Office of Naval Research, including a program to utilize SLAM for mine neutralization and a
program for cooperative navigation of multiple autonomous underwater vehicles and gliders. He
was team leader for MIT’s DARPA Urban Challenge team, which was one of eleven teams to qualify
for the Urban Challenge final event and one of six teams to complete the race.

Prof. Leonard served the MIT Department of Mechanical Engineering as Associate Department
Head for Research from 2013-2016 and he is currently Associate Department Head for Education.
He also currently serves as an Associate Director for Engineering for the MIT/WHOI Joint Program.
He has served as an associate editor of the IEEE Journal of Oceanic Engineering from 1998-2006 and
of the IEEE Transactions on Robotics and Automation from 2000-2003. He was one of three guest
editors for the 2008 IEEE Transactions on Robotics Special Issue on Visual SLAM. He was an Area
Chair for Robotics: Science and systems in 2005, 2014 and 2015. He is an advisory board member of
the University of Michigan Department of Naval Architecture. He served on the Robotics: Science
and Systems Foundation Board from 2005 to 2015. He is the recipient of a Thouron Award (1987),
an NSF Career Award (1998), a Science Foundation Ireland E.T.S. Walton Visitor Award (2004),
the Best Paper Award at ACM SenSys in 2004 (shared with D. Moore, D. Rus, and S. Teller),
the King-Sun Fu Memorial Best Transactions on Robotics Paper Award in 2006 (shared with R.
Eustice and H. Singh) and the WAFR 2016 Best Paper Award (shared with D. Rosen, L. Carlone,
and A. F. Bandeira). He was a finalist for the Best Automation Paper Award at ICRA 2011, a
finalist for the Best Paper Award for ICRA 2012, and a finalist for the Best Student Paper Award
for ICRA 2013. He was elected an IEEE Fellow in 2014 and an AAAS Fellow in 2019.

Professor Leonard is a Technical Advisor for Human Interactive Driving at Toyota Research Insti-
tute.
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Education:
D.Phil., University of Oxford 1994
B.S.E.E., University of Pennsylvania 1987

Selected MIT Appointments and Service:
Joined the MIT Faculty 1996
Associate Department Head for Education 2023-present
Member, Subcommittee on the Communication Requirement 2023-present
Chair, Department Head Search Committee 2023
Member, Distinguished Fellowships Committee 2022-present
Dean’s Action Group, Social and Ethical Responsibilities of Computing 2020-2021
Member, MIT Task Force on Work of the Future 2018-2020
Chair, MechE Faculty Awards Committee 2019-present
Member, SoE Faculty Awards Committee 2019-present
Co-Chair, MechE General Faculty Search Committee 2018-2021
Associate Director, MIT/Woods Hole Joint Program 2018-present
Associate Department Head for Research 2013-2016
Chair, MechE General Faculty Search Committee 2013-2017
MIT Faculty Postdoc Advisory Committee 2013-2016
Area Head, Ocean Science and Engineering 2008-2014
Faculty Director, Ford-MIT Alliance 2009-2013
MIT/Woods Hole Joint Committee for Applied Ocean Science and Engineering 2009-present
Sea Grant College Program Committee 2008-2015
MIT Museum Advisory Board 2006-2012
Chair, Faculty Search Committee for Ocean Engineering 2010-2011
MIT/Woods Hole Joint Program Strategic Planning Committee 2010-2011
ME/OE Merger Review Committee 2009-2010
Area Head, Control, Instrumentation and Robotics 2007-2008
Chair, Faculty Search Committee for Robotics 2007-2008
Chair, Faculty Search Committee for Ocean Engineering 2006-2007
ME Strategic Planning Committee 2004-2005
Department ABET Coordinator 2000-2002

Selected Honors and Awards:
General Motors Scholarship 1985
A. Atwater Kent Award, Moore School of Electrical Engineering, U. of Penn. 1987
Thouron Fellowship 1987-1989
Henry L. and Grace Doherty Assistant Professorship in Ocean Utilization 1996-1998
National Science Foundation CAREER Award 1998

2



E.T.S. Walton Visitor Award, Science Foundation Ireland 2004
Best Paper Award, ACM SenSys 2004 2004
Best Student Paper Award, IEEE ICRA 2005 2005
King-Sun Fu Memorial Best Transactions on Robotics Paper Award 2007
Finisher, DARPA Urban Challenge 2007
Honorary Professor, Dept. of Computer Science, National University of Ireland, Maynooth 2008
Finalist, Best Automation Paper Award, IEEE ICRA 2011
Finalist, Best Paper Award, IEEE ICRA 2012
Finalist, Best Student Paper Award, IEEE ICRA 2013
Best Paper Award, Workshop on Algorithmic Foundations of Robotics 2016

Selected External Service:
Advisory Board, Department of Naval Architecture, University of Michigan 2011-present
Associate Editor, IEEE ICRA 2022-present
Area Chair, Robotics: Science and Systems 2005, 2014, 2015
Advisory Board, Robotics: Science and Systems 2009-2015
Guest Associate Editor, IEEE Trans. on Robotics, Special Issue on Visual SLAM 2007-2008
Associate Editor, IEEE Journal of Oceanic Engineering 1998-2006
Associate Editor, IEEE Transactions on Robotics and Automation 2000-2003

Publications of John J. Leonard

Professor Leonard, together with his research group and collaborators, has published over 260
papers. Professor Leonard has mentored 15 M.Eng. students, 39 S.M students, 6 Engineer’s degree
students, 36 Ph.D. students, and 15 postdoctoral fellows, and he has served on 92 Ph.D. committees.
He is a co-inventer for 14 patents. A list of his publications is provided below in chronological order:

[1] C. Brown, H. Durrant-Whyte, J. Leonard, and B. Rao. Centralized and decentralized Kalman
filter techniques for tracking, navigation, and control. In DARPA Image Understanding
Workshop, pages 651–675, May 1989.

[2] H. F. Durrant-Whyte and J. J. Leonard. Navigation by correlating geometric sensor data.
In Proc. IEEE Int. Workshop on Intelligent Robots and Systems, 1989.

[3] J. J. Leonard and H. F. Durrant-Whyte. Active sensor control for mobile robotics. In IARP
Int. Conf. on Multi-Sensor Fusion and Environment Modelling, Toulouse, France, October
1989.

[4] M. Brady, H. Durrant-Whyte, H. Hu, J. Leonard, P. Probert, and B. Rao. Sensor-based
control of AGV’s. In IARP 1st Workshop on Domestic Robots and 2nd Workshop on Medical
and Healthcare Robotics, September 1989. Also published in Int. Workshop on Sensorial
Integration for Industrial Robots, Zaragoza, Spain, November, 1989, and IEE Computing and
Control Journal, March 1990.

[5] J. J. Leonard, I. J. Cox, and H. F. Durrant-Whyte. Dynamic map building for an autonomous
mobile robot. In Proc. IEEE Int. Workshop on Intelligent Robots and Systems, pages 89–96,
1990. Also published in Autonomous Mobile Robots, edited by S. Iyengar and A. Elfes, Los
Alamitos, CA: IEEE Computer Society Press 1991.
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[6] J. J. Leonard and H. F. Durrant-Whyte. Application of multi-target tracking to sonar-based
mobile robot navigation. In 29th IEEE Int. Conference on Decision and Control, 1990.

[7] J. J. Leonard. Sonar interpretation using regions of constant depth (rcds). In IEE Colloquium
on Robot Sensors, pages 1/1–1/4. IET, 1991.

[8] I. J. Cox and J. J. Leonard. Temporal integration of multiple sensor observations for dynamic
world modeling: A multiple hypothesis approach. In International Workshop on Information
Processing for Autonomous Mobile Robots: Theory and Application, Munich, Germany, 1991.
Berlin: Springer-Verlag.

[9] I. J. Cox and J. J. Leonard. Probabilistic data association for dynamic world modeling: A
multiple hypothesis approach. In International Conference on Advanced Robotics, Pisa, Italy,
1991.

[10] J. J. Leonard and H. Fl. Durrant-Whyte. Mobile robot localization by tracking geometric
beacons. IEEE Trans. Robotics and Automation, 7(3):376–382, June 1991.

[11] J. J. Leonard and H. F. Durrant-Whyte. Simultaneous map building and localization for an
autonomous mobile robot. In Proc. IEEE Int. Workshop on Intelligent Robots and Systems,
pages 1442–1447, Osaka, Japan, 1991.

[12] J. J. Leonard and H. F. Durrant-Whyte. Directed Sonar Sensing for Mobile Robot Navigation.
Boston: Kluwer Academic Publishers, 1992.

[13] J. J. Leonard, I. J. Cox, and H. F. Durrant-Whyte. Dynamic map building for an autonomous
mobile robot. The International Journal of Robotics Research, 11(4):286–298, August 1992.

[14] C. Brown, H. Durrant-Whyte, J. Leonard, B. Rao, and B. Steer. Distributed data fusion
using Kalman filtering: A robotics application. In M. A. Abidi and R. C. Gonzalez, editors,
Data Fusion in Robotics and Machine Intelligence, pages 267–309. Academic Press, 1992.

[15] H. F. Durrant-Whyte and J. J. Leonard. Modeling sonar sensors. In The Robotics Review II,
pages 145–151. MIT Press, 1992.

[16] J. J. Leonard and B. A. Moran. Sonar data fusion for 3-D scene reconstruction. In Paul S.
Schenker, editor, SPIE Sensor Fusion V, pages 144–155, Boston, MA, November 1992.

[17] J. J. Leonard and J. G. Bellingham. Directed sensing strategies for feature-relative navigation.
In Paul S. Schenker, editor, SPIE Sensor Fusion VI, pages 120–129, Boston, MA, September
1993.

[18] B. A. Moran, J. J. Leonard, and C. Chryssostomidis. Geometric shape from sonar ranging.
In Proc. Int. Symp. on Unmanned Untethered Submersible Technology, pages 370–383, 1993.

[19] S. T. Tuohy, N. M. Patrikalakis, J. J. Leonard, J. G. Bellingham, and C. Chryssostomidis.
AUV navigation using geophysical maps with uncertainty. In Proc. Int. Symp. on Unmanned
Untethered Submersible Technology, pages 265–276, 1993.

[20] J. G. Bellingham, C. Chryssostomidis, M. Deffenbaugh, J. J. Leonard, and H. Schmidt.
Arctic under-ice survey operations. In Proc. Int. Symp. on Unmanned Untethered Submersible
Technology, pages 50–59, 1993.
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[21] I. Cox and J. Leonard. Modeling a dynamic environment using a Bayesian multiple hypothesis
approach. Artificial Intelligence, pages 311–344, April 1994.

[22] J. G. Bellingham and J. J. Leonard. Task configuration with layered control. In Proceed-
ings of the IARP 2nd Workshop on Mobile Robots for Subsea Environments, pages 193–302,
Monterey, CA, USA, May 1994.

[23] J. Bellingham, C. Goudey, T. Consi, J. Bales, D. Atwood, J.J. Leonard, and C. Chryssosto-
midis. Odyssey II: A second generation survey AUV. In IEEE Symposium on Autonomous
Underwater Vehicle Technology, Cambridge, MA, 1994.

[24] I. J. Cox and J .J. Leonard. Unsupervised learning for mobile robot navigation using proba-
bilistic data association. In Proceedings of the workshop on Computational learning theory and
natural learning systems (vol. 2): intersections between theory and experiment: intersections
between theory and experiment, pages 297–319. MIT Press, 1994.

[25] J. J. Leonard, B. A. Moran, I. J. Cox, and M. L. Miller. Underwater sonar data fusion using an
efficient multiple hypothesis algorithm. In Proc. IEEE Int. Conf. Robotics and Automation,
pages 2995–3002, May 1995.

[26] J. G. Bellingham, J. J. Leonard, J. Vaganay, C. Goudey, D. Atwood, T. Consi, J. Bales,
H. Schmidt, and C. Chryssostomidis. AUV operations in the arctic. In Proceedings of the
Sea Ice Mechanics and Arctic Modeling Workshop, Anchorage, Alaska, USA, April 1995.

[27] N. M. Patrikalakis, C. Chryssostomidis, S. T. Tuohy, J. G. Bellingham, J. J. Leonard, J. W.
Bales, and J. W. Yoon. Virtual environments for ocean exploration and visualization. In
Workshop on Computer Graphics Technology in the Exploration of the Sea,, Rostock, Ger-
many, 1995.

[28] D. K. Atwood, J. J. Leonard, J. G. Bellingham, and B. A. Moran. An acoustic navigation
system for multiple vehicles. In Proc. Int. Symp. on Unmanned Untethered Submersible
Technology, pages 202–208, September 1995.

[29] J. J. Leonard, S. T. Tuohy, J. G. Bellingham, B. A. Moran, J. H. Kim, H. Schmidt, N. M.
Patrikalakis, and C. Chryssostomidis. Virtual environments for AUV development and ocean
exploration. In Proc. Int. Symp. on Unmanned Untethered Submersible Technology, pages
436–443, September 1995.

[30] A. B. Bennett, J. J. Leonard, and J. G. Bellingham. Bottom following for survey class
autonomous underwater vehicles. In Proc. Int. Symp. on Unmanned Untethered Submersible
Technology, pages 327–336, September 1995.

[31] S. T. Tuohy, J. J. Leonard, J. G. Bellingham, N. M. Patrikalakis, and C. Chryssostomidis.
Map based navigation for autonomous underwater vehicles. International Journal of Offshore
and Polar Engineering, 6(1):9–18, March 1996.

[32] J. Vaganay, J. G. Bellingham, and J. J. Leonard. Outlier rejection for autonomous acoustic
navigation. In IEEE Intl. Conf. on Robotics and Automation (ICRA), pages 2174–2181, April
1996.

[33] J. Vaganay, J. G. Bellingham, and J. J. Leonard. Comparison of fix computation and filtering
for autonomous acoustic navigation.

5



[34] J. H. Kim, B. A. Moran, J. J. Leonard, J. G. Bellingham, and S. T. Tuohy. Experiments in
remote monitoring and control of autonomous underwater vehicles. In IEEE Oceans, pages
411–416, 1996.

[35] A. A. Bennett and J. J. Leonard. Autonomous mapping with an AUV: an approach for
ground truthing of remote sensing data. In OCEANS’96. MTS/IEEE.’Prospects for the 21st
Century’. Conference Proceedings, volume 3, pages 1099–1104. IEEE, 1996.

[36] B. A. Moran, J. J. Leonard, and C. Chryssostomidis. Curved shape reconstruction using
multiple hypothesis tracking. IEEE J. of Oceanic Eng., 22(4):625–638, 1997.

[37] J. J. Leonard and C. M. Smith. Sensor data fusion in marine robotics. In Proceedings of the
International Society of Offshore and Polar Engineering, 1997.

[38] C. M. Smith, J. J. Leonard, A. A. Bennett, and C. Shaw. Concurrent mapping and localiza-
tion for autonomous underwater vehicles. In Undersea Defence Technology, pages 338–342,
1997.

[39] C.M. Smith, J.J. Leonard, A.A. Bennett, and C. Shaw. Feature-based concurrent mapping
and localization for auvs. In OCEANS ’97. MTS/IEEE Conference Proceedings, volume 2,
pages 896–901, October 1997.

[40] J. Vaganay, J. G. Bellingham, and J. J. Leonard. Comparison of fix computation and filtering
for autonomous acoustic navigation. International Journal of Systems Science, 29(10):1111–
1122, October 1998.

[41] C. M. Smith and J. J. Leonard. A multiple hypothesis approach to concurrent mapping and
localization for autonomous underwater vehicles. In International Conference on Field and
Service Robotics, Sydney, Australia, 1998.

[42] H. J. S. Feder, C. M. Smith, and J. J. Leonard. Incorporating environmental measurements
in navigation. In IEEE AUV, pages 117–124, Cambridge, MA, August 1998.

[43] C. M. Smith, H. J. S. Feder, and J. J. Leonard. Making difficult decisions autonomously: The
impact of integrated mapping and navigation. In IEEE AUV, pages 125–132, Cambridge,
MA, August 1998.

[44] H. J. S. Feder, J. J. Leonard, and C. M. Smith. Adaptive concurrent mapping and localization
using sonar. In IEEE/RSJ Intl. Conf. on Intelligent Robots and Systems (IROS), Victoria,
B.C., Canada, October 1998.

[45] C. M. Smith, H. J. S. Feder, and J. J. Leonard. Multiple target tracking with navigation un-
certainty. In IEEE Int. Conference on Decision and Control (CDC), pages 760–761, Tampa,
FL, December 1998.

[46] H. J. S. Feder, J. J. Leonard, and C. M. Smith. Adaptive sensing for terrain aided navigation.
In IEEE Oceans, Nice, France, September 1998.

[47] H. J. S. Feder, J. J. Leonard, and C. M. Smith. Adaptive mobile robot navigation and
mapping. The International Journal of Robotics Research, 18(7):650–668, July 1999.
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[48] J. J. Leonard, R. N. Carpenter, and H. J. S. Feder. Stochastic mapping using forward look
sonar. In International Conference on Field and Service Robotics, pages 69–74, Pittsburgh,
Pennsylvania, August 1999.

[49] A. B. Bennett and J. J. Leonard. Feature-relative navigation of an autonomous underwater
vehicle. In Proc. Int. Symp. on Unmanned Untethered Submersible Technology, August 1999.

[50] A. Bennett and J. J. Leonard. A behavior-based approach to adaptive feature mapping with
autonomous underwater vehicles. IEEE J. of Oceanic Eng., 25(2):213–226, April 2000.

[51] J. H. Lim and J. J. Leonard. Mobile robot relocation from echolocation constraints. IEEE
Trans. Pattern Analysis and Machine Intelligence, 22(9):1035–1041, September 2000.

[52] J. J. Leonard and H. J. S. Feder. Experimental analysis of adaptive concurrent mapping
and localization using sonar. In Peter Corke and James Trevelyan, editors, Experimental
Robotics VI, volume 250 of Lecture Notes in Control and Information Sciences, pages 297–
306. Springer-Verlag, 2000. ISBN: 1 85233 210 7.

[53] J. J. Leonard and H. J. S. Feder. A computationally efficient method for large-scale concurrent
mapping and localization. In D Koditschek and J. Hollerbach, editors, Robotics Research:
The Ninth International Symposium, pages 169–176, Snowbird, Utah, 2000. Springer Verlag.

[54] T. F. Fulton, C. J. Cassidy, R. G. Stokey, and J. J. Leonard. Navigation sensor data fusion
for the AUV REMUS. In Proceedings of the Symposium on Underwater Robotic Technology,
World Automation Congress, Hawaii, 2000.

[55] J. J. Leonard. Cooperative mapping and navigation for multiple unmanned underwater
vehicles. In International Unmanned Undersea Vehicle Symposium, Naval Undersea Warfare
Center, Newport, RI, April 2000.

[56] J. J. Leonard. Large-scale concurrent mapping and localization. In Proceedings of SPIE,
volume 4196, page 370, 2000.

[57] J. J. Leonard, R. Carpenter, and H. J. S. Feder. Stochastic mapping using forward look
sonar. Robotica, 19:467–480, 2001.

[58] J. J. Leonard and H. J. S. Feder. Decoupled stochastic mapping. IEEE J. of Oceanic Eng.,
26(4):561–571, 2001.

[59] J. J. Leonard and R. Rikoski. Incorporation of delayed decision making into stochastic
mapping. In D. Rus and S. Singh, editors, Experimental Robotics VII, Lecture Notes in
Control and Information Sciences. Springer-Verlag, 2001.

[60] J. J. Leonard, P. M. Newman, J. W. Fenwick, and R. J. Rikoski. Concurrent mapping and
localization for multiple autonomous underwater vehicles. In GOATS Workshop, August
2001.

[61] J.D. Tardós, J. Neira, P.M. Newman, and J.J. Leonard. Robust mapping and localization
in indoor environments using sonar data. Intl. J. of Robotics Research, 21(4):311–330, April
2002.
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[62] John J. Leonard, Richard R. Rikoski, Paul M. Newman, and Michael Bosse. Mapping par-
tially observable features from multiple uncertain vantage points. Intl. J. of Robotics Re-
search, 7(3):943–975, October 2002.

[63] R. Rikoski, J. Leonard, and P. Newman. Stochastic mapping frameworks. In Proc. IEEE
Int. Conf. Robotics and Automation, pages 426–433, Washington, DC, May 2002.

[64] J. Fenwick, P. Newman, and J. Leonard. Cooperative concurrent mapping and localization.
In IEEE Intl. Conf. on Robotics and Automation (ICRA), volume 2, pages 1810–1817, 2002.

[65] P. Newman, J. Leonard, J. Neira, and J. Tardós. Explore and return: Experimental validation
of real time concurrent mapping and localization. In IEEE Intl. Conf. on Robotics and
Automation (ICRA), pages 1802–1809, Washington, DC, May 2002.

[66] M. Bosse, R. Rikoski, J. Leonard, and S. Teller. Vanishing points and 3D lines from omnidi-
rectional video. In International Conference on Image Processing, Rochester, NY, September
2002.

[67] M. Bosse, R. Rikoski, J. Leonard, and S. Teller. Vanishing points and three-dimensional lines
from omni-directional video. The Visual Computer, 19(6):417–430, 2003.

[68] J. Leonard, P. Newman, R. Rikoski, J. Neira, and J. Tardós. Towards robust data association
and feature modeling for concurrent mapping and localization. Robotics Research, pages 7–20,
2003.

[69] P. Newman and J. Leonard. Pure range-only sub-sea SLAM. In IEEE Intl. Conf. on Robotics
and Automation (ICRA), volume 2, pages 1921–1926, September 2003.

[70] P. Newman, M. Bosse, and J. Leonard. Autonomous feature-based exploration. In Proc.
IEEE Int. Conf. Robotics and Automation, volume 1, pages 1234–1240. IEEE, 2003.

[71] M. Bosse, P. Newman, J. Leonard, and S. Teller. An atlas framework for scalable mapping.
In IEEE Intl. Conf. on Robotics and Automation (ICRA), pages 1899–1906, 2003.

[72] R. Rikoski and J. Leonard. Sonar trajectory perception. In Proc. IEEE Int. Conf. Robotics
and Automation, volume 1, pages 963–970, Taiwan, 2003. IEEE.

[73] J. J. Leonard and P. M. Newman. Consistent, Convergent, and Constant-time SLAM. In
International Joint Conference on Artificial Intelligence, volume 18, pages 1143–1150, 2003.

[74] M. Bosse, P. Newman, J. Leonard, and S. Teller. Simultaneous localization and map building
in large-scale cyclic environments using the Atlas framework. Intl. J. of Robotics Research,
23(12):1113–1139, December 2004.

[75] M. Walter and J. Leonard. An experimental investigation of cooperative SLAM. In Pro-
ceedings of the Fifth IFAC Symposium on Intelligent Autonomous Vehicles, Lisbon, Portugal,
July 2004.

[76] D. Moore, J. Leonard, D. Rus, and S. Teller. Robust distributed network localization with
noisy range measurements. In Proceedings of the 2nd international conference on Embedded
networked sensor systems, pages 50–61. ACM, 2004.
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[77] E. Olson, J. J. Leonard, and S. Teller. Robust range-only beacon localization. In AUV 2004,
June 2004.

[78] J. Vaganay, J.J. Leonard, J.A. Curcio, and J.S. Willcox. Experimental validation of the mov-
ing long base line navigation concept. In Autonomous Underwater Vehicles, 2004 IEEE/OES,
pages 59–65, June 2004.

[79] P. M. Newman, J. J. Leonard, and R. J. Rikoski. Towards constant-time SLAM on an
autonomous underwater vehicle using synthetic aperture sonar. Robotics Research, pages
409–420, 2005.

[80] R. Eustice, H. Singh, and J. Leonard. Exactly sparse delayed state filters. In Proceedings
of the 2005 IEEE International Conference on Robotics and Automation, pages 2417–2424,
Barcelona, Spain, 2005. IEEE.

[81] R. Eustice, H. Singh, J. Leonard, M. Walter, and R. Ballard. Visually navigating the RMS
Titanic with SLAM information filters. In Robotics: Science and Systems (RSS), June 2005.

[82] E. Olson, M. Walter, S. Teller, and J.J. Leonard. Single-cluster spectral graph partitioning
for robotics applications. In Proceedings of Robotics: Science and Systems, Cambridge, USA,
June 2005.

[83] R. Eustice, M. Walter, and J. Leonard. Sparse extended information filters: Insights into
sparsification. In Intelligent Robots and Systems, 2005.(IROS 2005). 2005 IEEE/RSJ Inter-
national Conference on, pages 3281–3288. IEEE, 2005.

[84] M. Walter, R. Eustice, and J. Leonard. A provably consistent method for imposing ex-
act sparsity in feature-based SLAM information filters. In Proceedings of the International
Symposium of Robotics Research (ISRR), pages 214–234, San Francisco, CA, October 2005.
Springer.

[85] M. Dragone, R. O’Donoghue, J. J. Leonard, G. O’Hare, B. Duffy, A. Patrikalakis, and
J. Leedekerken. Robot Soccer Anywhere: Achieving Persistent Autonomous Navigation,
Mapping and Object Vision Tracking in Dynamic Environments. Proceedings of SPIE Opto
Ireland, 2005.

[86] J. Curcio, J. J. Leonard, J. Vaganay, A. Patrikalakis, A. Bahr, D. Battle, H. Schmidt, and
M. Grund. Experiments in Moving Baseline Navigation using Autonomous Surface Craft. In
Proc. of the IEEE/MTS OCEANS Conf. and Exhibition, volume 1, pages 730–735, September
2005.

[87] J. Curcio, J. Leonard, and A. Patrikalakis. SCOUT – a low cost autonomous surface plat-
form for research in cooperative autonomy. In Proc. of the IEEE/MTS OCEANS Conf. and
Exhibition, Washington DC, September 2005.

[88] M. Benjamin, J. Curcio, J. Leonard, and P. Newman. Protocol-based colregs collision avoid-
ance navigation between unmanned marine surface craft. J. of Field Robotics, 23(5), May
2006.

[89] R.M. Eustice, H. Singh, J.J. Leonard, and M.R. Walter. Visually mapping the RMS Titanic:
Conservative covariance estimates for SLAM information filters. Intl. J. of Robotics Research,
25(12):1223–1242, December 2006.
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[90] R.M. Eustice, H. Singh, and J.J. Leonard. Exactly sparse delayed-state filters for view-based
SLAM. IEEE Trans. Robotics, 22(6):1100–1114, December 2006.

[91] E. Olson, J.J. Leonard, and S. Teller. Robust range-only beacon localization. IEEE Journal
of Oceanic Engineering, 31(4):949–958, October 2006.

[92] D. P. Eickstedt, M. R. Benjamin, H. Schmidt, and J. J. Leonard. Adaptive control of het-
erogeneous marine sensor platforms in an autonomous sensor network. In Intelligent Robots
and Systems, 2006 IEEE/RSJ International Conference on, pages 5514–5521. IEEE, 2006.

[93] R. Rikoski, J. Leonard, P. Newman, and H. Schmidt. Trajectory sonar perception in the
ligurian sea. Experimental Robotics IX, pages 557–570, 2006.

[94] E. Olson, J. Leonard, and S. Teller. Fast iterative alignment of pose graphs with poor initial
estimates. In IEEE Intl. Conf. on Robotics and Automation (ICRA), pages 2262–2269, May
2006.

[95] M. Benjamin, J. Curcio, J.Leonard, and P. Newman. Navigation of unmanned marine vehicle
in accordance with the rules of the road. In IEEE Intl. Conf. on Robotics and Automation
(ICRA), Orlando, FL, May 2006.

[96] D.P. Eickstedt, M.R. Benjamin, H. Schmidt, and J. Leonard. Adaptive tracking of underwater
targets with autonomous sensor networks. Journal of Underwater Acoustics (USN), 56:465–
495, 2006.

[97] J. C. Leedekerken, J. J. Leonard, M. C. Bosse, and A. Balasuriya. Real-time obstacle avoid-
ance and mapping for AUVs operating in complex environments. Proceedings of the Seventh
International Symposium on Technology and the Mine Problem: May 2-4, 2006, Naval Post-
graduate School, 1:35, 2006.

[98] M.R. Walter, R.M. Eustice, and J.J. Leonard. Exactly sparse extended information filters
for feature-based SLAM. Intl. J. of Robotics Research, 26(4):335–359, 2007.

[99] E. Olson, J. Leonard, and S. Teller. Spatially-adaptive learning rates for online incremental
SLAM. In Robotics: Science and Systems (RSS), June 2007.

[100] A. Bahr and J. J. Leonard. Minimizing trilateration errors in the presence of noisy landmarks.
In European Conference on Mobile Robots, 2007.

[101] J. Folkesson, J. Leedekerken, R. Williams, and J. Leonard. Feature tracking for underwater
navigation using sonar. In IEEE/RSJ Intl. Conf. on Intelligent Robots and Systems (IROS),
San Diego, CA, October 2007.

[102] N. Roy, J. Leonard, U.M. O’Reilly, D. Rus, and S. Teller. The experience of teaching soft-
ware development in a robotics project course. Proceedings of the Third International CDIO
Conference and Collaborators’ Meeting. Cambridge, MA, 2007.

[103] J. Leonard, J. How, S. Teller, M. Berger, S. Campbell, G. Fiore, L. Fletcher, E. Frazzoli,
A. Huang, S. Karaman, et al. A perception-driven autonomous urban vehicle. J. of Field
Robotics, 25(10):727–774, 2008.
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[104] L. Fletcher, S. Teller, E. Olson, D. Moore, Y. Kuwata, J. How, J. Leonard, I. Miller, M. Camp-
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