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Guidance, Navigation and Control Conference and Exhibit (GNC), San Francisco, CA, Aug. 2005.

[92] S. L. Waslander, G. M. Hoffmann, J. S. Jang, and C. J. Tomlin, “Multi-agent X4-flyer testbed design:
Integral sliding mode vs. reinforcement learning,” in IEEE/RSJ Conference on Intelligent Robots and
Systems (IROS), IEEE, Edmonton, AB, Canada, Aug. 2005.

[93] G. M. Hoffmann, D. G. Rajnarayan, S. L. Waslander, D. Dostal, J. S. Jang, and C. J. Tomlin,
“The stanford testbed of autonomous rotorcraft for multi-agent control,” in Digital Avionics System
Conference (DASC), Salt Lake City, UT, Nov. 2004.

Recent Invited Talks

February 15th, 2018: “Canada Takes a Big Stake in the Driver-less Future”, Bacon and Eggheads Seminar
for Canadian Ministers of Parliament

October 18th, 2017: “From Zero to Autonomy in Three Months”, Automotive Megatrends Webinar
September 26th, 2017: “Static and Dynamic Camera Clusters for Localization and Mapping”, Keynote,
IEEE/RSJ International Conference on Intelligent Robots and Systems, Vancouver, BC, Canada

April 27th, 2017: “Gimballed Multi-Camera Localization and Mapping for Aerial Vehicles”, University of
Southern California, Computer Science Dept., Los Angeles, CA, USA

March 3rd, 2017: “Multi-camera localization and mapping for Autonomous Driving"”, University of California
Berkeley, Dept. of Electrical Engineering and Computer Science, Berkeley, CA, USA

August 22nd, 2016: “Multi-camera localization and mapping for quadrotors”, Stanford University, Dept. of
Aeronautics and Astronautics, Stanford, CA, USA

December 4th, 2015: “A DriverLess Future: The State Of And Path to Fully Autonomous Vehicles”
Institute of Transportation Engineers Annual General Meeting, Toronto, ON, Canada

September 29th, 2015: "Using Small Rotorcraft UAVs for Inspection Tasks”, Inside GNSS Webinar
September 10th, 2015: "Robotics Research in the Waterloo Autonomous Vehicles Laboratory”, KW Retired
Professionals and Business Men's Club, Waterloo, ON, Canada

June 10th, 2015: “Multirotor UAV Autonomy Near Obstacles and In Wind"”, University of Toronto Institute
of Aerospace Studies, Toronto, ON, Canada

May, 21st, 2015: “Driverless Cars: The Future of MVA Cases”, Ontario Trial Lawyers Association Annual
Conference, Toronto, ON, Canada

December 1st, 2014: “Vision-Based Outdoor Autonomy for Quadrotor UAVs"”, University of lllinois and
Urbana Champaign (UIUC), Urbana, IL, USA

9/14



Research Funding

Applied fOr
Years Source Role Title Total amount (%
allocated)

2018- ORF- Pl SafeAuto: Safety Assurance for All-Weather $ 4,000,000 (30%)
2024 RE Autonomy

Total allocation pending $1,200,000
Awarded. ..
Years Source Role Title Allocated amount (%

allocated)

2017- CFI-IF & Pl RoboDrive: Waterloo Autonomous Vehicle $ 5,420,952 (30%)
2023 ORF-RI Research and Test Facility

2017- Partner Pl Autonomous Driving Demonstrator for $1,620,071 (40%)
2018 Contribution Functional Safety V2 - Renesas Electronics

America

2017- NSERC CRD  Co-l Robust Perception Strategies for $323,253 (25%)
2018 Autonomous Driving - Denso USA

2016- NSERC SPG  Co-l Shared Decision Making and Progressive $ 618,500 (20%)
2019 Automation for Manufacturing Assembly

2016- Partner Pl All-Weather Autonomous Driving - Huawei $ 3,048,000 (50%)
2017 Contribution

2016- CFI-IF & Co-I The Robohub: A robotic test facility for $ 4,563,312 (20%)
2021 ORF-RI multi-robot systems

2015- Partner Pl Robust Perception Strategies for $159,000 (100%)
2017 Contribution Autonomous Driving - Denso USA

2015- Partner Pl Autonomous Driving Demonstrator for $788,000 (35%)
2017 Contribution Functional Safety - Renesas Electronics

America

2015- OCE VIP I Pl Low-cost Robotic Autonomy with $ 55,366 (100%)
2016 Multi-camera Clusters

2015- Partner Pl Low-cost Robotic Autonomy with $ 38,000 (100%)
2016 Contribution Multi-camera Clusters - Clearpath Robotics

2015- NSERC CRD Pl Quadrotor Perception and Planning in $ 240,000 (100%)
2019 Confined Spaces
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Years Source Role Title Allocated amount (%
allocated)
2015- OCE VIP I Pl Rapid Modeling and Control Design for New $ 120,000 (65%)
2016 Rotorcraft Configurations
2015- Partner Pl Quadrotor Perception and Modeling - $ 156,000 (90%)
2018 Contribution Aeryon Labs
2015- NSERC Co-l Research and Training Program in $45,000 (4%)
2020 CREATE Unmanned Aerial Vehicles
2014- NSERC - Pl Autonomous Aerial Vehicle Navigation $ 110,000 (100%)
2019 Discovery without Reliance on GPS
2014- NSERC - Pl Visual SLAM for Indoor Navigation $ 25,000 (100%)
2015 Engage
2014 NSERC - Pl Real-Time Camera Tracking for Integrated $ 25,000 (100%)
Engage CG Live-Action Videography

2013- Partner Pl Autonomous Driving - Nuvation Engineering $ 110,000 (50%)
2017 Contribution
2013- NSERC - CRD Co-I Autonomous Driving Strategies for Urban $ 169,220 (50%)
2017 and Highway Environments
2013- MRI ORF-RE  Co-l Green Intelligent Transportation Systems $ 150,000 (50%)
2016
2012- NSERC - SNG PI NSERC Canadian Field Robotics Network $ 236,100 (5%)
2017
2012- NSERC - Pl Iceberg Tracking Beacon Deployment with $ 25,000 (100%)
2012 Engage UAVs
2012- FedDev - ARC Pl Underwater Localization and Mapping with $ 50,000 (100%)
2013 the 2G Robotics Laser Scanner
2011- FedDev - ARC Pl Product Definition, Testing and Validation $ 49,500 (100%)
2012 of PelvAssist Surgical Navigation

Technology
2011- FedDev - ARC Pl Development of an Autonomous UAV/UGV $ 50,000 (100%)
2012 Team for Inspection and Mapping in

Remote Environments
2011- OCE - TPS Co-l Modeling and control of a differential thrust $ 28,472 (100%)
2011 unmanned surface vehicle for hydrological

data acquisition
2010- Partner Co-l Radar Track Classification - Raytheon $ 94,500 (50%)
2014 Contribution Canada
2010- NSERC - CRD Pl Anomaly Detection, Classification, and $ 115,350 (50%)
2014 Distribution in Next Generation Radar-based

Monitoring and Control Systems
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Years Source Role Title Allocated amount (%
allocated)

2010- Partner Pl Quadrotor Autonomy - Aeryon Labs $ 94,500 (90%)

2014 Contribution

2010- NSERC - CRD Pl  Enhanced Safety for Quadrotor Operation in $ 218,070 (90%)

2013 Unknown Environments

2010- OCE - CR Pl Positioning and Obstacle Detection for $ 285,232 (90%)

2013 Quadrotor Helicopters

2010 NSERC - Pl Coordinated Operation of Autonomous $ 25,000 (100%)

Engage Aerial and Ground Vehicles (G)

2009 -  NSERC - Pl Cooperative Control of Multiple Small $ 95,000 (100%)

2014 Discovery Aerial Vehicles in Three Dimensions

2009 OCE - Interact Pl Wind Estimation and Rejection for $ 13,500 (100%)

Precision Quadrotor Trajectory Control

Total allocated

$7,473,204

Graduate Student Supervision - Ongoing

Waterloo Autonomous Vehicles Laboratory Student Members

Current Supervised Current Co-Supervised Total

Undergraduate 3 3 6
Masters 9 1 10
PhD 6 1
Postdoc 2 0
Engineer 5 1
Total 25 6 31

Graduate Student Supervision - Complete

Post-doctoral

2016-2016: Mohamed Atia, “GPS, INS and Vision Sensor Fusion for Robotics Applications”, Assistant

Professor at Carleton University

2014-2015: Michael Tribou, “Relative Motion Estimation with Multi-Camera Clusters”, Lead Control System
Developer at Aeryon Labs

2010-2011: John Daly, “Nonlinear Control Methods for Robotics”, Senior Software Engineer at Quanergy

Doctoral

2012-2017: Nima Mohajerin, PhD Thesis: “Modeling Dynamic Systems for Multi-Step Prediction with
Recurrent Neural Networks”
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2009-2014: Michael Tribou, PhD Thesis: “Relative Motion Estimation with Multi-Camera Clusters”,
co-supervised with David Wang (ECE)

M aSterS.
2014-2017: Stanley Brown, M.S. Thesis: “Coverage Path Planning and Room Segmentation in Indoor
Environments using the Constriction Decomposition Method”

2013-2017: Assylbek Dakibay, M.S. Thesis: "Autononomous Driving: Baseline Autonomy”, co-supervised
with Jan Huissoon

2014-2016: Devinder Kumar, M.S. Thesis: “Deep learning based place recognition for challenging environ-
ments”, co-supervised with David Clausi

2013-2016: Michael Smart, M.S. Thesis: “Robust Bayesian Detection and Tracking of Lane Boundary
Markings for Autonomous Driving”

2013-2015: Sirui Song, M.S. Thesis: “Towards Autonomous Driving at the Limit of Friction”, co-supervised
with Jan Huissoon

2012-2014: Kevin Ling, M.S. Thesis: “Precision Landing of a Quadrotor UAV on a Moving Target Using
Low-cost Sensors”

2012-2014: James Servos, M.S. Thesis: “Improving Scan Registration Methods Using Secondary Point Data
Channels”

2011-2013: Neil Mathew, M.S. Thesis: “Discrete Path Planning Strategies for Coverage and Multi-Robot
Rendezvous”, co-supervised with Stephen Smith (ECE)

2010-2013: Arun Das, M.S. Thesis: “Scan Registration Using the Normal Distributions Transform and Point
Cloud Clustering Techniques”, co-supervised with Jan Huissoon

2010-2012: Michael Karpinski-Leydier, M.S. Thesis: “Optimal Control of Li-lon Hydrogen Fuel Cell Hybrid
Vehicles”,co-supervised with Roydon Fraser

2010-2012: Yan Ma, M.S. Thesis: “Coordinated Landing and Mapping with Aerial and Ground Vehicle
Teams”

2010-2012: Prasenjit Mukherjee, M.S. Thesis: “Robust and Adaptive Control Methods for Small Aerial
Vehicles”

2009-2011: Peiyi Chen, M.S. Thesis: “3D Motion Planning using Kinodynamically Feasible Motion Primitives
in Unknown Environments”

2009-2011: Ryan Gariepy, M.S. Thesis: “Quadrotor Position Estimation using Low Quality Images”
2009-2011: Yassir Rizwan, M.S. Thesis: “Towards High Speed Aerial Tracking of Agile Targets”, co-supervised
with Sebastian Fischmeister (ECE)

2009-2011: Carlos Wang, M.S. Thesis: “Monocular Vision-Based Obstacle Detection for Unmanned Systems”

Teaching Experience

Up to two most recent teaching ratings are included, based on student course critiques.

ME 640: Autonomous Mobile Robotics 2009—present
Graduate Course Instructor Teaching Ratings: 2014 - 89, 2013 - 86
MTE 544: Autonomous Mobile Robotics 2009—present
4th Year Technical Elective Course Instructor Teaching Ratings: 2017 - 91, 2015 - 93
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ME 561: Fluid Power Systems 2009—present

4th Year Technical Elective Course Instructor Teaching Ratings: 2014 - 90, 2013 - 86
ME 481/482: Fourth Year Design 2008—present
4th Year Core Course Project Supervisor

MTE 360: Introduction to Control Systems 2014—present
3rd Year Core Course Instructor Teaching Ratings: 2014 - 87
ME 360: Introduction to Controls 2008-2012
3rd Year Core Course Instructor Teaching Ratings: 2012 - 83, 2011 - 72
ME 262: Introduction to Microprocessors and Digital Logic 2012—present
2nd Year Core Course Instructor Teaching Ratings: 2014 - 82, 2013 - 83
University of Waterloo Robotics Team 2009—present

Student Team Academic Advisor
University of Waterloo Micro-Air Vehicle Team 2008-2015
Student Team Academic Advisor
University of Waterloo Alternative Fuels Team 2009-2012

Student Team Academic Advisor

Waterloo Aerial Robotics Group 2008—-2012

Student Team Academic Advisor

Professional Activities

Professional Memberships. ... ..
2008-present: Professional Engineer of Ontario (2008)

2006-present: |IEEE Senior Member (2017), Member (2006)

2005-present: AIAA Senior Member (2014), Member (2005)

Professional Service. ... .. .
2018-present: Canadian Image Processing and Pattern Recognition Society, Treasurer

2017-present: |IEEE Transactions on Aerospace and Electronics Systems, Associate Editor

2016-present: IEEE/RSJ International Conference on Intelligent Robots and Systems, Competition Co-Chair
2015-2017: Canadian Conference on Computer and Robot Vision, Program Co-Chair

2013-present: International Autonomous Robot Racing Competition, General Chair

2012-2016: International Journal of Intelligent Unmanned Systems Associate Editor, Emerald Publishing

2012-2016: AIAA Guidance, Navigation and Control Conference and Exhibit Technical Area Co-chair, Mini
and Micro Aerial Vehicles

2011-2016: AACC American Control Conference Associate Editor, AIAA
2010-2013: AIAA Guidance, Navigation and Control Conference and Exhibit Technical Committee Member
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