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Education

Ph.D. Electrical Engineering University of California, Berkeley 2006
Dissertation: A Categorical Theory of Hybrid Systems

Advisor: Shankar Sastry
M.A. Mathematics University of California, Berkeley 2006
B.S. Mechanical Engineering University of St. Thomas 2001
B.A. Mathematics University of St. Thomas 2001

Appointments

Bren Professor Mechanical and Civil Engineering, Control and Dynamical Systems, Caltech,
January 2017 to present

Associate Professor Woodruff School of Mechanical Engineering, School of Electrical & Computer En-
gineering, Georgia Institute of Technology, July 2015 to December 2016

Associate Professor &
Morris E. Foster
Faculty Fellow II

Mechanical Engineering, Electrical & Computer Engineering, Computer Science &
Engineering, Texas A&M University, Sept. 2014 to June 2015

Assistant Professor Mechanical Engineering, Texas A&M University, August 2008 to Aug. 2014
Electrical & Computer Engineering, Texas A&M University, May 2011 to Aug. 2014
Computer Science & Engineering, Texas A&M University, Dec. 2013 to Aug. 2014

Postdoctoral Scholar Control and Dynamical Systems, California Institute of Technology, August 2006 to
August 2008. Advisor: John Doyle.

Graduate
Student Researcher

Electrical Engineering and Computer Sciences, University of California, Berkeley,
Spring 2002 to Spring 2006. Advisor: Shankar Sastry.

Research Interests

Areas of
Interest

Nonlinear Control, Robotics, and Hybrid Systems: Theoretical foundations of non-
linear control and hybrid systems, including Lyapunov-based methods, con-
trol barrier functions, optimization-based control. Applications to robotic
systems, with an emphasis on walking and legged robots, along with dy-
namic robots in general including: ground robots, aerial robots, heteroge-
neous multi-robot systems. Applications domains include: cyber-physical
and autonomous systems, embedded and networked systems, validation and
verification, test and evaluation. Robotic applications center around robotic
assistive devices, from prostheses to exoskeletons, with a special focus on
restoring mobility.

http://www.bipedalrobotics.com
http://www.youtube.com/ProfAmes
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Honors and Awards

ƒ Leon O. Chua Award, UC Berkeley (2005), for “outstanding achievement in an area of nonlinear science
from any discipline, including biological, engineering, mathematical, physical and social sciences.”

ƒ Bernard Friedman Memorial Prize in Applied Mathematics, UC Berkeley (2006), for “demonstrated abil-
ity to do research in applied mathematics.”

ƒ National Science Foundation CAREER Award, 2010, for the project: “Closing the Loop on Walking: From
Hybrid Systems to Bipedal Robots to Prosthetic Devices and Back.”

ƒ Plenary Speaker, Robotic Motion and Control (RoMoCo), 2011.

ƒ Plenary Speaker, Hybrid Systems: Computation and Control (HSCC), 2013.

ƒ Best Paper Award, IEEE International Conference on Cyber-Physical Systems, Networks, and Applications
(CPSNA), 2013.

ƒ Best Paper Award Finalist, International Conference on Cyber-Physical Systems (ICCPS), 2014.

ƒ DENSO Best Student Paper Award, as advisor, with students Ayonga Hereid and Shishir Kolathaya, Hybrid
Systems: Computation and Control (HSCC), 2014.

ƒ Morris E. Foster Faculty Fellow II, Texas A&M University, 2014, for “many accomplishments and future
potential.”

ƒ Donald P. Eckman Award, American Automatic Control Council (AACC), 2015, “For fundamental contri-
butions to the dynamic walking of bipedal robots, including foundational results for hybrid and nonlinear
systems, together with the experimental realization of formal results on novel robotic platforms.”

ƒ Best Paper Award Finalist, International Conference on Robotics and Automation (ICRA), 2016.

ƒ Plenary Speaker, American Control Conference (ACC), 2016.

ƒ Best Student Paper Award Finalist, as advisor, with students Vahid Azimi (visiting student), Tony Shu
(undergraduate), Huihua Zhao, Eric Ambrose, American Control Conference (ACC), 2016.

ƒ Best Conference Paper Award Finalist, International Conference on Robotics and Automation (ICRA),
2017.

ƒ Best Medical Robotics Paper Award Finalist, International Conference on Robotics and Automation (ICRA),
2017.

ƒ Best Multi-Robot Systems Paper Award, International Conference on Robotics and Automation (ICRA),
2017.

ƒ Okawa Foundation Research Grant, for “Safety Critical Autonomy in Robotic Locomotion,” 2017.

ƒ Earnest C. Watson Lecture, “Toward the Robots of Science Fiction,” California Institute of Technology,
2017.

ƒ Google Research Award, Machine Learning and Data Mining, 2017.

ƒ Plenary Speaker, Southwest Robotics Symposium, 2018.

ƒ Best Theory Paper Award Finalist, International Conference on Cyber-Physical Systems (ICCPS), 2018.
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ƒ Invited Speaker, National Academy of Engineering (NAE), Mechanical Engineering Section, 2018.

ƒ Best New Application Paper Award, IEEE Transactions on Automation Science and Engineering, 2019.

ƒ RoboCup Best Paper Award, IEEE/RSJ International Conference on Intelligent Robots and Systems (IROS),
2019.

ƒ IEEE Antonio Ruberti Young Researcher Prize, IEEE Control Systems Society, 2019, "For fundamental
contributions to the nonlinear control of hybrid and safety-critical systems, with application to walking
robots and robotic assistive devices that restore mobility."

ƒ Invited Speaker, TEDx Manhattan Beach, 2019.

ƒ Best Conference Paper Award, International Conference on Robotics and Automation (ICRA), 2020.

ƒ Best Paper Award on Human-Robot Interaction (HRI), International Conference on Robotics and Au-
tomation (ICRA), 2020.

Funding

Current Projects

Robotic Inspection of Distillation Column Trays Proposal , Dow Chemical, PI: A. Ames (joint project with JPL),
1/1/2020-12/31/2023, $2,128,415.

Formal Methods for V&V and T&E of Autonomous Systems , AFOSR, PI: R. Murray; Co-PI: A. Ames,6/6/2019-
9/5/2022, $1,500,000.

Collaborative Research: Intelligent and Agile Robotic Legged Locomotion in Complex Environments: From Hy-
brid Systems to Planning, Safety, and Robust Control , NSF, PI: A. Ames (Collaborative with Virginia Tech,
PI: Kaveh Hamed), 9/1/2019-8/31/2022, $341,940.

NRI: FND: COLLAB: Cooperative Legged Robots for Manipulation in Complex Environments: A Hybrid Systems
Approach to Safe and Distributed Control, NSF, PI: A. Ames (Collaborative with Virginia Tech, PI: Kaveh
Hamed), 9/1/2019-8/31/2022, $375,000.

CPS: Medium: Safety-Critical Cyber-Physical Systems: From Validation & Verification to Test & Evaluation, NSF,
PI: A. Ames, Co-PI: R. Murray, 10/1/2019-9/30/2022, $1,199,209.

Safety-Critical Planning for Heterogenous Multi-Agent Robot Teams with Humans in the Loop, Raytheon, PI: A.
Ames, 12/1/2018-11/30/2021, $450,000.00.

Specification-guided and Capability-aware Autonomy for Long-endurance Situational Awareness in Subter-
ranean Environment, JPL (prime sponsor: DARPA), PI: J. Burdick (Co-PI: A. Ames), 10/01/2018-09/30/2021,
$1,044,000.00.

Dynamic Crutch Free Walking for Paraplegics with the Wandercraft Exoskeleton, Wandercraft, PI: A. Ames,
1/1/18-12/31/2020., $352,959.00.

Gift Funding

Robots in the Wild: Unifying Learning and Control for Robust Locomotion, Google Faculty Research Awards
Program, $150,000.00.

Miso Robotics, $50,000.00.
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Safety-Critical Autonomy in Robotic Locomotion, Okawa Foundation Research Grant, $10,000.00.

Cheetah Mobile, Graduate Student Fellowship.

Gregg Zietlin Discovery Fund.

MCE Big Idea Fund.

Past Projects

A Robotic Bouncing Ball, Disney, PI: A. Ames, 8/1/2017-7/31/2020., $450,000.00.

CPS: TTP Option: Synergy: Safe and Secure Open-Access Multi-Robot Systems, NSF, PI: M. Egerstedt, Co-PIs, A.
Ames, R. Beyah, E. Feron, 10/1/15-9/30/19, $1,000,000. Award Number: 1544332. (Co-PIs Ames’ compo-
nent, $237,216).

CPS: Synergy: Learning to Walk - Optimal Gait Synthesis and Online Learning for Terrain-Aware Legged Lo-
comotion, NSF, PI: P. Vela, Co-PIs, A. Ames, D. Goldman, E. Verriest, 10/1/15-9/30/19, $800,000. Award
Number: 1544857. (Co-PIs Ames’ component, $250,376).

NRI: Collaborative Research: Unified Feedback Control and Mechanical Design for Robotic, Prosthetic, and Ex-
oskeleton Locomotion, NSF, PI: A. Ames, 9/1/15-8/31/19, $712,010.00. Award Number: 1526519. (Collabo-
rative proposal with Michigan, PI: J. Grizzle, CMU, PI: K. Sreenath, and Northwestern/RIC, PI: L. Hargrove.
Total award $1.8M .)

Adaptive Verifiable Autonomy for Space Missions: Concurrent Control and Model Adaptation under Uncertainty,
JPL, PI: A. Ames (Co-PI R. Murray), 06/24/2018-06/30/2019, $95,000.00.

Physics-infused Learning for Autonomous Dynamic Robots, DARPA, PI: A. Animeshree (Co-PIs A. Ames, J. Bur-
dick, S-J. Chung, Y. Yue), 09/24/2018-03/23/2020, $1,000,000.00.

Safety-critical control of power networks, BATTELL (PNNL), PI: S. Low (Co-PIs A. Ames), 9/1/2018-8/31/2019,
$144,000.00.

Dynamic Locomotion in Diverse and Natural Terrain, JPL (NASA), PI: A. Ames, 5/1/2018-4/30/2019, $76,200.00.

CPS: Frontier: Collaborative Research: Correct-by-Design Control Software Synthesis for Highly Dynamic Sys-
tems, NSF, PI: A. Ames, 2/15/13-2/14/18, $1,100,000. Award Number: 1239055. (Collaborative proposal
with Michigan, PI: J. Grizzle, Award number: 1239037, UCLA, PI: P. Tabuada, Award number: 1239085, and
CMU, PI: H. Geyer, Award number: 1239143. Total award $4M .)

Safety-critical Autonomy and Verification for Space Missions, JPL, PI: A. Ames (Co-PI R. Murray), 06/24/2018-
06/30/2019, $180,000.00.

CPS Medium: Collaborative Research: A CPS Approach to Robot Design, NSF, PI: A. Ames, 9/25/11-8/31/16,
$317,573. Award number: CNS-1136104. (Collaborative proposal with Rice University, PI: W. Taha, co-
PI’s: C. Cartwright and M. O’Malley, $1.4M . Award number: CNS-1136099.)

CAREER: Closing the Loop on Walking: From Hybrid Systems to Bipedal Robots to Prosthetic Devices and Back,
NSF, PI: A. Ames. 06/01/10-05/31/16, $400,000. Supplement for NSF Workshop on Formal Composition
of Motion Primitives: $10,300. Award number: CNS-0953823.

DRC Consortium: Next Generation Humanoid Robot for Disaster Response, Texas Emerging Technology Fund,
Fiscal Agent: A. Ames, 10/1/13-9/31/18, $1,000,000. (Additional cost-sharing and matching funds from
TAMU of $276,700.) Joint project with NASA, UT Austin and the DRC Consortium.
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Efficient Bipedal Robotic Walking: SLIP Model based Human-Inspired Control, SRI International, PI: A. Ames,
8/15/13-6/31/15, $236,790. (Representing work on M3A project, funded by DARPA, $4M .)

Human-Like Walking Controller for NASA’s Robonaut 2, NASA, PI: A. Ames, 8/01/11-7/31/14, $90,000. Grant
number: NNX11AN06H.

Next Generation Humanoid for Disaster Response, NASA, PI: A. Ames, 8/31/12-1/15/14, $100,000. Grant num-
ber: NNX12AQ68G. (Representing work as a Key Investigator for the NASA JSC DRC Team, funded by
DARPA, $3M .)

Achieving Bipedal Locomotion with Robonaut through Human-Inspired Control, NASA, PI: A. Ames, 12/31/11-
12/31/12, $90,000. Grant number: NNX12AB58G.

MRI: Acquisition of Mobile, Distributed Instrumentation for Response Research (RESPOND-R), NSF, PI: R. Mur-
phy, Co-PI: A. Ames, R. Stoleru, D. Song, R. Gutierrez-Osuna, 9/01/09-9/01/13, $2M (with $307,239 allo-
cated to co-PI Ames). Award number: CNS-0923203.

Norman Hackerman Advanced Research Program Award, THECB, PI: A. Ames, 8/01/10-5/31/13, $196,691,
Project number: 000512-0184-2009.

Robots

The theoretic methods developed have been realized on over 20 different robot platforms: R ¡ Index ˘ 21

Quadrupeds
Quadrupedal robots are studied from the perspective of achieving dynamic and ro-
bust walking behaviors, wherein they are decomposed into collaborative bipedal
robots. This allows for the methods from the lab developed for bipedal robots to
be applied to their quadrupedal counterparts. The specifics robots pictured are the
Vision 60 series built by Ghost Robotics.

V3. Coupled Control Systems: Periodic Orbit Generation, with application to
quadrupeds [J4], February 2020. https://youtu.be/GlpgSXMinoU

V2. From Bipedal Walking to Quadrupedal Locomotion: Full-Body Dynamics De-
composition for Rapid Gait Generation [C9], May 2020. http://ames.
caltech.edu/ma2019bipedal.mp4

V1. First steps towards full model based motion planning and control of quadrupeds:
A hybrid zero dynamics approach [C28], September 2019. http://ames.
caltech.edu/ma2019first.mp4

Hopping Robots
Hopping robots are used to studying the generating of dynamic behaviors on
robotic systems. These ideas are demonstrated on custom-built hopping robots.

V2. Moving-Mass Hopping Robots with Parallel Elasticity [C2], 2020. http://ames.
caltech.edu/ambrose2019improved.mp4

V1. Design and Comparative Analysis of 1D Hopping Robots [C21], 2019. http://
ames.caltech.edu/ambrose2019design.mp4
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Cassie
Cassie is a bipedal robot developed and built by Agility Robotics. At Caltech, cus-
tom walking algorithms were developed and implemented to achieve robust walk-
ing including walking outdoors. Additionally, advanced dynamic behaviors were
achieved including jumping.

V4. An inverse dynamics approach to control Lyapunov functions [C13], June 2020.
https://vimeo.com/362721158

V3. Cassie Jumping [C49], Feburary 2018. https://youtu.be/qANxY3AhTm8

V2. Cassie walking on uneven terrain (with custom onboard walking controllers)
[C32], April 2019. https://youtu.be/NYooAyAC0kA

V1. Cassie walking around Caltech (with Agility Robotics walking controller), Octo-
ber 2017. https://youtu.be/wXvzlTPAkMo

Exoskeleton
The ATALANTE exoskeleton was designed and built by Wandercraft, a French
robotics company. Dynamic walking on the exoskeleton, i.e., the first example of
exoskeleton walking without crutches, was achieved using the same mathematical
framework that was realized on DURUS. Gaits are generated using the methods de-
veloped by the lab, collaboratively with Wandercraft and University of Michigan.

V4. Towards Variable Assistance for Lower Body Exoskeletons [J10], 2020. http://
ames.caltech.edu/gurriet2019towards.mp4

V3. Preference-Based Learning for Exoskeleton Gait Optimization [C18], 2019.
https://youtu.be/-27sHXsvONE

V2. First dynamic walking on an exoskeleton for paraplegics [C40], May 2018.
https://youtu.be/V30HsyUD4fs

V1. Exoskeleton in AMBER Lab, April 2019. https://youtu.be/S55PeYWBBRI

AMPRO 3
AMPRO 3 is the third generation powered transfemoral prosthesis custom designed
and built by AMBER lab. It includes series elastic actuators at the knee and ankle,
along with a 2 degree of freedom ankle with compliance. Differenti assistive gaits
have been realized, including walking on flat ground and up and down slopes. It
was demoed in front of Congress in 2016.

V5. Recurrent Neural Network Control of a Hybrid Dynamical Transfemoral Prosthe-
sis [C6], 2020. http://ames.caltech.edu/gao2020recurrent.mp4

V4. Model-Based Adaptive Control of Transfemoral Prostheses [J15], 2020. http:
//ames.caltech.edu/azimi2019model.mp4

V3. AMPRO 3 walking in the lab, 2018. https://youtu.be/DbhHyJ0QjaQ

V2. AMPRO 3 walking outdoors, 2018. https://youtu.be/9CjBgSP_MwU

V1. AMPRO 3 demo in DC, July 2016. https://youtu.be/8kRGBT_iHpk
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Modi�ed Segway
A segway type robot was modi�ed from the ground up, with completleley new on-
board electronics, control, sensing and computation. This allows for the real-time
control and implementaiton of safety-critical control algorithms, i.e., control barrier
functions.

V3. Learning for safety-critical control with control barrier functions [C17], 2020.
https://vimeo.com/380798276/f37b003db3

V2. Autonomous Navigation [C48], 2018. https://youtu.be/Nxb1MwX8Plo

V1. Safe behavior through control barrier functions [C42], May 2017.
https://youtu.be/RYXcGTo8Chg

AMBER 3M

AMBER 3M is the 3rd generation bipedal robot custom built and designed by AM-
BER lab. It is planar robot that has multiple leg con�gurations that can be used to
test different walking behaviors.

V4. Walking on slippery surfaces [C29], 2019.
https://youtu.be/G9dhcgyvcyI

V3. AMBER 3 walking in AMBER Lab , October 2018.
https://youtu.be/v4egr2VDhGk

V2. Testing the ef�ciency of different leg con�gurations [C51], December 2016.
https://youtu.be/sHA2Bwjij7Y

V1. AMBER 3M: Walking with Mechanics Based Control [C80], July 2016.
https://youtu.be/xw8jaDz8XTc

Quadrotors
Quadrotors are used, with custom controllers, to test concepts realted to multi-
robot systems and collision avoidance (collaboratively with Georgia Tech).

V1. Barrier Certi�cates for Safe Quad Swarm [C62], July 2016.
https://youtu.be/rK9oyqccMJw

Ground Vehicles
Ground vehicles, i.e., wheeled vehicles, are used to demonstrate concepts related to
swarm robotics and automotive systems, and speci�cally control barrier functions.
Platforms include the Kepler robotics and Gritsbots.

V3. Safety Barrier Certi�cates for Collision-Free Multi-robot Systems: Experiments
[J27], 2017.https://youtu.be/-WUkzik1_VQ

V2. Multi-objective compositions for collision-free connectivity maintenance in
teams of mobile robots [C83], 2016. https://youtu.be/LXzgxCzZIsM

V1. Robotarium Algorithm Development: Safety Barrier Certi�cates [C59], Septem-
ber 2016. https://youtu.be/PWJk-oMcgn4
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DURUS
DURUS is a 23 degree of freedom humanoid robot with onboard processing and
power. It was developed through a DARPA funded collaboration between SRI inter-
national, Ames' AMBER lab and OSU. Importantly, it has a passive spring at the an-
kle allowing energy to be stored and released during locomotion. This necessitated
the use of hybrid zero dynamics (HZD) for the walking gait generation, in which a
new paradigm for generating HZD gaits was introduced utilizing direction colloca-
tion based optimization. The end result was the most ef�cient locomotion realized
on a bipedal humanoid robot, which was demonstrated at the DRC �nals. Videos of
DURUS walking gait be found at:

V4. DURUS Walks like a Human [B1], 2016. https://youtu.be/1fC7b2LjVW4

V3. 3D Flat-Footed Walking Gait , [J19] 2015.https://youtu.be/zpWmKQzexSQ

V2. DURUS: SRI's Ultra-Ef�cient Walking Humanoid Robot , Spectrum, June 2015.
https://youtu.be/HyqT9Bdamt8

V1. Dynamic Walking on DURUS at the 2015 DRC Finals , [C82] June 2015.
https://youtu.be/a-R4H8-8074

AMPRO
AMPRO is an intelligent powered prosthesis with 2 degrees of actuation—at the knee
and ankle–that was designed and built in AMBER Lab at Texas A&M University. Con-
trollers will developed by translating formal controller synthesis for bipedal robots
to prosthesis, including online optimization-based controllers, and the result has
been stable robotic assisted locomotion both in the lab and outside a laboratory
setting. Videos of the resulting robotic assisted walking can be seen at:

V4. Realization of stair ascent and motion transitions on prostheses [C96], 2015.
https://youtu.be/oNZxkiiCnUg

V3. Multi-Contact Prosthesis Walking with AMPRO [J32, C95], 2015.
https://youtu.be/K6mKYrVYVwE

V2. AMPRO: Realizing Nonlinear Controllers on Prosthesis [J29, C98], October 2014.
http://youtu.be/NxJ7nMsJ63o

V1. Introducing AMPRO: Translating Robotic Locomotion to Powered Transfemoral
Prosthesis[C97, C110], October 2014. http://youtu.be/EzOIb0CP_pU

Autonomous Cars
Autonomous cars modi�ed by AMBER Lab from commercially available scale-
model cars to include onboard processing, sensing and power. This testbed
allows for the testing of advanced controllers experimentally—including online
optimization-based controllers. A video can be found at:

V1. Adaptive Cruise Control: Experimental Validation of Advanced Controllers on
Scale-Model Cars[C90], October 2014.
http://youtu.be/9Du7F76s4jQ
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2D DURUS
2D DURUS is a planar (2D) robot designed and built by SRI International, with
control algorithms that result in locomotion designed and implemented by and
at AMBER Lab at Texas A&M University. This robot has served as a testbed in
achieving highly ef�cient locomotion, e.g., through the implementation of online
optimization-based control methods, and has resulted in walking with a electrical
speci�c cost of transport of 0.63 (nearing a humans metabolic cost of transport of
0.20). Additionally, running was achieved on this robot. Videos can be seen at:

V5. Online Gait Generation [C71], March 2016. https://youtu.be/pvH3c2G2Pj4

V4. Bipedal Robotic Running on DURUS-2D [C58], March 2015.
https://youtu.be/3XQOO6kvHFY

V3. CLF based QP Control on DURUS-2D [C87], January 2015.
http://youtu.be/hYaUzE2lZN4

V2. Model Predictive Control on DURUS-2D [C92], 2015.
https://youtu.be/OG-WIfWMZek

V1. Introducing: DURUS-2D [C88], August 2014. http://youtu.be/V3Ax08x6s28

AMBER 2

AMBER 2 is a 2D fully actuated bipedal walking robot that was designed and built
in AMBER Lab at Texas A&M University. Locomotion was achieved using human-
inspired control, implemented through torque control. In addition, walking with
multiple heel-toe behavior has been demonstrated. Videos can be seen at:

V4. Robustness Tests on the Bipedal Robot AMBER 2, April 2014.
http://youtu.be/q0FThc1fe_U

V3. Dynamic Robotic Dancing [B3], March 2014.
http://youtu.be/IwR9XvojXWo

V2. Human-Like Multi-Contact Walking with AMBER 2 [J28, C108], October 2013.
http://youtu.be/VvkIdCKlL54

V1. Robotic Walking with AMBER 2.0 [C105], August 2013.
http://youtu.be/d6oM5sLI9vA

ATRIAS

ATRIAS is a compliant underactuated 2D robot developed and built by Oregon State
University (OSU). Through collaboration between AMBER Lab and OSU, multi-
domain walking was achieved using SLIP based optimization coupled with human-
inspired control. A video of walking behavior can be found at:

V1. Dynamic Multi-Domain Bipedal Walking with ATRIAS [J28, C101], October
2013.
http://youtu.be/yiEbWwC-sR0
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Vanderbilt Prosthesis
The Vanderbilt Prosthesis is a powered transfemoral prosthesis located at the Reha-
bilitation Institute of Chicago (RIC). Through collaboration among AMBER Lab, RIC
and the University of Illinois Urbana-Champaign, impedance parameters for the
device were learned based upon robotic walking gaits generated through human-
inspired control. These parameters successfully yielded natural locomotion experi-
mentally. A video of walking behavior can be found at:

V1. Impedance Control for Lower-Limb Prostheses [C111], April 2013.
http://youtu.be/AzF5-gqtRbc

Valkyrie

Valkyrie is a humanoid robot developed by NASA Johnson Space Center. Locomo-
tion, including slow walking, turning, side-stepping, and walking backwards, was
achieved using algorithms developed by AMBER Lab. In addition, a method for full-
body coordination was developed by AMBER Lab allowing for behaviors like step-
ping up and over a cinder block as illustrated in the following video:

V1. Valkyrie - Cinder Block [J37], November 2013
http://youtu.be/qubDKVCut4o

MABEL

MABEL is a 2D underactuated bipedal walking robot at the University of Michigan
that was designed at Oregon State University. Locomotion was achieved through
collaboration between AMBER Lan and the University of Michigan using Con-
trol Lyapunov Function Based Quadratic Programs (CLF based QPs), implemented
through torque control. This is the �rst example of locomotion with online CLF
based QPs. Videos of the walking behaviors are at:

V2. Dynamic Torque Saturation with a CLF-based Feedback Controller on MABEL
[J35], February 2013. http://youtu.be/rc1FSXpfrrM

V1. Robotic Walking with Control Lyapunov Functions [J40, C120], November 2012.
http://youtu.be/ZchIcWL_Vcg
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