
 

 

 
 
 
Contact: Jim Ormond 

212-626-0505 
ormond@hq.acm.org 

 
ACM Prize in Computing Recognizes Pioneer of Robot Learning 

 
Pieter Abbeel’s Groundbreaking Research Helped Shape Contemporary Robotics and 

Continues to Drive the Future of the Field 
 

New York, NY, April 6, 2022 – ACM, the Association for Computing Machinery, today named Pieter 
Abbeel the recipient of the 2021 ACM Prize in Computing for contributions to robot learning, including 
learning from demonstrations and deep reinforcement learning for robotic control. Abbeel pioneered 
teaching robots to learn from human demonstrations (“apprenticeship learning”) and through their own 
trial and error (“reinforcement learning”), which have formed the foundation for the next generation of 
robotics. Abbeel is a Professor at the University of California, Berkeley and the Co-Founder, President 
and Chief Scientist at Covariant, an AI robotics company.   
 
The ACM Prize in Computing recognizes early-to-mid-career computer scientists whose research 
contributions have fundamental impact and broad implications. The award carries a prize of $250,000, 
from an endowment provided by Infosys Ltd.  
 
Early in his career, Abbeel developed new apprenticeship learning techniques to significantly improve 
robotic manipulation. As the field matured, researchers were able to program robots to perceive and 
manipulate rigid objects such as wooden blocks or spoons. However, programming robots to manipulate 
deformable objects, such as cloth, proved difficult because the way soft materials move when touched is 
unpredictable. Abbeel introduced new methods to enhance robot visual perception, physics-based 
tracking, control, and learning from demonstration. By combining these new methods, Abbeel 
developed a robot that was able to fold clothes such as towels and shirts ─ an improvement over 
existing technology that was considered an important milestone at the time.  
 
Abbeel’s contributions also include developing robots that can perform surgical suturing, detect objects, 
and plan their trajectories in uncertain situations. More recently, he has pioneered “few-shot imitation 
learning,” where a robot is able to learn to perform a task from just one demonstration after having 
been pre-trained with a large set of demonstrations on related tasks. 
 
Another especially promising area where Abbeel has made important contributions is in deep 
reinforcement learning for robotics. Reinforcement learning is an area of machine learning where an 
agent (e.g., a computer program) seeks to progress towards a reward (e.g., winning a game). While early 



 

 

reinforcement learning programs were effective, they could only perform simple tasks. The innovation 
of combining reinforcement learning with deep neural networks ushered in the new field of deep 
reinforcement learning, which can solve far more complex problems than computer programs 
developed with reinforcement learning alone.  
 
Abbeel’s key breakthrough contribution in this area was developing a deep reinforcement learning 
method called Trust Region Policy Optimization. This method stabilizes the reinforcement learning 
process, enabling robots to learn a range of simulated control skills. By sharing his results, posting video 
tutorials, and releasing open-source code from his lab, Abbeel helped build a community of researchers 
that has since pushed deep learning for robotics even further ─ with robots performing ever more 
complicated tasks.  
 
Abbeel has also made several other pioneering contributions including:  generalized advantage 
estimation, which enabled the first 3D robot locomotion learning; soft-actor critic, which is one of the 
most popular deep reinforcement learning algorithms to-date; domain randomization, which showcases 
how learning across appropriately randomized simulators can generalize surprisingly well to the real 
world; and hindsight experience replay, which has been instrumental for deep reinforcement learning in 
sparse-reward/goal-oriented environments.   
 
“Teaching robots to learn could spur major advances across many industries ─ from surgery and 
manufacturing to shipping and automated driving,” said ACM President Gabriele Kotsis. “Pieter Abbeel is 
a recognized leader among a new generation of researchers who are harnessing the latest machine 
learning techniques to revolutionize this field. Abbeel has made leapfrog research contributions, while 
also generously sharing his knowledge to build a community of colleagues working to take robots to an 
exciting new level of ability. His work exemplifies the intent of the ACM Prize in Computing to recognize 
outstanding work with ‘depth, impact, and broad implications.’”   
 
“Infosys is proud of our longstanding collaboration with ACM, and we are honored to recognize Pieter 
Abbeel for the 2021 ACM Prize in Computing,”said Salil Parekh, Chief Executive Officer, Infosys. “The 
robotics field is poised for even greater advances, as innovative new ways are emerging to combine 
robotics with AI, and we believe researchers like Abbeel will be instrumental in creating the next great 
advances in this field.” 
 
Abbeel will be formally presented with the ACM Prize in Computing at the annual ACM Awards Banquet, 
which will be held this year on Saturday, June 11 at the Palace Hotel in San Francisco.  
 
Biographical Background  
Pieter Abbeel is a Professor of Computer Science and Electrical Engineering at the University of 
California, Berkeley and the Co-Founder, President and Chief Scientist at Covariant, an AI robotics 
company. Abbeel earned a B.S. in Electrical Engineering from Katholieke Universiteit Leuven, as well as 
M.S. and Ph.D. degrees in Computer Science from Stanford University.  
 



 

 

Abbeel’s honors include a Presidential Early Career Award for Scientists and Engineers, a National 
Science Foundation Early Career Development Program Award, and a Diane McEntyre Award for 
Excellence in Teaching. Additionally, Abbeel was named a Top Young Innovator Under 35 by the MIT 
Technology Review and received the Dick Volz Best U.S. Ph.D. Thesis in Robotics and Automation Award. 
He is a Fellow of IEEE.    
 
About the ACM Prize in Computing 
The ACM Prize in Computing recognizes an early to mid-career fundamental innovative contribution in computing 
that, through its depth, impact, and broad implications, exemplifies the greatest achievements in the discipline. The 
award carries a prize of $250,000. Financial support is provided by an endowment from Infosys Ltd. The ACM Prize 
in Computing was previously known as the ACM-Infosys Foundation Award in the Computing Sciences from 2007 
through 2015. ACM Prize recipients are invited to participate in the Heidelberg Laureate Forum, an annual 
networking event that brings together young researchers from around the world with recipients of the ACM A.M. 
Turing Award, the Abel Prize, the Fields Medal, and the Nevanlinna Prize. 
 
About ACM  
ACM, the Association for Computing Machinery, is the world’s largest educational and scientific computing society, 
uniting computing educators, researchers and professionals to inspire dialogue, share resources and address the 
field’s challenges. ACM strengthens the computing profession’s collective voice through strong leadership, 
promotion of the highest standards, and recognition of technical excellence. ACM supports the professional growth 
of its members by providing opportunities for life-long learning, career development, and professional networking. 
 
About Infosys 
Infosys is a global leader in next-generation digital services and consulting. We enable clients in 46 countries to 
navigate their digital transformation. With over three decades of experience in managing the systems and workings 
of global enterprises, we expertly steer our clients through their digital journey. We do it by enabling the enterprise 
with an AI-powered core that helps prioritize the execution of change. We also empower the business with agile 
digital at scale to deliver unprecedented levels of performance and customer delight. Our always-on learning agenda 
drives their continuous improvement through building and transferring digital skills, expertise, and ideas from our 
innovation ecosystem. 
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