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SENSING + 
PERCEPTION

• Deep learning and statistical 
analysis of images and video  
for object detection, scene 
understanding and context 
sensing

• Computational models for rec-
ognizing actions and inferring 
intent and relationships

• Processing of inputs from 
real-life applications

• Sensing, control and optimiza-
tion algorithms

COGNITION + 
COORDINATION

• Distributed decision making 
and evolution of group behav-
ior despite uncertainty and 
limited communication

• Embodied Artificial Intelligence

• Synthetic brain architectures

• Methods of coupling high-per-
formance computing and the 
Internet of Things with local 
planning and decision making

• Conveying ethical and moral 
imperatives to robot behavior

MOBILITY + 
MANIPULATION

• Biologically inspired actuators 
(limbs) and new materials

• Robust feedback control 
mechanisms for distributed, 
noisy, unknown environments

• Models using context to direct 



Environmental Sensing 
Swarms
Picture hundreds of sensor balloons commu-
nicating via inexpensive cellphone technol-
ogy that can be released into a developing 
hurricane; self-distribute; and track the 
storm over several days while sending 
data back to forecasting centers. The bal-
loons steer by using buoyancy control, 
leveraging winds’ strong strati�cation. 
Storm monitoring with this method 
can radically improve the accuracy of 
track and intensity forecasts, provid-
ing more time to move people out of 
harm’s way. Mechanical engineering 
professor Thomas Bewley and his team 

are working to solve this di�cult controls 
problem, improving our understanding of 
complex environmental �ows in real time. 
This is just one example of the world-
class controls expertise at UC San Diego 
that is being advanced and applied to 

improve tomorrow’s robotics systems. 



ROBOTICS HUB
“We aim to grow San Diego into a 
world-class robotics hub. In addition to 
our research e�orts, we are developing 
cross-disciplinary education programs, 
focusing on industry partnerships and 
strengthening our entrepreneurship 
programs. These e�orts will converge 
in common lab spaces where we will 
inspire and prepare tomorrow’s robotics 
workforce.”
Albert P. Pisano
Dean, UC San Diego Jacobs School of Engineering

Learn more about advanced robotics systems at UC San Diego
ContextualRobotics.ucsd.edu
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Deborah Forster (right) a cognitive scientist from 
the Qualcomm Institute with robotics students


