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DEAN’S COLUMN

Robotics Institute Launched
In October 2015, we launched the 

Contextual Robotics Institute at UC San 

Diego. Many people have asked about the 

term “contextual robotics.”  The answer is 

both straightforward and forward-looking: 

context is necessary for autonomy. Robots 

that rely on context in real time will pave the 

way for many safe and useful robotics systems 

that work up-close and personal with people, 

and with other robots. Elder care robots and 

assisted living robots are just two examples. 

This next generation of context-sensitive ro-

bots will transform medicine, transportation, 

environmental sensing, advanced manufac-

turing and many other areas, thanks to their 

ability to perceive, process and act upon con-

text in real time. 

We founded the Contextual Robotics 

Institute as a collaboration between the 

Jacobs School of Engineering and the UC San 

Diego Division of Social Sciences. More than 

42 professors and research scientists from en-

gineering and the social sciences joined the 

Institute at its launch. Their teams of profes-

sors, researchers and students will perform 

approximately $50 million in robotics-related 

research over the next 4 to 5 years. The stu-

dents on these teams are cutting their teeth 

on tough problems at the intersection of 

sensing and perception; cognition and coor-

dination; and mobility and manipulation. The 

image on the cover of this issue of Pulse illus-

trates a related controls project, which you 

can  read about on pg. 10.

As part of our investment in the future of 

robotics, we are growing our robotics faculty. 

The Jacobs School recently hired four new ro-

botics professors and we are in the middle of 

three more robotics faculty searches. This is in 

addition to our recruitment for a faculty direc-

tor for the Institute, which is also in progress. 

Our robotics institute builds on key 

strengths in San Diego and the greater 

http://pulsemag.ucsd.edu
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EXPERIENCE ENGINEERING

Engineering Student Success 

http://pulsemag.ucsd.edu


AGILE RESEARCH CENTERS

New research centers help industry 
connect with teams of professors and 
graduate students

In 2014, the Jacobs School of Engineering reinvented the way it 

launches and runs new research centers. Two years later, eight “agile 

research centers” are the result of this move; and more centers are on 

the way. Each center is focused on issues critical to society and serves 

as a platform for interactions between research teams at UC San Diego 

http://bit.ly/ARcenters
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CENTER DIRECTOR
Olivia Graeve
Professor

Department of 
Mechanical and 
Aerospace Engineering

ograeve@ucsd.edu  
+1 (858) 246-0146

RESILIENTMATERIALS.UCSD.EDU

We revolutionize the design, 
testing and manufacturing 
of materials and systems for 
extreme environments.

A wide range of industries, including aerospace, nuclear, defense, 

biomedical, pharmaceuticals, energy and advanced manufacturing  

work in entreme environments. Innovation in these areas often re-

quires new classes of materials and new devices with extraordinary 

http://pulsemag.ucsd.edu
http://resilientmaterials.ucsd.edu
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Center for
Microbiome
Innovation

CENTER DIRECTOR
Rob Knight
Professor 

Departments of 
Pediatrics and Computer 
Science

robknight@ucsd.edu 
+1 (858) 822-2379

Visualizing a microbiome readout

MICROBIOME.UCSD.EDU

Research Strengths Converging at the Microbiome 



 SEE

 THINK DO

Integrating Disciplines for 
Contextual Robotics

Helpful robots will act based on the 

physical context, the emotional context 

and the sociological context that they 

perceive in real time. Engineers and 

social scientists from UC San Diego are 

working together to ensure that the ro-

bots of the future will not just do things 

better, but will be helpful to humanity. 

Below are some of the research areas 

that the Jacobs School of Engineering 

and the Division of Social Sciences are 

advancing and integrating in order to 

develop safe and helpful robotics sys-

tems that see, think and do in real time, 

in the real world, often in close proxim-

ity to humans.

C o n t e x t u a l R o b o t i c s

http://mplab.ucsd.edu
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Smarter Smart Vehicles
A new generation of “smart” cars that enable safer, stress-free, effi-

cient and enjoyable driving will soon hit the road thanks to research in 

the Laboratory for Intelligent and Safe Automobiles (LISA) at UC San 

Diego, led by electrical engineering professor Mohan Trivedi.

LISA’s vision for intelligent vehicles is what Trivedi calls a human-cen-

tered distributed cognitive system, in which humans and robots co-

operate with each other, rather than compete with each other. “This 

distributed cognitive system should be able to learn and execute per-

ceptual, cognitive and motor functions in a synergistic manner, where 

humans and machines both understand the strengths and limits of 

one another,” said Trivedi. A main goal of LISA, he added, is not for the 

car to completely take over the driving, but to better understand the 

driver to help avoid accidents and navigate through chaotic situations.

Over the last 15 years, LISA researchers have developed technol-

ogies to monitor and understand what’s happening both inside and 

outside cars on the road. The team equips its vehicles with camer-

as and other sensors to observe the movement of the driver’s head, 

eyes, hands and feet and to monitor the surrounding traffic. They then 

use these data to develop machine vision and machine learning al-

gorithms that can learn the driver’s patterns and predict the driver’s 

intended maneuvers a few seconds before they happen. 

http://cvrr.ucsd.edu/LISA
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ROBOTICS

Robot Swarms + Humans
Q: What does it take to send a swarm of robotic scouts into a 
disaster area and get them to report back?  
A: Complex distributed computing and controls algorithms.

Developing these kinds of algorithms is the challenge that Jorge 

Cortes and Sonia Martinez, both professors of mechanical engineering 

at the Jacobs School, have decided to tackle. 

While it can take up to 30 people to safely operate a single un-

manned vehicle, Cortes and Martinez and their research team are try-

ing to “invert the pyramid” and get one person to control more than 

20 robots.  

To develop safe and effective human-swarm interaction techniques 

to control a swarm of robotic scouts, the researchers take into account 

the dynamics of each robot, the robot’s decision-making process and 

robot-to-robot communications. A researcher giving input to the 

swarm of robots can generate a complex cascade of effects that must 

be understood across the swarm. 

The team’s first task focused on optimal swarm deployment in 

known environments. Researchers developed algorithms to get the ro-

bots to optimally cover a specific area. The network of robots can adapt 

when one robot fails or another is added. The algorithm can also take 

into account a wide range of factors, such as the robots’ battery levels, 

to give the bigger territory to the robots with the most battery life. 

Cortes and Martinez’s team used Turtlebots and quadcopters as 

a testbed for the algorithms. (See cover image.)  The team includes 

graduate students Aaron Ma and Evan Gravelle and undergraduate 

students from several majors, including mechanical and electrical en-

gineering and computer science. 

Ma has developed an Android app that allows a user to easily spec-

ify a density function for an area, which then gets conveyed to the 

robotic swarm. The density function concept is the mechanism that 

enables seemingly effortless human-swarm coordination towards a 

common goal.

Next steps include applying these ideas in complex unknown sce-

http://pulsemag.ucsd.edu
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RESEARCH

Faster Fiber Optics
On June 26, 2015 the New York Times ran 

an article with the headline “An Advance May 

Double the Capabilities of Fiber Optics.” The 

story described Jacobs School research pub-

lished in the journal Science. The next month, 

the same team of UC San Diego electrical en-

gineers doubled those capabilities yet again. 

This work has the potential to significantly 

increase the data transmission rates and ener-

gy efficiency of the fiber optic cables and sys-

tems that we all rely on for the internet as well 

as our cable, wireless and landline networks.

“Today’s fiber optic systems are a little like 

quicksand,” said Nikola Alic, the project lead 

from electrical engineering professor Stojan 

Radic’s lab. “With quicksand, the more you 

struggle, the faster you sink. With fiber optics, 

http://pulsemag.ucsd.edu
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http://nees.ucsd.edu
http://sdni.ucsd.edu
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ALUMNI

Mary Bui-Pham
When Mary Bui-Pham completed her Ph.D. in chemical engineer-

ing at the Jacobs School (’92), she never dreamed she’d be known as  

"the fixer" at a major online media company.  Now, she is the Chief-

of-Staff for Publisher Products, a division of Yahoo!, Inc. that includes 

Yahoo.com, Yahoo Finance, Yahoo Sports, Tumblr, Flurry, and Polyvore. 

"I manage all the day-to-day operations for Publisher Products. If there’s 

a football game on and something glitches on the Sports app, I imme-

diately get a text from my siblings in Chicago about it. Chicagoans are 

always on top of that!"

What has your career path been like?
I received my Ph.D. in chemical engineering from UC San Diego in 1992, 

and then went on to do two postdocs. During that time, I was doing com-

putational modeling of flames, and we had a big multi-lab/university 

project that was going to be part of Supercomputing ’96…the no-

tion of distributed computing was very new at that time.  I realized 

that in the labs, we have more Ph.D.s per square foot than anywhere 

else, and we’re great at doing research — but not at technical project 

management. Nonetheless, that was the role in which I found myself, 

since there was a need for someone to organize and manage projects. 

Because of that, I took a job at NetGravity, which later merged with 

DoubleClick and then Google. 

Do you feel like the skill set you possess was nurtured at the 
Jacobs School?
Absolutely. I was trained to use data to make decisions. My time at the 

Jacobs School also taught me perseverance; months of grueling work 

http://pulsemag.ucsd.edu
http://bit.ly/bui-pham
http://bit.ly/Chaplot
http://palomar.photography/




ENGINEERING LEADERS START HERE
Nearly 1,800 engineers and computer scientists graduated from 
the Jacobs School of Engineering in 2015.

http://bit.ly/hashtagilooklikeanengineer

