
HAVLAB OFFERS MULTIDISCIPLINARY OPPORTUNITIES 
FOR STUDENTS OF ALL AGES

With support from the Villanova University Summer Innovation 
Incubator program funded by the Harris Corporation (see Page 27 for 
“Engineering Innovations: A Campus-Based Incubator Experience”), 
HAVLab also served as a summer home for students working on 
“Collaborative Unmanned Vehicle-Aided Monitoring and Decision-
Making.” Dr. Ashrafiuon explains that the various HAVLab projects  
require students to take on a number of challenging tasks, including  
image processing, wireless communication, sensor fusion and algorithm 
development. While the work is difficult, the goals make it worthwhile. 
“What we’re developing here are the tools for search and rescue 
operations and reconnaissance,” says Dr. Ashrafiuon. 

A worthwhile mission, indeed. £

Rohan Basuthakur ’18 ME spent 
the summer after his freshman 
year working on an exoskeleton 
prototype in HAVLab.
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CENDAC Highlights
• CENDAC has nine active external

research grants worth $1.5 million.

• Active research includes projects
in intelligent defensive vehicle systems,
autonomous systems, mobile robotics,
unmanned surface vessels, multi-agent
coordinated control, biomedical
modeling and diagnostics, nonlinear
system diagnostics and networked
systems.

• Ten doctoral candidates and
six master’s degree students are
pursuing thesis work within CENDAC,
and approximately 10 undergraduates
worked on CENDAC projects in
the past year.

Wheeled mobile robots 
and quadcopters  
are among the 
autonomous vehicles 
tested in HAVLab. 

Last summer, Mechanical Engineering Professor Hashem Ashrafiuon, 
PhD, director of the Center for Nonlinear Dynamics and Control 

(CENDAC), launched a major new initiative—the Heterogeneous 
Autonomous Vehicle Laboratory (HAVLab). HAVLab is intended to  
be a world-class laboratory facility for the development, implementation 
and validation of control algorithms to enable cooperative missions 
using heterogeneous multi-agent networks specifically involving wheeled 
mobile robots, unmanned surface vessels and quadcopters. 

The first thing one notices when entering HAVLab is a large cage 
with cameras in which autonomous vehicles are tested. The exoskeleton 
prototype in the corner attracts attention, too. What an observant 
visitor also might detect are the students, or more specifically, students 
of all ages engaged in a variety of projects. “A major goal for HAVLab  
is to generate interest in the science and technology of heterogeneous 

autonomous systems for students from high school through PhD,” 
explains Dr. Ashrafiuon. In addition to reflecting a range of class years, 
students represent a variety of disciplines, including electrical, computer 
and mechanical engineering. 

One particular student serves as a prime example of CENDAC’s 
commitment to multidisciplinary learning for students at all levels.  
The youngest of the group, Mechanical Engineering major Rohan 
Basuthakur ’18 worked on the exoskeleton prototype this summer. 
“What a wonderful opportunity to come right out of my freshman year 
and assist on this type of project,” he says with a smile. Rohan confesses 
to having had “no idea what I was doing when I started,” but with the 
assistance and patience of Dr. Ashrafiuon and fellow students, he learned 
a great deal about coding and wiring within weeks. He is happy to add,  
“I had a blast in the process.” 


