
Using Sound Waves for Bomb Detection
Vanderbilt researchers in civil and environmental engineering, 
chemical and biomolecular engineering, and chemistry are collab-
orating on an Office of Naval Research Multi-University Research 
Initiative grant with North Carolina State University to discover 
the fundamental mechanisms through which different types of 
energy can be generated and exploited in composite materials. One 
application is for detecting explosives using sound waves to “listen” 
to the material response. The goal would be to detect explosives 
from a longer (and therefore safer) distance than existing explosive 
detection tools permit. Another development involves using white-
light-emitting nanocrystals to build materials that function like a 
“mood ring,” changing color when they are stressed. In order to 
study this capability, the researchers excite the material with a laser 
and then measure the emission with a detector. Such nanocrystals 
offer the potential to make aircraft structures as well as civil infra-
structure (such as bridges) safer by signaling the onset of wear and 
tear inside the material so that the appropriate repairs can be made.

First Circularly Polarized Light Detector on a 
Silicon Chip
With funding from the Army and Navy, engineers at Vanderbilt 
have created the first integrated circularly polarized light detector 
on a silicon chip. This development opens the door for creation 

of small, portable sensors that could expand the use of polarized 
light for drug screening, surveillance, optical communications, and 
quantum computing. For example, it has been suggested that circu-
larly polarized light could be used to increase the security of opti-
cal communications by including polarized channels that would be 
invisible to those who do not have the proper detectors.

Developing Therapies to Combat Ebola
Led by James Crowe Jr., M.D., the Ann Scott Carell Professor and 
director of the Vanderbilt Vaccine Center, Vanderbilt investigators are 
working on antibody therapies to treat the Ebola virus. After studying 
antibodies from Ebola survivors, researchers at Vanderbilt are working 
on isolating and generating large quantities of these potent antibodies 
that can neutralize the virus. The goal is to produce antibody “drugs” 
that can be injected to protect people at high risk of being infected, 
such as health care workers or exposed family members. This research 
has been supported by both the Defense Threat Reduction Agency 
and the Defense Advanced Research Projects Agency (DARPA).

Institute for Software Integrated Systems 
Founded in 1998, the Institute for Software Integrated Systems is 
a key national player in an effort to design the software-integrated 
systems that have become an essential part of human lives today—
in consumer appliances, vehicles, planes, hospitals, schools, design 
shops, factories, space systems, and energy. Major sponsors of 
the institute include DARPA, the Air Force, Army, and Navy, the 
National Science Foundation, NASA, the National Institutes of 
Health, and the Department of Education. 

The Institute for Software Integrated Systems has received $130 
million in funding since 1998. Following are a few examples of 
DOD-funded research projects at the institute.

Tracking gunfire with a smartphone
A team of Vanderbilt computer engineers has made the ability to 
track gunfire with a smartphone possible by developing an inex-
pensive hardware module and related software that can transform 
an Android smartphone into a simple shooter location system. 
Previously, Vanderbilt researchers developed a system that turns 
the soldiers’ combat helmets into mobile “smart nodes” in a wire-
less network that can rapidly identify the location of enemy snipers 
with a surprising degree of accuracy. The team has adapted the sys-
tem so it will work with smartphones. 

$25.39 million
DOD funding at Vanderbilt in FY 2015
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The chip in the hand does the same job as the conventional 
circularly polarized light detector on the right. (Anne Rayner)



Developing new military vehicles
Engineers at Vanderbilt won a $9.3 million contract to continue their 
work to mature META tools that are part of a flagship DARPA Adap-
tive Vehicle Make (AVM) program. META is an open-source design 
tool suite used in creating, testing, and validating those designs. AVM 
is a portfolio of programs focused on dramatically reducing the costs 
and lead times involved in developing new military vehicles by rad-
ically transforming the existing design and manufacturing process. 
The META tools have been under development at Vanderbilt since late 
2010 supported by an original $2.6 million contract with a $2.6 mil-
lion supplement, and led by senior research scientists. These processes, 
methods, and tools allow rapid reconfiguration and analysis of the 
whole vehicle design. Vehicle components can be combined, added, 
or modified quickly, creating powerful capabilities for designers.

Advanced software development tools to 
meet changing military needs
Vanderbilt was awarded a $17.2 million contract from DARPA to 
accelerate the Android Mobile Middleware Objects (AMMO2) 
project. The new middleware developed at Vanderbilt provides 
the building blocks to allow smartphones to replace and expand 
the functions of the traditional tactical radios used by the military. 
Deployed with troops overseas, the DARPA-funded AMMO proj-
ect is geared to help soldiers avoid firing on friendly troops, navi-
gate back to base in unfamiliar territories, avoid potential ambush 
points, and protect civilians traveling with the troops. The AMMO 
project began in 2010 with a $500,000 contract from DARPA.
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When flying a military helicopter over hostile territory or providing emergency aid to disaster-stricken areas, knowing the equipment 
has undergone rigorous testing is crucial. Vanderbilt University School of Engineering’s Laboratory for Systems Integrity and Reliability 
(LaSIR) tests advanced sensor systems that can rapidly detect early signs of failure in structures including aircraft, automobiles, and 
wind turbines. This research is supported by the Army, Navy, Air Force, and Marines, and involves partnerships with several large defense 
contractors and equipment manufacturers.


