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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. The institute is also 
advancing the development of protocols for the Internet of Things.  
Major sponsors of the institute include the Defense Advanced Re-
search Projects Agency (DARPA); the Air Force, Army, and Navy; 
the National Science Foundation; the National Aeronautics and 
Space Administration (NASA); the National Institutes of Health; 
and the Department of Education. The institute has received over 
$200 million in funding since 1998, approximately three-quarters 
of which is from DOD. Most recently, the institute was awarded a 
$7.2 million contract from DARPA to develop design technology 
for Cyber-Physical Systems (CPS) that deeply integrates AI-based 
learning Enabled Components. The institute is well positioned to 
remain in the forefront of the upcoming new technology wave merg-
ing CPS and AI for creating safe and secure societal-scale systems.

Institute for Space and Defense 
Electronics
The effects of radiation on electronic components and systems are 
among the most significant reliability challenges facing DOD sys-
tems. These effects occur when radiation, in the natural space envi-
ronment or produced by weapons, interacts with sensitive electronic 
devices. The effects range from temporary loss of data to cata-
strophic failure. The Institute for Space and Defense Electronics 
(ISDE) is the only academic program in the U.S. directly involved 
in supporting DOD in radiation effects for strategic applications 
and is one of a very few programs involved in microelectronics 
research for space applications. ISDE’s projects currently involve 
14 faculty members and six engineers. Annual funding is approx-
imately $5 million, with support from the Navy, the Air Force, 
NASA, the Defense Threat Reduction Agency (DTRA), and more 
than 20 commercial enterprises. The institute was a major contrib-
utor to radiation hardening the guidance system of the U.S. Navy 
Trident D5 Life Extension Program. It has also developed a small 
satellite platform using CubeSats for quickly and inexpensively 
assessing the radiation hardness of electronic components in space. 

Advanced Robotics for Manufacturing 
Institute 
Vanderbilt University is one of 40 academic partners in a new 
advanced robotics manufacturing institute (ARM) in Pittsburgh 
that is funded with $80 million from DOD and $173 million in 
matching funds 
from more than 
200 participat-
ing partners, 
including com-
panies, local 
governments, 
and academic 
and nonprof-
it organiza-
tions. ARM is 
the 14th - the eighth led by DOD - in the federal government’s 
wide-ranging Manufacturing USA program. ARM’s mission is 
to create and deploy robotic technology by integrating industry 
practices and institutional knowledge across many disciplines

ISDE leading $3 million international 
study of radiation on 3D electronics
ISDE is leading an international team of researchers investigating 
how radiation affects 3D electronics and systems under a three-year 
$3 million federal project. The basic research grant from DTRA, 
an arm of  DOD, is $1 million a year for three years with a two-year 
renewable option and could total $5 million. This project includes 
world-leading research and development groups in 3D integrated 
circuit technologies in both industry and academia. As industry 
looks to enhance the performance and capabilities by building up 
- producing stacked, three-dimensional electronics - the work has
significant implications beyond classic national defense research.

including sensor technologies, end-effector development, soft-
ware and artificial intelligence, materials science, human and 
machine behavior modeling, and quality assurance. Having the 
interdisciplinary know-how and specialized facilities, Vander-
bilt’s team of engineering professors alongside key partners (in-
cluding Bridgestone Americas, Inc.) is addressing the critical bar-
riers for designing and deploying next generation breakthroughs 
in robotic manufacturing. (Photo: Carnegie Mellon University)
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Laboratory for Systems Integrity and 
Reliability 
When flying a military helicopter over hostile territory or provid-
ing emergency aid to disaster 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 ear-
ly signs of failure in structures including aircraft, automobiles, and 
wind turbines. This research has been supported by the Army, the 
Navy,  the Air Force, and the Marines, and has involved partner-
ships with several large defense contractors and equipment man-
ufacturers.

Vanderbilt’s LASIR facility is home to a CH-53A Super Stallion heavy-life 
helicopter airframe, a full-scale wind turbine blade section, and a Hum-
mer and allows for full-scale modeling multi-scale systems and structures, 
their reliability, and risk. (Photos: Vanderbilt University)

Early detection of toxicant exposure in 
soldiers
Vanderbilt engineering researchers have worked to support the U.S. 
Army Medical Research and Material Command’s Biotechnolo-
gy High Performance Computing Software Applications Institute 
(BHSAI) in its efforts to construct predictive models to assess liver 
and kidney damage caused by environmental stressors, chemical 
toxicants, and drugs. Metabolic changes induced by toxicant expo-
sure are experimentally identified from the comprehensive analy-
sis of large-scale “omics” datasets collected from the liver, kidney, 
plasma, and urine of rats. This research, along with computational 
analysis conducted at BHSAI, contributes to the identification of 
biomarkers for early detection of toxicant exposure in soldiers. 
In addition to its military significance, this project offers an un-
precedented opportunity to integrate multiple “omics” platforms 
for improved understanding and detection of chemical toxicity.

Blood test that aids in diagnosing 
sepsis
Sinead Miller, a research assistant professor of biomedical en-
gineering at the School of Engineering, launched her company, 
PATH EX, out of Vanderbilt University. Her company was created 
to produce and market a blood test that aids in diagnosing sepsis 
in seconds as opposed to hours of lab time and a device that clears 
bacteria from the blood through a process that resembles kidney 
dialysis. She picked sepsis specifically because of available DOD 
funding to address the problem of soldiers returning from Iraq and 
Afghanistan with drug-resistant bacteria. Miller has filed for provi-
sional patents and is working with the Vanderbilt Center for Tech-
nology Transfer and Commercialization on intellectual property 
issues and Food and Drug Administration approval. 

Sinead Miller, who recently earned her Ph.D. in biomedical engineering, 
discusses her company with mentor Robert Webster, associate professor 
of mechanical and electrical engineering. (Photo: Vanderbilt University)
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