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Soldiers partner with Vanderbilt 

engineers to create a new model for 

innovation 

GPS, duct tape, microwaves, and computers-these 

everyday items have one thing in common: each was 

invented, in part or in whole, as the result of U.S. 

military research. The military's rich history of 

innovation continues today at numerous labs and 

engineering centers. Soldiers from the 3rd Brigade 

Combat Team of the 101st Airborne Division at Fort 

Campbell and researchers at Vanderbilt University are 

building a partnership to identify and solve tactical 

problems with soldier-inspired solutions. A recently 

signed five-year education partnership agreement 

between Vanderbilt and Army Futures Command is a 

potential model for military-academic collaboration 

across the nation, not only on the research and design 

of new technology, but also to promote greater 

understanding among institutions. It is expected to 

increase learning for both soldier and civilian students 

in STEM (science, technology, engineering, and math), 

management, entrepreneurship and design, as well as 

provide the Department of Defense (DOD) additional 

laboratory space and expertise to address modern 

challenges facing soldiers. 

Institute for Space and Defense 

Electronics 

The effects of radiation on electronic components and 

systems are among the most significant reliability 

challenges facing DOD systems. These effects occur 

when radiation, in the natural space environment or 

produced by weapons, interacts with sensitive 

electronic devices. The effects range from temporary 

loss of data to catastrophic failure. Vanderbilt's 

Institute for Space and Defense Electronics 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. 

Soldiers and Vanderbilt engineers collaborate in the field on how to rapidly 

manufacture high-quality, /ow-cost shaped charge casings near the front line. 

(Vanderbilt University) 

ISDE plays an indispensable role in ensuring that there 

is a sufficiently trained workforce in these critical 

technology areas. Over the past decade, ISDE has 

trained more than 150 engineers with master's degrees 

and Ph.D.'s. These highly trained individuals go on to 

support our nation's efforts in radiation hardening and 

microelectronics research. In addition to government 

and industry positions, many of them have gone on to 

work in academia, training future generations to create 

a sustainable workforce. 

Annual funding for ISDE is approximately $5 million, 

with support from the Navy, the Air Force, the Defense 

Threat Reduction Agency, NASA and, more than 20 

commercial enterprises. The institute was a major 

contributor to radiation hardening of 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, and conducts ground-based 

radiation testing using sources at Vanderbilt and other 

sites. 

Institute for Software Integrated 

Systems 

Founded in 1998, Vanderbilt's 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 the 

energy sector. The institute is also advancing the 

development of protocols for the Internet of Things. 
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LASIR developed and fielded nearly two dozen rapid diagnostic kits to support 
in-field repair of tactical wheeled vehicles, including training soldiers before 
deployment and conducting validation testing at Army installations in the 
field. (Vanderbilt University)

Laboratory for Systems Integrity and 
Reliability

When flying a military helicopter over hostile territory or 
providing emergency aid to disaster areas, knowing the 
equipment can undergo a rigorous operating 
environment 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, spacecraft, missiles, and ground 
vehicles. This research has been supported by the Army, 
the Navy, the Air Force, and the Marines, and has 
involved partnerships with several large defense 
contractors and equipment manufacturers.

Sophomore earns Department of 
Defense SMART Scholarship

A Vanderbilt sophomore majoring in chemical 
engineering has been selected as a SMART Scholar by 
DOD. The SMART award? which stands for Science, 
Mathematics And Research for Transformation? was 
designed to enhance DOD's workforce with ?talented, 
innovative and brilliant scientists, engineers and 
researchers? by supporting students through their 
studies. Upon degree completion, scholars will work in 
a civilian position with their sponsoring facility, with a 
goal of protecting the country?s national security.

New biomaterial could improve bone 
graft ing

A new biomaterial-based bone graft extender created 
by Vanderbilt engineers and U.S. Army researchers, with 
support from the U.S. Army Institute of Surgical 
Research, has the potential to improve treatment of 
critical orthopedic conditions. While a graft using a 
patient?s own bone? typically from the pelvis or 
femur? for re-implantation is considered the standard 
technique to repair, replace, or regenerate bone tissue, 
limitations exist. A common practice is to combine bone 
from the patient's body with synthetic bone substitutes, 
such as ceramics and polymers, that maximize the 
properties of the human graft while minimizing the 
amount needed to support the reconstruction. 
Researchers report this extender is a promising 
candidate that can be molded to conform to the 
geometry of the defect and forms new bone.

Major sponsors of the institute include the Defense 
Advanced Research Projects Agency (DARPA), the Air 
Force, the Army, the Navy, the National Science 
Foundation, the National Security Agency, the 
Department of Energy, the Department of Education, 
and NASA. The institute has received over $200 million 
in funding since 1998, approximately 60 percent of 
which is from DOD. 

In 2019, a Vanderbilt team of researchers and alumni 
placed second in the final round of the DARPA Spectrum 
Collaboration Challenge (SC2) by creating an AI-radio 
system that could manage the wireless spectrum in 
complex scenarios created to test the teams? systems. 
Globally, the wireless revolution is fueling a voracious 
demand for access to RF spectrum, which is a serious 
problem. DARPA wants to solve the problem, and SC2 
was the first-of-its-kind collaborative machine-learning 
competition to overcome scarcity in the RF spectrum.  
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