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Facing inevitable budget cuts, the U.S. military is looking to do 
more with less, and that is leading manufacturers and technol-
ogy integrators to consider building tracking sensors that are 

smaller and lighter — but more powerful — for smaller unmanned 
vehicles to roam the skies, seas and battlefields.

“The cost of people will only continue to rise,” Adm. Gary Roughead, 
the then-chief of naval operations, told an audience on the last day 
of AUVSI’s Unmanned Systems North America 2011 conference in 
Washington. He predicted that the government’s austere budget cli-
mate would drive development of autonomous unmanned systems 
that go farther and stay on mission longer.

“When you make the radar smaller and lighter, it costs less,” says 
Joshua Hintze, vice president of imSAR, a Springville, Utah, manu-
facturer of small synthetic aperture radar, or SAR, which enables un-
manned aircraft conducting intelligence, surveillance and reconnais-
sance missions to see through clouds, smoke and dust. 

Small SAR systems aren’t just being developed by small companies. 
Northrop Grumman is working on shrinking its STARLite small tac-
tical radar system to fit smaller unmanned aircraft systems. Currently 
Ku-band equipped STARLite, which combines SAR imagery with 
ground moving target indicator radar, is being mounted on the U.S. 
Army’s MQ-1C Gray Eagle large UAS, built by General Atomics 
Aeronautical Systems.

At Yuma Proving Ground in Arizona, STARLite also was successfully 
demonstrated on aerostats in the Army’s Persistent Threat Detection 
System. PTDS posts tethered Lockheed Martin aerostats to provide 
persistent wide-area surveillance around forward operating bases in 
Afghanistan. STARLite cues the electro-optical/infrared camera in 
the aerostat’s sensor payload to point at targets detected by the radar. 

But “we’re also working on a downsized version for [the RQ-7] 
Shadow,” says Mike Pefley, director of business development and 

strategic planning for Northrop Grumman’s Electronic Systems di-
vision. Northrop Grumman is testing for a system that weighs 55 
pounds, and “early next year we should be in a position to demon-
strate a 45-pound system capable of going on a Shadow UAV,” he 
says. AAI’s rail-launched Shadow has a payload capacity of just 55 
pounds. 

The components of the STARLite SAR system take up 1.2 cubic feet of space, weigh a total of 65 
pounds and require less than 750 watts of power. Photo courtesy Northrop Grumman.

SMALL(small)

Manufacturers Reducing Sensor Size 
to Fit Smaller Unmanned Vehicles

ImSAR’s NanoSAR B X-band radar weighs just 
3.5 pounds and consumes less than 30 watts 

of power. Photo courtesy of imSAR.

Going Big on small
Sandia National Laboratories in New Mexico, which developed the 
first fine-resolution SAR, is working on the next-generation mini 
SAR system, weighing only about 30 pounds. That’s a far cry from 
that first SAR system that tipped the scales at more than 300 pounds. 
Sandia later developed the original Lynx SAR system, weighing about 
100 pounds, for General Atomics UAS like the Predator.

“We view our charter as pushing the state of the art, taking a large set 
of modalities and forward-looking concepts and incorporating them 
into small radar systems that can fly on UAVs,” says Kurt Sorenson, 
manager of SAR sensor technologies at Sandia.

“Technology transition certainly is another thing we’re interested in,” 
he says, adding that Sandia is looking for a private sector partner to 
help commercialize the mini SAR system. “Sandia is very good at 
prototyping, at developing algorithms and developing technologies. 
But we’re not great at making it cost effective, so we need someone to 
help us out with that,” Sorenson says.

“With miniaturization, you get improvements in size, weight and 
power,” Sorenson says. “But in terms of technology development, it 
becomes a much more difficult problem, trying to incorporate the 

This is the radar imagery transmitted from the imSAR NanoSAR B, which can penetrate 
rain, snow, fog and dust day or night. Photo courtesy of imSAR.
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the next Frontier
Unmanned systems carry other kinds of sensors. Nuclear radiation 
detection sensors were mounted on iRobot PackBots to assess danger 
levels at the Fukushima nuclear power plant in Japan after an earth-
quake and tsunami damaged the facility. 

There are also advanced radiation detection sensors on the company’s 
1KA Seaglider, a slow-moving autonomous undersea vehicle. “We’ve 
gone ahead and put a variety of sensors on it,” says Robert Moses, 
president of iRobot’s government and industrial robots division. The 
1.8-meter-long (6 foot) glider can roam the ocean for up to seven 
months at depths ranging from 20 to 1,000 meters. Equipped with 
sensors that can measure oxygen content and salinity, the glider was 
able to help scientists at Rutgers and Southern Mississippi University 
determine there were oil plumes beneath the surface of the Gulf of 
Mexico after the 2010 Deepwater Horizon disaster. “I believe the 
next frontier is the underwater space,” says Moses. 

Another type of underwater unmanned vehicle, the Remus 6000, 
equipped with dual-frequency side scan sonar, 4-megapixel digital 
cameras, GPS, Wi-Fi, Iridium antennae and obstacle avoidance so-
nar helped locate the sunken wreckage of Air France Flight 447 that 
crashed in the South Atlantic in 2009.

The Remus robots are made by Massachusetts-based Hyroid, a sub-
sidiary of Norway’s Kongsberg, which has developed a number of 
underwater sensors for its Hugin 1000 autonomous underwater ve-
hicles, including HISAS 130, a high-resolution interferometric syn-
thetic aperture sonar. Developed for mine countermeasures and able 
to detect small objects on a cluttered seafloor, HISAS creates high-
resolution 3-D images for mapping the sea bottom.

Ernest Petzrick, sales engineer for Hydroid, notes that in hydrog-
raphy, the measurement of the physical features of bodies of water, 
and bathymetry, the study of underwater depth, “you always want 
better resolution multibeam sonars with greater accuracy. You want 
interferometric sonars, and of course the SAS gives you much better 
resolutions.”  

QinetiQ North America is taking a different approach to shrink-
ing sensors or otherwise creating expensive “exquisite solutions” to 
customers’ needs, says Mark Hewitt, senior vice president for the 
maritime and transportation division.

“Our thinking is to try to understand the nature of the mission, solve 

processing horsepower to a smaller volume, trying to increase the 
efficiency of your transmitter so you’ve got less heat.”

At a smaller size, he says, heat is a more difficult issue requiring a 
more efficient structure. On smaller platforms space is at a premium, 
so operators are unlikely to take their EO cameras off to make room 
for radar. “What we find people are really interested in is not replac-
ing but augmenting, adding on,” he says.

Sandia can place its 60-pound SAR on a small UAS Tiger Shark, 
which can carry a 75-pound payload. But to mount similar technol-
ogy on the smaller Insitu ScanEagle, the SAR unit would have to be 
about “the size of your fist,” said Sorenson, adding, “That’s coming. 
It’s a matter of engineering and some advanced algorithms that we’re 
working on now.” 

The folks at Utah’s imSAR believe they’ve achieved that already. “We 
are definitely smaller than any synthetic aperture radar that is out 
there,” says Hintze. The company produces Merlin UHF-band radar, 
Leonardo Ku-band radar and NanoSAR B X-band radar. All weigh 
only 3.5 pounds and consume just 30 watts of power.

“I guess our niche is that we’re small and we’re basically bringing 
these huge capabilities that were [previously] only available on these 
huge Predators to the small UAS that we have now,” Hintze says. He 
notes that imSAR has been integrated onto the ScanEagle, which has 
a payload capacity of 13 pounds; the AAI Shadow; and Northrop 
Grumman’s Bat, which has a maximum payload capacity of 75 
pounds.

Israel’s Rafael Advanced Defense Systems is promoting its Recce-
U wide-area persistent intelligence surveillance and reconnaissance 
system, equipped with EO/IR. It takes both infrared and charge-
coupled device digital photos simultaneously.

“Its output is very large amounts of data, so you need a very wide-
band communications system,” says Yuval Galili, marketing man-
ager for Rafael’s UAV and ISR unit. On smaller UAVs, the sensors 
and computers can be split up inside and outside the aircraft, rather 
than collected in a pod on larger UAVs and manned aircraft. “I can 
give it a mission to scan a specific route that my forces will drive 
over, to scan it a day before or a few hours before,” he says, adding 
that Recce-U can identify roadside bombs known as IEDs and detect 
changes like disturbed earth.

AdvAnces in sensors … continued

A REMUS 6000, Kongsberg Maritime’s deepest descending autonomous unmanned vehicle, used its dual-
frequency side scan sonar and 4-megapixel digital cameras to help locate the wreckage of Air France Flight 
447 that crashed in the South Atlantic in 2009. Photo courtesy of Kongsberg Maritime.

Northrop Grumman wants to place a smaller version of its 65-pound STARLite synthetic 
aperture radar sensor on an AAI RQ-7 Shadow unmanned aerial vehicle. An even smaller 
imSAR radar has already flown on rail-launched UAV, shown here in Afghanistan in 2010. 
Photo courtesy U.S. Army, Spc. Kimberly K. Menzies.
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80 percent of that mission problem much faster, much less expen-
sively, in a way that produces a combination of technologies that 
solves the problem in a way that’s immediately accessible,” he says.

One example of this philosophy is the Blackfish unmanned surface 
vehicle. Designed to defend harbors and ports from divers and un-
derwater swimmers planting bombs or committing other acts of 
sabotage, Blackfish was developed from a commercial off-the-shelf 
personal watercraft, Hewitt said. Sensor pods are then added to ad-
dress the threat. Features include a high-resolution pan-tilt-zoom 
video camera providing 360-degree surface views. There is an op-
tional underwater video camera, lighting system and optional two-
dimensional, high-resolution sonar. 

Another QinetiQ product looks like a small bowling ball. The River-
ine Drifter is a free-floating data collection buoy that bobs with the 
current and reports depth and temperature via satellite communica-
tions. It’s equipped with mid-range frequency sonar and GPS.

Hewitt says the dimensions of many QinetiQ sensors and platforms 
are “driven by our belief that because of budget pressure there will be 
few new major programs, and the services will be using the programs 
that they have today for a long, long time into the future. Those 
platforms had better be effective in dealing with every mission con-
tingency that comes down the road.” He adds, “Let’s not assume that 

QinetiQ North America’s Black-
fish unmanned surface vehicle 
is designed to thwart sabotage 
by swimmers and divers in ports 
and harbors. Developed from an 
off-the-shelf jet ski, its payload 
includes sonar, an underwater 
camera with light and low-speed 
maneuvering thrusters. Photo 
courtesy QinetiQ North America.

we’re going to have a new dispenser that will require a new UAV and 
a new ground control station.”

John M. Doyle is a defense and homeland security writer based in 
Bethesda, Md. He blogs at

http://4gwar.wordpress.com.
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