
Having proven their worth on and 
above the battlefields of Iraq and 
Afghanistan, manufacturers and 
operators say unmanned systems 
can be an equally valuable tool for 
police, fire and emergency medical 
agencies.
 With U.S. defense budgets be-
ing slashed, manufacturers are turn-
ing their attention to other applica-
tions for emergency response, such 
as a ground robot that can find and 

communicate with disaster victims. 
And universities and the military 
are exploring ways unmanned 
systems can be repurposed to assist 
first responders.
 It was for just that reason the 
California Air National Guard 
brought one of its MQ-1 Predator 
unmanned aircraft systems to last 
summer’s Rim Fire blaze on the 
north side of Yosemite National 
Park. “It was pretty easy for us to 

take what we do overseas — our 
tactics, techniques and procedures 
— and just overlay them on the 
Rim Fire,” says Col. Dana Hes-
sheimer, commander of the 163rd 
Reconnaissance Wing, the first 
National Guard unit to fly what 
the Air Force calls remotely piloted 
aircraft. 
 While state firefighters sought 
the Air Guard’s assistance early on, 
it took several attempts before the 
deployment was approved, Hes-
sheimer said at a Washington think 
tank conference on nonmilitary 
roles for UAS. “It’s a new technol-
ogy, so everybody’s scared of it,” 
because many in the public have 
conflated unmanned aircraft with 
military drone strikes in Afghani-
stan and the civil liberties concerns 
sparked by revelations of secret 
National Security Agency collection 
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Researchers and students at the University of Hawaii have created a small autonomous, multisensor surface vessel to secure harbors and assist 
incident response. Battelle Memorial Institute is partnering with the school to develop a commercial version of the 6-foot long, 160-pound, fiberglass 
UPSV. Photo courtesy Daniel Rogers.
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of phone and email metadata.
 During its eight-day deploy-
ment at the Rim Fire, the Air 
Guard’s Predator provided round-
the-clock, real-time, full-motion 
video and infrared imagery that 
identified spot fires before they 
could lead to bigger flare ups. “In 
the first 30 to 45 minutes, I saw 
more of the fire than I had in four 
days of hiking it,” one fire captain 
told Hessheimer. The detailed aerial 
view also enabled incident com-
manders to keep better track of fire 
crews and exit routes in case the 
blaze overran fire lines.
 The UAS was “definitely a game 
changer” for California’s Depart-
ment of Forestry and Fire Protec-
tion, Hessheimer says. “We gave 
them some technologies that they’ve 
never had before to fight fires.”
 The U.S. Air Force deployed its 
Northrop Grumman-built RQ-4 
Global Hawk — the largest UAS in 
the American inventory — to the 
2010 Haitian earthquake and last 
November’s devastating typhoon in 
the Philippines. During 2007 wild-
fires in Southern California, a Global 
Hawk on a night training mission 
sent infrared imagery to firefighters 
showing the heat signatures of car 
engines, allowing them to deter-
mine what homes in a threatened 
neighborhood were occupied, Maj. 
Ryan S. Simms, the RPA chief at Air 
Force Headquarters Executive Ac-
tion Group, told the conference last 
November. 

ResponDing in the WAteR
But the first responder possibilities 
aren’t limited to unmanned air-
craft. The University of Hawaii 
and Battelle Memorial Institute are 
developing a commercial version of 
an autonomous, multisensor boat 
to secure harbors and assist inci-
dent response and recovery opera-
tions. The 6-foot-long, 160-pound, 

IRobot has included a two-way audio system on its 110 FirstLook small unmanned ground 
vehicle so first responders can communicate with disaster victims or barricaded suspects from a 
safe distance. Photo courtesy iRobot.
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double-hulled Unmanned Port 
Security Vessel was designed and 
built of fiberglass by University of 
Hawaii researchers, students and 
contractors. 
 “It provides a pretty flexible 
and inexpensive platform for doing 
lots of different things,” says Brian 
Bingham, principal investigator at 
the university’s College of Engineer-
ing. But what makes the UPSV 
special is its sensors, including 
multibeam bathymetry, which maps 
the harbor seabed. And that, says 
Bingham, could assist first respond-
ers in locating an underwater explo-
sive device or recovering the bodies 
of disaster victims. Other sensors 
include side-scan sonar, video and 
infrared cameras above the water 
line, as well as a mass spectrometer 
provided by Woods Hole Oceano-
graphic Institution.
 The UPSV gives emergency 
responders and port officials infor-
mation to assess conditions both 
on the sea bottom and surface of a 
harbor from a safe distance. “The 
idea is to provide more informa-
tion to people who need to make 
decisions about reopening the port 
after an incident,” Bingham says. 
During the project, which grew 
out of a Department of Homeland 
Security grant, Bingham said there 
were frequent discussions with the 
U.S. Coast Guard about needs and 
capabilities. 

MApping A cRisis
Like the UPSV’s bathymetry sensor 
that can map the sea bottom, the 
3-D lidar sensors manufactured 
by Velodyne Lidar can be used to 
map the infrastructure of a build-
ing inside and out, and that could 
help first responders quickly assess 
risks in an emergency, says Wolf-
gang Juchmann, director of sales 
and marketing at the Morgan Hills, 
Calif., company. Velodyne’s 3-D 
lidar sensors have been mounted 

on autonomous air and ground 
platforms for mobile mapping.
 Building owners and design-
ers may have separate drawings or 
blueprints of power lines and pipes, 
“but nobody puts it all into one big 
model, and that’s what’s needed in 

an emergency,” he says, noting that 
such a 3-D image could help emer-
gency responders find where people 
may be trapped or sheltering. It 
could also show alternative entrance 
and exit points for an evacuation or 
a manhunt. Once created, the 3-D 
imagery could be kept on file and 
quickly transmitted to emergency 
responders, Juchmann says.

Robots on the gRoUnD
Hundreds of city, state and county 
police bomb squads have acquired 
robots to examine suspicious 
packages, and many also have the 
capability to defuse or dispose 
of explosives. Some can fit in a 
backpack, but larger ones require 
their own transport vehicle. A 2013 
report by the Pentagon’s Combating 
Terrorism Technical Support Office 
said the Boston Marathon attack 
showed bomb squads need “im-

mediate action techniques” as well 
“small, low-cost, lightweight, back-
packable, high-capability reconnais-
sance and render-safe robots.” 
 Bedford, Mass.-based iRobot is 
developing first responder capa-
bilities for their small and medium 

ground-based robots. The company 
is showcasing its 110 FirstLook 
unit, a small tracked robot, with 
four video cameras designed to 
provide quick situational awareness, 
like determining who or what is 
waiting behind a door before police 
try to enter.
 The five-pound, 10-inch-long 
FirstLook can be thrown over a 
wall or through a window. It now 
includes two-way audio communi-
cation, allowing the robot’s operator 
to speak with a barricaded gunman 
or victims trapped by debris. 
 “It also acts as a radio repeater 
for our larger platforms [like the 
24-pound PackBot 510 used by 
bomb squads] or for multiple First-
Looks to really extend their radio 
range,” says Tom Phelps, iRobot’s 
director of nondefense robotics 
products for North America.

Col. Dana Hessheimer of the California Air National Guard (center) oversaw his unit’s Predator 
UAS operations with the joint task force handling the 2013 Rim Fire at Yosemite National Park. 
Photo courtesy U.S. Air Force.
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meSa CounTy SHerIff’S offICe
unmanneD aIrCrafT ProGram manaGer

tooling neW  
technologies
Originally designed for special 
forces and tactical military situa-
tions, the 110 “is also very appli-
cable to law enforcement tactical 
teams and SWAT teams,” Phelps 
says. “As more agencies start to 
adopt and understand the roles of 
robots in different missions, we’re 
seeing growth in general across the 
law enforcement market.” 
 Oklahoma State University 
professors and their students used a 
small unmanned aircraft, originally 
designed for agricultural monitoring, 
to test its utility for firefighters during 

a basic search-and-rescue exercise con-
ducted by the Tulsa Fire Department.
 “They’re trying to figure out how 
to integrate UAVs into their opera-
tions,” says Jamey Jacob, a professor 
at OSU’s School of Mechanical and 
Aerospace Engineering. 
 The off-the-shelf, foam-bodied 
Skyhunter UAS is one of about 15 
UAS Oklahoma State has, rang-
ing in size from two pounds to 70 
pounds. The hand-launched Sky-
hunter, which carried an infrared 
video camera and other sensors, 
was modified by graduate students 
and operated by an undergradu-
ate during the exercise, says J.A. 

Kidd, a clinical associate professor 
at the OSU engineering school. 
Kidd says the main objective was to 
show fire officials what kind of data 
they could get from a UAS while 
reminding researchers of the need 
to keep the aircraft operation simple 
“so you’re not pulling people away” 
from their other tasks.
 A Bradenton, Fla., company 
formed by two former police officers 
is testing small UAS to assist first 
responders in situations ranging from 
searching for children lost in the 
woods to pursuing fleeing suspects. 
After experimenting with small quad- 
and hexacopters, Aegis Tactical is 
developing its own mini helicopter 
to aid tactical units like SWAT teams 
and hostage negotiators.
 A small UAS carried in the 
trunk of a patrol car can also save 
departments money, says Mike 
Buckley, a former police helicopter 
pilot, who is designing the Aegis 
Tactical XFR01 vertical lift UAS. 
He notes that just putting a heli-
copter in the air costs $3,000 to 
$4,000 an hour, “so wouldn’t it 
make more sense to put a UAS out 
there first” to look for and verify 
the target “and then vector out the 
helicopter?” 

Aerospace engineering students at Oklahoma State University demonstrated the utility of a small 
UAV in search-and-rescue operations for the Tulsa Fire Department. Photo courtesy Jamey Jacob, 
Oklahoma State University.
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