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Abstract

There are a number of professions in which exposure to life threatening risks is
part of daily routine and robots could possibly be used to avoid some of these.
In fact, there are applications in which this is already done, the most prominent
being bomb disposal and mine clearing. The user testing of new technology is
part of achieving similar benefits for other tasks. Methods for use need to be
explored, technical solutions have to be trialed, and advantages gained must
be compared to the loads imposed in order to guide future development and to
determine if the new tools are ready to be deployed.

This thesis has performed such feasibility tests on robots within
Military Operations in Urban Terrain (MOUT). The aim has been to gain a
comprehensive view of a potential user and to embed a robot amongst them in
order to assess its tactical feasibility and evaluate its technical performance. An
army company specialized in urban operations made up the primary user group
and an iRobot Packbot Scout was the robot system in focus. Setting up the
tests included identifying and modifying a number of the company’s standard
behaviors to include the robot. During the two tests, which lasted over a period
of three and six months respectively, it was up to the users to deploy the robot
as they considered appropriate.

It was found that the military rely on precise and thoroughly trained actions
that can be executed with a minimum of ambiguity. Gaining similar efficiency
with robots will require tactical optimization over several years. The most
common application during the tests was exploration inside buildings in
situations where an enemy presence was uncertain and time was not critical.
Deploying the robot took more time and was less precise than traditional
methods. In return it kept the soldiers out of harm’s way and enabled them
to decrease weapon deployment. The range of the radio link, limited video
feedback, and the operator control unit were the features constraining the
system’s overall performance the most. Other properties, such as the robot’s
ruggedness, size, weight, terrain ability and endurance of the robot, on the
other hand, proved to match the application. The test unit was of the opinion
that robots such as the Packbot Scout would be valuable to have as a standard
feature.

Four additional users groups were surveyed to examine to what extent
the gained results had general validity for high-risk professionals. The most
extensive of these included embedding a Packbot into a Special Weapons And
Tactics (SWAT) police team for five months. It was found that the robot could
be used during negotiation if upgraded with two-way audio. Further technical
adaptations would also enable deployment during long term surveillance and
for deploying non-lethal weapons.

Explosive Ordnance Disposal (EOD), firefighting, and Chemical Biological
Radiological and Nuclear Contamination Control (CBRN) were the other
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groups surveyed. These were investigated by means of interviews and
observations during 1-2 days. It was found that while the five professions share
many demands they also have unique needs which prevents a single type of
robot from being satisfactory for all of them. The tasks within EOD and fire
fighting includes grasping and moving objects of up to 50-70 kg. The MOUT,
CBRN and SWAT applications are less dependent on the grasping ability,
but require a robot that can be easily transported and which is able to access
narrows.
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