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PROMISING TECHNOLOGY

The current technol ogical revolution within the U S
mlitary has grown at a rapid pace. New command and
control systens, precision delivered nmunitions, and
inproved digital targeting systens are but a few of the
technol ogies currently being used in the d obal War on
Terror. These systens are ainmed at transformng the U S.
mlitary into a 21% century fighting force, taking
advant age of the ever advancing world of nodern technol ogy
devel opment. Wthin this revolution lie little known
research and devel opnent prograns ai ned at delivering
systens commonly referred to as unmanned ground vehi cl es,
or UGVs. UGVs are arguably one of the nost
“transformational” technol ogi es since the airplane.® |If
devel oped properly, UGVs equi pped with special caneras and
sensors will afford tactical units the ability to not only
| ocate the eneny, but to also one day assist in the
responsi ve targeti ng and engagenent of eneny conbatants on
the ground. They will do this day and night, in any
weat her, in all environnments, w thout fear and w thout the
overriding concerns about the potential |oss of human life.
This capability would afford new, unexplored concepts in
how Marines and Sol diers fight on tonorrow s battlefield,

as well as provide decision makers nore | atitude when



wei ghi ng consi derations of sending troops into harnis way.
There will be nmuch | ess hesitance at sending a nmachine to

| ook around a corner in a hostile urban battlefield to see
where the eneny is. To achieve this technol ogical |eap,
several critical issues in the devel opnent path of UGVs
nmust be researched in order to ensure future doctrinal

i ntegration and operational success. UGVYs are currently in
use in lraq, but are relegated nainly to expl osive ordnance
di sposal m ssions. Future UGVYs, based on current

devel opnment prograns, will result in systens used in
reconnai ssance, surveillance, and target acquisition,

| ogi stical support, and even casualty recovery and
evacuati on m ssions.

CURRENT PLANS

The threat facing U S. security at hone and abroad is
determ ned, and requires sending troops into harns way
al nost on a daily basis. Wth these depl oynents cones the
trepidation that many troops will not return hone to their
famlies. Political pressure is always present to provide
our troops wth the best possible equipnent and training in
hopes of reducing the inherent danger they face in conbat.
In the not so distant future, troops heading into areas
simlar to Fallujah and Mosul may have a marked advant age

over their eneny. |If technology prevails, tireless UGVs



will scour the battlefield, searching, |ocating, and
destroying the eneny, all the while keeping the operator in
a hidden, safe location. |In an effort to bring this
unmanned capability to fruition, the National Defense

Aut hori zation Act of Fiscal Year 2001, included a stated
goal for the U S. mlitary to have one-third of operational
deep strike aircraft unmanned by 2010; and by 2015, one-
third of operational ground conbat vehicles unmanned.? An
optimstic goal, this effort is resulting in grow ng
experinmental prototype UGV system devel opnent within al
branches of the arnmed forces. O all the services, the
U.S. Arny has taken the lead in the devel opnment of UGVs
under the Future Conbat Systens (FCS), a programinitiated
in order to devel op network centric concepts using unnanned
systems.® From 2004 t hrough 2009, $500 million, out of a
$13.7 billion dollar FCS budget will be spent devel oping a
famly of UGvs.* This famly will consist of a small,
roughly thirty-pound “Sol dier” UG/, a “Mile” UG/ wei ghi ng
2.5 tons, and a six-ton armed reconnai ssance vehicle.> Each
wWill provide its own specific mssion capabilities at

di fferent echel ons ained at “enhancing” the warfighting
capability of the units it resides in. The key word is
enhancing capabilities, not so much as replacing the man on

the ground. Many individuals in mlitary circles are



skeptical about the efficacy of UGV use at the tactical
| evel . Reasons abound, to include fears of manpower
reductions as machi nes take over, or a conplex, slow
system that limts the speed and tenpo a unit nmay generate
when conducting a mssion. The fear of manpower reduction
may stem from | ooking at the industrial robotics nodel
where it’s ained at increasing production levels, with the
byproduct being the elimnation of human workers, and jobs.
For mlitary applications, robots, specifically UGVs, are
ai med at enhancing m ssion capabilities by equipping units
with systens that are fearless, untiring, and capabl e of
going into austere |ocations where human access or presence
is inpractical or unsustainable.?®

There are concerns that lie in the infancy of today’'s
aut onomous UGV functionality, in that the initial systems
procured and fielded will be operator intensive, and they
will force warfighters to focus on other tasks, vice the
job at hand of staying alive on the battlefield. To
i ncrease our warfighting capabilities across the spectrum
of conflict with the involvenent of unmanned
m ssi ons/ systens, autononmy will play an integral role in
achi eving success.’ The eventual goal of FCS, and ot her
research and devel opnent prograns being run in our national

and mlitary labs, and in agencies |ike the Defense



Advanced Research Projects Agency (DARPA), is to integrate
numer ous unmanned systens under a single network. A
networ k of sensors, unmanned aerial vehicles, and UGVs t hat
wi |l provide persistent, increased situational awareness
t hat enhances the effectiveness of each of the warfighting
functions, no matter what the operational environnment nmay
be.® Common software, operator interfaces, controls, and
shared frequencies are a few of the requirenents that lie
ahead for the many devel opers of these systens, and the
institutions planning to devel op unmanned doctri ne.
ISSUES AT HAND

There are several issues that could |ead to serious
delays in providing a UGV that is accepted by its users,
functions in a way that increases their warfighting
capability and is reliable. One of these issues concerns
frequency bandwi dth. Bandwi dth that affords nultiple UGVs
(and ot her unmanned systens) operating collectively,
si mul t aneousl y, and one day autononously, in close
proximty to one another. Current and future R&D prograns
need to exam ne not only the nechanical, robotic aspects of
UGV devel opnent but al so the issues associated with
bandw dt h usage and allotnent. The frequency spectrumis
limted in physical availability, and is especially true

regardi ng avail abl e frequencies allotted to mlitary UGV



use where future concepts have nultiple unmanned systens

I i nked and running sinmultaneously within a network. This
poses a serious challenge that requires research to
identify viable options and potential alternatives. At
present, there are little to no funds appropriated for this
research. Therefore, many of the systens devel oped under
the FCS unbrella and other peripheral progranms could find
thenselves limted in their ability to network with one
another in providing the fused, reliable, tine sensitive
information mlitary planners require when prosecuting
targets in urban environments. Shared networks and

aut ononmous battlefield systems may be an achi evenent t hat
never materializes if not properly researched with regards
to avail abl e bandw dt h/ frequency al |l ocati on.

Anot her nore troubling concern regarding UG/s is the
devel opnent of |ethal systens and payl oads. Sone of these
payl oads are bei ng devel oped for UGVs that are still
prototype in design and | ack operational evaluation. These
payl oads are focused with a man-in-the-1oop interface for
safety consideration. |If the US mlitary devel ops UGVs
usi ng the unmanned aerial vehicle (UAV) nodel, |ethal
payl oads woul d conme at a nuch later stage in the
devel opnmental cycle. Once the UAVs were developed to a

poi nt where they were technologically mature and rel atively



reliable, payloads ainmed at delivering |lethal munitions
were introduced and enployed within a limted scope. This
was the case in the Predator UAV engagenents in Qperation
Enduring Freedom® Devel opers and program nmanagers may be
taking a risky step in pushing for lethal UGYs so soon,
while they are still within their apparent infancy.
Fratricide and non-conbat ant engagenents woul d cause
serious ramfications to the progress of UGV devel oprment
shoul d these scenarios becone a reality. 1t’s known that
even with a finger on the trigger and using eyesight,
humans still fall short at identifying targets in the fog
of war. At present, the reliance on electro-optic systens
and el ectroni c situational awareness through a UGV when
delivering lethal munitions is too big a ganble at such an
early stage in UGV devel oprment, and should be left to later
pl anni ng.

It should serve as a notice to UGV program nmanagers
determ ned on devel opi ng | et hal payl oads that if agencies
i ke DARPA are just now beginning to exam ne the netrics of
| ethal UGVs used in conbat scenarios, the reality of |ethal
systens is still years out. DARPA is well known for
conceptually and technologically working well into the
future. The DoD m ght be safer and smarter in focusing on

finding the eneny first with UG/s, simlar to UAV history.



For years, UAVs were used for reconnai ssance, surveillance,
and target acquisition, before flying m ssions where they
woul d be asked to engage a target by |ethal neans.
Devel opers, program managers, and potential users gained an
under st andi ng of the system s capabilities and devel oped
appropriate tactics, techniques, and procedures prior to
giving the UAV the lethal mssion. Learn how to better
| ocate the eneny with UGYs first, then at a later tine,
concei ve ideas on howto kill him
CLOSING

To successfully transition UGYs into the U S
mlitary, the issues of available frequency/bandw dth and
common progranmmi ng architecture need to be researched. In
addition, lethality devel opnent should be I eft to groups
i ke DARPA, and given tinme to mature in an acadenic
setting, not prematurely pushed into operational use and
run the risk of friendly loss of life. Future doctrinal
i ntegration and operational success can be nmet if program
managers and deci sion nakers realize the value of UGV use
in future conbat operations, and focus research on the
| arger issues such as the ones discussed within this paper.
Having a tireless warrior |ike a UGY woul d provide a real
capability to the warfighter of the future. A systemthat

has no fear, and can be used in a one-way m ssion if need



be. If technol ogy devel opnment of UGVs is paced
appropriately with a doctrinal plan, tactics, techniques
and procedures of troops using UGYs will be avail abl e.

This currently does not exist and will result in systens
delivered with directions for use and troubl e shooting, but

l acking in any proven nethods of enpl oynent.

NOTE: The author served as the Unmanned G ound Vehicle
Project Oficer, Reconnaissance Surveillance, Target
Acqui sition Branch, Technol ogy Division, Mrine Corps
Warfighting Lab, Quantico, Virginia, from August 2001

t hrough August 2004.
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