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INTRODUCTION

In today’s conflicts it is evident that our dom nance in
t he skies above the battleground allows greater freedom of
maneuver and action by ground conmbat el enents.' "The purpose of
the Joint Strike Fighter (JSF) Programis to affordably devel op the
next generation strike fighter weapons systemto nmeet an advanced
threat (2010 and beyond), while inproving lethality, survivability,
and supportability.”? As such, the Joint Strike Fighter (F-35) has
been chosen to replace nunerous aircraft platforns for the Air Force,
Navy and Marine Corps, hoping that this new airplane will catapult
their aging fleets into the next generation. As devel opnent
continues, the Marine Corps should pursue the JSF due to its conbat
multipliers and the prom se of revol utionary technol ogy delivering
enhanced targeting, jammng capabilities, digital data |ink and
i ncreased survivability to revol utionize enpl oynent concepts for this
new aircraft.

Though the Marine Corps has specific requirenments unique to
itself, inajoint operations world, interoperability is a key
perfornance paranmeter. “The threshold is for the JSF to neet 100
percent of critical, top level Information Exchange Requirenents (IER).
Oritical top level I1ERs are those which if not net, will severely and

adversely inpact a war fighter mission.”3



Communi cations is crucial inthat it not only contributes to the
survivability of the aviator, but it can provide al nost real tine
situational awareness to the Commander. The JSF is technically
revolutionary inits capability to enhance the Marine Corps fight and
can be expanded w th emerging technology in the future.

WHY 1S COMMUNICATION IMPORTANT?

What does communication do for the aviator, the Marine Corps and
t he Conmander? The communi cations aspect of the Joint Strike Fighter
can not be discounted. GCommunication is not only used for positive
control of aircraft, but is also inportant when considering the
interface of information between the pilot and the aircraft.

Addi tional |y comuni cations inproves the situati onal awareness, in the
cockpit or comrand center.

First, as a Forward Air Controller (Airborne)/ Tactical Air
Controller (Airborne) (FAC(A)/TAC(A)) by providing Strike
Control and Reconnai ssance (SCAR) the aircraft is able to
provi de positive control of the aircraft and mssile mssions areas.
Additionally, the communications suite can provide the pilot with
situational awareness through correlation and fusion of on-board
systens, and avail able off-board infornmation to satisfy the sequence
and pace of mssion events. LtGn Rhodes, of USMC Conbat Devel opnent
Command has uni que insight into current communi cations devel opnents
and strongly believes that an investnment of C4l concepts and new

technologies will grant access to world-w de comrand i nformation



architecture to forward conmanders. *

Secondly, inside the cockpit, there are several things taking
pl ace. For exanple, the pilot nust foll ow assigned way points to and
fromthe target area, conduct weapon and target analysis, avoid Anti-
Aircraft Artillery (AAY), Surface to Air Mssile (SAM envel opes,
enpl oy H gh Speed Anti-radiation Mssile (HARM) and of course, destroy
any hostile aircraft enroute.®> Wth that in mnd, one cannot
overwhelma pilot with the influx of too rmuch information or too many
tasks. ". . . [T]he JSF nust automatically fuse data into an easy,

."®  The fusion informtion

under st andabl e fornat to the aircrew
interface can assist in flight nmanagenent workl oad to provide
unanbi guous information. This |eads to nore rapid deci sions based on

extremnel y accurate data.

The JSF cockpit features a | arge 8x20 inch col or display
providing tactical information as well as aircraft system data.
A next generation voice conmand systemallows the pilot to
manage systens w thout manual input, sinply using voice conmands
to do such tasks as changing radio channels. [If a threat
war ni ng or another pilot is comng fromthe right side of the
aircraft, the pilot takes notice of the broadcast in his right
ear. Al of this technology is designed to nmake the interface

bet ween nman and machine nore famliar and i nformal.



THE HORNET (F/A 18)

The Marine Corps has decided to replace the Hornet (F/ A 18), with
the Joint Strike Fighter (F-35). Fromthe communications aspect, one
nmust first understand the functions and capabilities of the Hornet in
order to determne if the JSF neets future requirenents of
affordability, upgradeability and interoperability within joint task
forces. The Hornet’s (F/ A-18) current communications suite is basic;
however, it has nunerous capabilities. GCommunications include dual
AN PRG 210, U/ VHF tactical radios wth frequency hoppi ng, Have Qui ck
and secure communi cations capability, as well as a two-way link 4 data
capabi l ity (sone have been upgraded to DCD data Link 16) and a KY-67
(an automati c resynchroni zation, automatic antenna matchi ng, and

digital data transmssion at 16 kbps.)’

JOINT STRIKE FIGHTER

The JSF is a new dynamc nul tipurpose aircraft, but can the JSF
achi eve the Marine Gorps mssion 2010 and beyond for GASIR? There are a
| ot of capabilities and advanced technol ogi es being i ncorporated into the
Joint Srike Fighter as a fifth generation fighter aircraft. However,
froma communi cati ons aspect, is the JSF interoperable with Marines on the
ground, Sailors on the sea and other aircraft? Undoubtly the answer is
yes. As per the Operational Requirement Docunent, the Marine Corps
stressed that its STO/L version JSF nmust be ". . . fully interoperable with

joint and combined forces".?®



Lockheed Martin transferred hours of experience fromthe F-22 and
i ncorporated those | essons learned into the JSF. Technology is ever
changi ng and the JSF hardware and software architecture shall be
sufficiently nodul ar and scal able to allow ready and affordabl e
insertion of new technol ogi es and operational functionality wth

mni mal testing required.®
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The above di agramdepicts the Joint Strike Fighter
communi cations suite concept. For exanple, the JSF is equi pped
with an Intra/Inter Flight Data link with other JSF aircraft.
A though this feature is within other aircraft, the visionis to
incorporate this data link with other assault aircraft (i.e.

Bl ue Force Tracker).



The Link 16 data link is DOD s current data requirement and it has
proven operable on the battlefield in past conflicts. This data Iink
provi des rapid, secure, and jamresistant conmmunications,
navi gation and identification capabilities as depicted in the
diagram Link 16 exchange data to and from agenci es (AWACS), ot her
aircraft, and the commander. These sophisticated data |inks wll
connect the aircraft to both ground conbat el ements and airborne
platforns. In addition to a Link 16 and a fighter-to-fighter Intra
Flight Data Link, the F-35 will be the first Marine Corps airplane to

have both transmt and receive satellite communications capabilities.
AIRCRAFT EXPANDABLES

In wars past, radar janmmng was often broadband and omi -
directional. A new brand of jammng is possible with a new radar that
can fulfill operational needs to include disabling key eneny
capabilities. That new radar is the active electronically scanned
array (AESA) “[I]t has an exceptionally agile beam and provides
nearly instantaneous track updates throughout the field of
vision. In short, this radar is capable of targeting and jamm ng
si mul taneously. QO her benefits of the radar include enhanced
mul ti-target tracking capability and elimnation of the need for
a hydraulic system”!® which reduces wei ght and mai nt enance

failures.



A distributed Aperture Infrared Sensing systemw || provide
full spherical IR coverage around the aircraft. 1In addition to
provi di ng warnings of mssile |aunches, information fromthe
system can be displayed on the pilot’s helnet visor permtting
the pilot to see through the airplane in all directions and
elimnating the need for night vision goggles (cockpit does not
have heads up display, rather the information is displayed on

the pilot’s visor).

"JSF nust be able to send and receive weather, conmand,
control, intelligence, surveillance, and reconnai ssance
information and work as part of the C4l architecture".™ The
two organic radar altimeters fulfill this criteria. For
exanpl e, the altinmeters provides inproved neasurenent
perfornmance and new capabilities, which allowthe airplane to
det erm ne ocean topography, map and nonitor nost | and surfaces
and determnes w nd speed thus supporting weat her and sea state
f orecasti ng. 2

EMPLOYMENT SCENARIO

Qurrently, as the DASC recei ves real tine target
identifiers, they are prioritized and filled with assets that
are: (1) inbound to a control area, (2) airborne at the CAS
hol di ng point, (3) diverted fromanother |ower priority mssion,

or (4) launched fromforward operating bases. The pilots are



briefed on the followi ng: wupdated friendly and threat

situation, friendly artillery status, routing, target, working
frequencies and final controller.® (nce comunication is
established with the termnal controller (if required), the
pilot verifies the nine line (all transmssion via radio

communi cation). In nmost cases, data is transmtted through
singl e channel, UH, in the clear (non-secure) media. Radio
transm ssions create an el ectronic signature that can be
detected (detection can lead to jammng). Radi o communi cations
can be easily jamred, once jamred the pilot has few options
avail abl e to communi cate with el ements on the ground. I n nost
instances, the Hornet pilot is required to be “heads down” while
| ocating and prosecuting targets. Radar and targeting PCD
information is displayed inside the cockpit, at the nost
preferred target profiles. The pilot may not have “eyes on”
until weapons rel ease, or possibly not at all. Wthout an on-
board Infrared (IR threat warning systemthe aircraft is

vul nerabl e to unobserved surface-to-air mssiles. However, the
pilot can mnimze the threat by altering his flight profile and
using a wing nman to observe vul nerabl e directions of attack. As
di scussed in MXDP-1, war is unpredictable and weather is an

el ement that increases that unpredictability. Wien t he weat her

is bad and the clouds are lowthe F-18 is soneti mes forced bel ow



the clouds due to sensor |limtations. By descending, the
aircraft is exposed to a greater nunber of anti-air systens that
coul d not otherw se range it.

Looki ng forward, procedurally the JSF would performthe
sane. However, with data links in place, radio transm ssions
woul d be faster, nore secure, and reliable. The JSF, with the
Active H ectronically Scanned Array Radar (AESA), can not only
fly mssions during adverse weat her, detect |ong range
targets, and provide near precision self targeting, but it
i ncreases survivability in that the pilot is not required
to dip to lower altitudes to engage targets. Having been
successfully tested in the F/A-18 . . . “active array radar
like the APG 79, the radar beam can be steered at close to
the speed of light. This rapid beam scan feature enabl es
superior performance and capabilities. The APG 79 is nore
| ethal, nore survivable, nore reliable and nore affordable

than its mechani cal cousins.”*

Utilizing data |inks nmeans
| ess people transmitting via radio and by extension a
decrease in human error. One of the nost inportant
benefits of this systemis that the avionics suite with
its ability to project information onto the helnet’s

vi sor, can decrease the pilot heads down tine while

increasing the time he has eyes on target (literally and
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virtually). Wen coupled with the JSF' s on-board IR
threat warning system (which also automatically alerts
and cues the pilot to threat |ocations) dramatically

i ncreases situational awareness and survivability.

CONCLUSION
In conclusion, the Marine Corps nention C4I SR architecture
several times in the DCD JSF (perational Requirenent Documents, which
indicates the great inportance that the higher echel on places on
comuni cations to the future of warfare. “Communi cations is our link to
friendly forces and rei nforcenent when we are operating

» 15 Conmuni cati ons enhances situational awareness, aids in

separately.
survivability, and it is inperative to overall m ssion
acconpl i shrent whi ch includes winning wars with fewer fatalities.
The Joint Strike Fighter allows the pilot to engage as a
fighter/tactician instead of an input device. The Joint Strike
Fi ghter coupled wi th Link-16, UHF and SATCOM (beyond LOS) al |l ows

the flexibility to communicate with other aircraft, Mrines and

troops on the ground.
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