
“Portable Range Threat Simulators”

Bill Williams

AAI Corporation
P.O. Box 126

Hunt Valley, MD 21030-0126

William McClelland

AAI Corporation
P.O. Box 126

Hunt Valley, MD 21030-0126

A B S T R A C T

Pilot training coupled with test and evaluation of the next generation of Radar Warning Receiver and Elec-
tronic Countermeasures systems requires extensive flight testing, which is necessary to verify pilot skills
and validate ECM countermeasures. Current range testers are generally limited to very large, very expensive
systems; or smaller, less expensive, and less capable systems limited in both frequency bandwidth and the
ability to output multiple, high fidelity threats. In addition, vertical testability demands a common thread for
testing; from flight test through flightline to depot.

The challenge is twofold: to provide a portable range tester that can create a realistic, threat dense environ-
ment necessary to properly stress the ECM system, while providing a path for vertical testability.

This paper discusses the design challenges and solutions for a ruggedized, portable range threat simulator
(PRTS) system capable of stimulating aircraft with a wide variety of high fidelity threat signals at distances up
to 5 nautical miles. Using established synthesizer technology and threat parameter definition software devel-
oped for the AN/USM-670 Joint Service Electronic Combat Systems Tester (JSECST) flightline tester, the
PRTS offers a low-cost solution to range simulators. Threats defined on the PRTS may be directly ported to
the Model 527 Radar Simulator and/or JSECST for flightline testing or the Lab JSECST for depot level test,
thereby establishing the key link necessary to maintain vertical testability.

I N T R O D U C T I O N

Testing modern electronic warfare systems requires
multiple phases of test; from initial design verification,
through intermediate and organizational support, to
end-of-runway testers providing the vital pre-flight veri-
fication that all is OK prior to launch. In all of these test
scenarios, the aircraft sits on the tarmac. The all im-
portant test of the system in flight - with the associated
pilot training in ECM evasive maneuvers – has not yet
been achieved.

Flight testing requires a free space (or open air) threat
simulator that provides cost-effective threat signatures
in a flight range environment. The Range Simulator is
the key asset required to perform this critical test func-
tion.

R A N G E S I M U L A T O R S

Pilot training against “real-world” threats in a simulated
environment allows evaluation of both pilot training
and EW suite countermeasures effectiveness. This
training cannot be readily evaluated in any place but

during flight as pilot reaction time and evasion tactics
are involved. Current range testers fall between two
general categories:

1. Large, expensive, full-up range testers.
These systems can do it all; however, the unit
cost limits its use; not everyone can afford
these systems. These systems can support
automated tracking, and some can measure
and record the aircraft ECM jamming wave-
forms.

2. Small man-portable systems. While less-
expensive, these systems generally have lim-
ited bandwidth (on the order of 1 GHz), requir-
ing multiple amplifiers (adding to the unit cost)
to cover the expected threat coverage. The
units are limited to low duty cycle (<5%)
threats, and have limited or no ability to simu-
late scan characteristics. Duty cycle limitations
tend to narrow the threats that can be simu-
lated; for example, modern high PRF pulse
Doppler systems cannot be readily simulated.






