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1

VARIABLE RADAR ALTIMETER TEST
APPARATUS

This mvention relates to a test apparatus and more
particularly to an apparatus for testing the radar altimeter
employed in the guidance system of a cruise missile or other
radar guided flying device.

BACKGROUND OF THE INVENTION

In order to ensure proper operation of cruise missile
systems and the like which employ radar guidance systems,
it 1s desirable to test the system under conditions which
simulate the operation of the missile system and 1ts various
cuidance components under actual conditions. During such
tests (static firing), the missile system is interfaced with a
flight simulation program in order to perform (in simulation)
the launch events of a planned flight. Following the simu-
lated launch, the guidance system 1s stimulated by the
simulation program with all of the data which 1t would
experience during an actual flight. The data i1s recorded
during the test 1n order to evaluate the missile performance
including the guidance system. Of particular importance 1s
the testing of the radar altimeter subassembly. The variable
radar altimeter test system (VRATS) of this invention pro-
vides real time stmulation of terrain reflected radar signals in
order to verify that the radar altimeter functions properly
during an entire tlight.

Prior to this invention, flight simulation altitude data was
required to be written 1nto the guidance memory thus not
providing a stimulation of the guidance system, and more
particularly, the altimeter portion thereof, under the condi-
tions 1t would encounter 1n an actual flight.

Accordingly, 1t 1s an object of this invention to provide a
missile test system which simulates all of the altitude
conditions which would be encountered in actual flight.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view of the test system of this
invention.

FIG. 2 a layout of the VRATS according to this invention.

FIG. 3 shows the signal flow during operation of the
VRATS

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Referring to FIGS. 1 and 2, a variable radar altimeter test
system according to this invention 1s shown generally at 10.
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The system includes a computer 12 which uses an Intel
80486D X4 processor. The system 1s designed to simulate a
terrain reflect radar signal of the missile under test 14. The
VRATS 10 detects a transmit signal 16 through antenna
coupler and cables 36, 38 from the missile under test to
create an envelope of the RF signal and a signal generated
by a programmable synthesizer 18, 20 1s pulse modulated by
the envelope which 1s amplified and inverted by a video
amplifier card 22. The pulsed RF signal 1s transmitted to the
missile receiver 24. The synthesized RF signal has a time
delay and attenuation characteristic of a radar return signal.
Time delay 1s controlled 1n real time through the use of an
RF delay module 26. Attenuation 1s manipulated 1n real time
through program control of a digital input/output card 28.
The control program reads simulation data from a fiber optic
network card 30. Operator control 1nitiates execution of the
control program using keyboard 32 and monitor 34. Antenna
couplers 36, 38 and cables are used to receive signals from
and transmit signals to the missile under test 14.

It can be seen from the foregoing description that a
variable radar altimeter test system according to this imnven-
tion permits the missile under test to perform dynamaically as
it would 1n an actual flight. This permits the missile under
test to use a large portion of its internal circuitry to sense and
report altitude to the guidance computer. Altitude data
collected from the guidance system 1s used to verily that the
altimeter 1s capable of providing accurate data for the
duration of a flight.

FIG. 3 shows the signal flow through the system during
the operation described above.

We claim:

1. An apparatus for testing the altimeter portion of the
cuidance system of a flying object during a simulated flight
including,

means for detecting the envelope of a signal received

from the flying object under test,

means including a programmable synthesizer for creating
programmable signal,

means for pulse modulating the programmable signal with
the envelope of the signal from the flying object to
create a third signal,

and means for transmitting the third signal to the flying
object to stimulate the altimeter portion of the flying
object guidance system.
2. An apparatus according to claim 1 wherein the third
signal includes time delay and attenuation characterisic of a
radar return signal.
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