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ABSTRACT

As the Air Force Systems Command-designated Center of Expertise for Space
Simulation Testing, AEDC has defined a test methodology for the ground testing of infrared
sensor systems. This test methodology and the test facilities envisioned to implement it
were the topic of a paper entitled "Surveillance Systems Test and Evaluation Facilities", by
Mr Ronald Dawbarn and me presented at the 14th Space Simulation Conference in 1986.
This paper is a progress report on the implementation of that test methodology and
describes the status of the test facilities presently existing or under construction to
implement it.

INTRODUCTION

In May of 1984 the Air Force Systems Command designated AEDC as the Center of
Expertise for space environment and simulation testing. In this capacity, the Center is to
provide test and evaluation expertise in several assigned functional areas, including space
sensors. AEDC has extensive experience in the test and evaluation of space systems and
infrared (IR) sensors in particular. Figure 1 presents a summary of the testing record in the
area of infrared sensor systems. The period from 1982 to 1983 was spent in a major modi-
fication of the primary test chamber, 7V. The test and evaluation of such systems is partic-
ularly challenging when one considers that they must be able to operate in hostile natural
and man-made environments against extremely large numbers of targets (see Fig. 2).

Performance Testing Levels

Obviously, the duplication of the entire sensor environment in a ground test facility is
impractical and unnecessary. AEDC has undertaken the task of defining a test
methodology for IR space sensors as a way to break their evaluation into reasonable
segments. Through studies conducted by AEDC support contractors and contractors
outside of AEDC, a common set of sensor test issues were identified (see Fig. 3). These
issues can be addressed through a family of ground test facilities as indicated in Fig. 4. Of
particular interest on this chart is the Focal Plane Array Test Chamber (FPATC) and the
Large Sensor Test Chamber (LSTC) testing levels, which together address approximately
85 percent of the common sensor issues. The development and status of these various
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The LETS facility is an extensive modification to the existing AEDC 7V facility. The
facility is designed to conduct calibration and mission scenario testing of exo-atmospheric
IR seekers in the 15-cm entrance aperture diameter range. Real time environment and
target simulation is planned for this very versatile facility to reduce the risk and the number
of flight tests which might be needed in a development program (see Fig. 12). Figure 13
depicts the LETS layout and the high-level capability planned for the facility. Significant
progress has been made on this facility, as shown in Fig. 14. Initial operation is scheduled
for FY92.

The LSTC facility will be designed to conduct calibration and mission scenario testing
of space surveillance sensors. LSTC will be somewhat similar to the LETS facility, but will
be sized for sensors with entrance apertures roughly twice as large. Requirements for the
facility have been well documented by the Strategic Defense Initiative Organization (SDIO),
the Army's Strategic Defense Command (SDC), and the Air Force's Space Systems
Division (SSD). The concept definition contract will be conducted in FYg0, with one of the
options being a modification to the existing AEDC 10V facility depicted in Fig. 15. Because
of the wider wavelength requirement for the LSTC, the scene generation technology will be
somewhat different from that employed in the LETS facility, but will be able to provide the
complexity required for scenario testing at the sensor level. The facility is scheduled to
begin operation in late FY93.

Survivability Testing Level

Figure 4 also mentions survivability testing being conducted in the Radiation Effects
Test Facility (RETF). Several studies have been conducted on test facilities at this level.
The result of this work is a facility named DECADE to be constructed by the Defense
Nuclear Agency at AEDC. An early concept for this facility, is shown in Fig. 16. This facility
will provide the ability to test relatively large segments (1 m2) of space system electronics
in a simulated nuclear environment to ensure system hardness in operational scenarios.
The facility is scheduled to begin operation in FY95.

CONCLUSIONS

AEDC, as the AFSC designated center of expertise for space system testing, has
developed a test methodology for sensor systems and planned the associated facilities.
This paper has presented a broad overview of the status of that effort. Many of the sensor
systems currently in development are adopting this method of ground testing to minimize
their risks as they move into the flight test portion of their program.
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