




The multimode microprocessor-based tracker has been configured to allow via software
modification, an autonomous lock-on capability, as shown in Figure 4. This capability
would allow the launch platform (the AAH for the Hellfire System) considerably improved
survivability since exposure to air defenses would be minimized. Thus, missile launch
would take place while the platform was masked from air defenses by terrain or trees. The
missile would fly a pop-up trajectory, immediately initiating a pre-programmed search
sequence. Potential targets would be prioritized via target classification algorithms,
and final lock-on would take place via pre-prograned logic. Terminal guidance would
utilize the multimode tracking algorithms developed for the lock-on before laiunch scenario.

The seeker system is configured as shown in Figure 5. The sensor head contains the
FPA, optics, gimbal, and signal processing electronics which must be in close proximity
to the FPA. Cables interconnect the sensor head to an equipment rack containing the
seeker control electronics, the seeker electronics unit, the multimode tracker, and the
character generator (for TV display). A 9825 computer in conjunction with a temperature
reference source is used in the calibration sequence required to remove the ac and dc
non-uniformities inherent in the FPA.

Figure 6 sumnarizes the overall characteristics for the Advanced IR Imaging Seeker.
As mentioned in a previous chart, the seeker has been designed to be compatible with the
Hellfire air-to-ground mission, and thus many of the characteristics are derived from
those mission requirements.

Figure 7 is a photograph of a 32x32 InAsSb/Silicon Hybrid FPA of the same design as
that incorporated into the AtzS hardware.

The 32x32 FPA has been packaged in a glass dewar for integration into the A12S sensor.
Figure 8 is a photograph of an early unit which has been used for preliminary tests.

Figure 9 shows the sensor platform before integration with the seeker gimbal. Visible
are the optics, gyros, and dewar/cryostat assembly.

The A12S is being configured in a modular fashion as depicted in Figure 10, to permit
improved performance as technology advances permit. Technology improvements will allow
(1) larger focal plane arrays of up to 128x128 to be addressed, (2) a lock-on-after launch
capability to be incorporated, (3) thermo-electric cooling to be substituted for cryostat
cooling, and (4) a two-color focal plane capability to be incorporated all within the
next several years.

In summary, an Advanced IR Imaging Seeker is being developed which will simultaneously
exhibit high performance and low cost, and will initially address a lock-on-before launch
scenario, with growth to lock-on-after launch capability also being addressed. This AIS
concept will have widespread application to all DoD IR guidance applications, including
IRIS for Hellfire, Dragon replacements, Advanced Harpoon, etc. The AIS guidance concept
has been validated during tests conducted in late 1979 and early 1980. Technology to
address a 64x64 FPA is on-going and will be demonstrated in mid-1980.

2



*MULTIFUNCTIONAL EVOLUTION

*DIRECT FIRE (DEMO CY 79)
" LOCK-ON BEFORE LAUNCH
" FIRE AND FORGET

*INDIRECT FIRE (DEMO CY 80)
" LOCK-ON AFTER LAUNCH
" FIRE AND FORGET

*HIGH PERFORMANCE

" > 10,000 DETECTORS
" 2-COLOR

* 3 TO 5.pM
*B8TO 12 pjM

" RESOLUTION
*MISSION DEPENDENT

" HIGH SENSITIVITY
o ACQUISITION RANGE

* MULTIMODE TRACKER
OLOW COST

" SOLID-STATE FOCAL PLANE
" pLPROCESSOR BASED SIGNAL PROCESSING
" MODULAR DESIGN

Figure 1. Advanced IR imaging seeker development objectives.
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Figure 3. Imaging Ilt lock-on before launch.
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Figure 4. Imaging IR lock-on after launch.
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