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The Kepler Mission is designed to sur-
vey our region of the Milky Way galaxy to
discover hundreds of Earth-sized and
smaller planets in or near the habitable
zone. The Kepler photometer is an array
of 42 CCDs (charge-coupled devices) in
the focal plane of a 95-cm Schmidt cam-
era onboard the Kepler spacecraft. Each
50×25-mm CCD has 2,200×1,024 pixels.

The CCDs accumulate photons and are
read out every six seconds to prevent sat-
uration. The data is integrated for 30
minutes, and then the pixel data is trans-
ferred to onboard storage. The data is
subsequently encoded and transmitted
to the ground. 

During End-to-End Information Sys-
tem (EEIS) testing of the Kepler Mission

System (KMS), there was a need to verify
that the pixels requested by the science
team operationally were correctly col-
lected, encoded, compressed, stored,
and transmitted by the FS, and subse-
quently received, decoded, uncom-
pressed, and displayed by the Ground
Segment (GS) without the outputs of
any CCD modules being flipped, mir-
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A  180-GHz interferometric imager
uses compact receiver modules, com-
bined high- and low-gain antennas, and
ASIC (application specific integrated
circuit) correlator technology, enabling
continuous, all-weather observations of
water vapor with 25-km resolution and
0.3-K noise in 15 minutes of observation
for numerical weather forecasting and
tropical storm prediction. 

The GeoSTAR-II prototype instru-
ment is broken down into four major
subsystems: the compact, low-noise re-
ceivers; sub-array modules; IF signal dis-
tribution; and the digitizer/correlator.
Instead of the single row of antennas
adopted in GeoSTAR, this version has

four rows of antennas on a coarser grid.
This dramatically improves the sensitiv-
ity in the desired field of view. 

The GeoSTAR-II instrument is a 48-el-
ement, synthetic, thinned aperture ra-
diometer operating at 165–183 GHz.
The instrument has compact receivers
integrated into “tiles” of 16 elements in
a 4×4 arrangement. These tiles become
the building block of larger arrays. The
tiles contain signal distribution for bias
controls, IF signal, and local oscillator
signals. The IF signals are digitized and
correlated using an ASIC correlator to
minimize power consumption. 

Previous synthetic aperture imagers
have used comparatively large multichip

modules, whereas this approach uses
chip-scale modules mounted on circuit
boards, which are in turn mounted on
the distribution manifolds. This mini-
mizes the number of connectors and re-
duces system mass. The use of ASIC
technology in the digitizers and correla-
tors leads to a power reduction close to
an order of magnitude. 
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Concepts of an autonomous and auto-
mated space-compliant diagnostic system
were developed for conditioned-based
maintenance (CBM) of rocket motors
for space exploration vehicles. The diag-
nostic system will provide real-time infor-
mation on the integrity of critical struc-
tures on launch vehicles, improve their
performance, and greatly increase crew
safety while decreasing inspection costs.
Using the SMART Layer technology as a
basis, detailed procedures and calibra-
tion techniques for implementation of
the diagnostic system were developed.

The diagnostic system is a distributed
system, which consists of a sensor net-

work, local data loggers, and a host cen-
tral processor. The system detects exter-
nal impact to the structure. The major
functions of the system include an esti-
mate of impact location, estimate of im-
pact force at impacted location, and esti-
mate of the structure damage at
impacted location.

This system consists of a large-area
sensor network, dedicated multiple
local data loggers with signal processing
and data analysis software to allow for
real-time, in situ monitoring, and long-
term tracking of structural integrity of
solid rocket motors. Specifically, the sys-
tem could provide easy installation of

large sensor networks, onboard opera-
tion under harsh environments and
loading, inspection of inaccessible
areas without disassembly, detection of
impact events and impact damage in
real-time, and monitoring of a large
area with local data processing to re-
duce wiring.
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