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 The CIRES Geomagnetism team is conducting active research in this field (with support
from the National Geospatial Intelligence Agency — NGA — and the Office of Naval

Figure 1. GPS may be unavailable for natural reasons (for example, underwater), or it may be Research — ONR).

purposely denied through jamming or system destruction. A wide variety of alternative Magnetic maps to m()dels — = Maf*"eTesmf"eB-csv  We are also working closely with the Air Force Institute of Technology (AFIT), the Air

navigation options (alternative positioning, AltPnt) are under development. Equivalent SOurCeS € ~C 7 ) : Force Research Lab (AFRL), the MIT Lincoln Lab (MITLL), and private industry such as
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T T T T T YT T T T time along the predicted flight path. Interpolation from “flat maps” is the current standard,

but is not optimal. We are developing new methods for encoding magnetic map information
into a model framework that will allow for efficient updates, permit direct queries, and
include estimates of model uncertainty.

Figure 2. The magnetic field variations (aka “anomalies”) caused by the heterogeneous
distribution of iron minerals (primarily magnetite) in the Earth’s crust can be used a reference
for navigation.
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