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Reference Preview on Mouseover

For aircraft navigation, fault detection and isolation is paramount. Faults that may cause
HMI must be noticed and mitigated in real-time. The operation of GPS has been very reliable
and clearly reflects the extraordinary skill of the Air Force personnel that operate and
maintain GPS. However, faults have occurred. Some are man-made and others are due to
Mother Nature.

For example, the navigation data broadcast by the GPS satellites occasionally contain
significant errors. As shown in Fig. 3, the GPS satellites are monitored by a relatively sparse
ground control network (five stations are shown in Fig. 5 but eight new stations have been
recently added [5]). Measurements at the ground stations are used to predict the orbit of the
GPS satellites. These predictions are uploaded to the satellite and broadcast to the users.
Generallv. this estimated orbit is within 1 or 2 m of the true

it [&]. However, the broadcast
: _ —— e y9 and 2007, errors
6. Broadcast vs. precise GPS ephemerides: A historical d dl
perspective U :eurred on April 1o,

D. L. M. Warren, J. F. Raquet 4 contained an error of at least
LT G T8

GPS solutions, Vel, 7, issue (3), 2003-12
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Access to Math TeX Source

made longer for these architectures as the ground monitoring is no longer responsible for
meeting the 6.2 s TTA on its own.

Continuity requires that the above requirements be met continuously for the duration of the
approach. Given that the above requirements are met at the initiation of the approach, the li‘“ i igures IEN

probability that one of them will be exceeded must be at or below 8 x 107° per 15 second

interval [18], [24].

Availability is the fraction of time that all above requirements are met. For the system to be
useful, it must be available at least gg% of the time at any location where LPV-z00 service is
authorized [18], [24]. For scheduled service, it mav need to be available for even greater
percentages of time (between 9g9.9% and 9g.999%).

All of the architectures considered for this paper rely on dual frequency ranging
measurements. The L1 and Lg signals are combined in a way to eliminate the first-order

ionospheric delay [25]. Unfortunately, this combination increases the impact of

measurement noise and multipath. The measurement noise term for the jth satellite can be

described as normally distributed with zero mean and variance

£\ g\
J;‘%DF_air = (ﬁ) ”'il,;',air i (ff if;,z) UzLa,;,ah- (1)

l? ¥ TeX Source

3hsigma {3, fA\rmiDE} TN {hemiairiiiAf2i=\lefr({f_{13A{23over T_{17A{2}-F f5IA
f2¥Fwright)Afzivsigma_{{\rm L1}, J. f\rm airiii{2i+hleft({T_ {5 {21 vover T_f1}A{2}
-f_{sir{2FF\right)A{2}\sigma_{{rm L5}, J,{\rm air}}ir{2} ‘\eqno{\hbox{(1)1}}$%
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