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Procedure of Barometer Setting in Flight with On-board

Navigation Data alone
Suk Young Jung*

ABSTRACT

In GPS/INS/barometer navigation system for UAV, two procedures were proposed in
order to set three reference parameters for the pressure altitude of QNH or QFE settings,
using the navigation data from on-board system alone. These procedures yield required the
reference parameters through mathematical process with the altitude and the atmosphere
properties measured for a short duration of flight, of which a special pattern is requested
according to the selected procedure. Dependency only upon the on-board navigation data
can eliminate a requirement for the atmospheric measurement system in the ground support
system and can expand a flight boundary to a remote area where the ground support is
not available. Especially the procedure with the regression method wuses altitude and
pressure but temperature to produce the three reference parameters. No need of
temperature measurement for the pressure altitude system can simplify the on-board air
data system.
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Tabel 1. Barometer Setting (Average Method)
Barometer Setting Flight
GPS Altitude References AH=Hg,— H AH=Hy,— H
No.
Avg.(m) | S.D.(m) HRef(m) pRef(hPa) TREf("C) u(m) | o(m) pu(m) a(m)
7 202 1.50 202 982 5.44 0.00 175 -3.29 844
2 404 0.61 404 958 4.18 0.00 147 -4.13 8.36
3 899 0.67 899 902 0.83 0.00 147 -3.33 856
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Fig. 6. Barometer Error(Average Fig. 7. Atmospheric Pressure &
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Tabel 2. Barometer Setting(Regression Method)

Barometer Setting Flight
References AH=Hy,— H AH=Hy,— H
No.
‘ ‘ o U o i o
HHef(m) pRef(hPa) The 0) (m) (m) (m) (m)
) -51.0 1013 3.60 1.41 1.24 -17.6 14.8
7 @ 202 982 1.96 1.41 124 -17.6 14.8
® 309 969 1.26 1.41 124 -17.6 14.8
@ 310 969 1.26 1.41 124 -17.6 14.8
o) -54.8 1013 6.92 -0.09 1.60 -6.87 870
2 @ 398 959 3.97 -0.09 1.60 -6.87 870
©) 660 928 227 -0.09 1.60 -6.87 870
@ 662 928 226 -0.09 1.60 -6.87 870
) -55.0 1013 6.98 -0.34 203 -6.76 8.61
3 @ 202 978 510 -0.34 203 -6.76 8.61
©) 564 939 296 -0.34 203 -6.76 8.61
@ 566 939 2.94 -0.34 203 -6.76 8.61
12.00 3 ‘ ‘ 40
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Fig. 10. Pressure Altitude Error during Fig. 11. Barometer Error
Barometer Setting Period(Reg.) (Regression Method)
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