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Abstract

In this paper, we construct a navigation geography database using R-tree, and develop a software for
avionics systems such as VOR, ILS, DME, and NDB. First, we design the navigation geography
database using R-tree, and construct a database for navigation aids facilities of every airport. In order
to implement avionics software, we develop some calculating algorithms for distance, bearing, and de-
viation angle between an aircraft and a VOR station for VOR, and deviation angle from a LLZ, glide
slope from a GP, and range of markers for ILS., The navigation geography database system is
composed of map data manager which can construct and update the database, real-time searcher which
provides information about the avionics system, geography database, and user interface.
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Table 1. Database for the TACAN of Kangnung airport.
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Fig. 2. An example of R-tree,
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double

calc —deviation(cur —psn, llz_—psn,
runway —dir)

POSITION cur —psn, llz—_psn;

int runway —dir; )

{
double distance, bearing, deviation;

/* Calculate distance between current
position and localizer */

distance = calc —distance
(cur.psn, STN.psn);

/* Check the localizer range */
if (distance < = 18.0) {

/* Calculate the bearing between CUR
PSN and LLZ STN ¥/

bearing = calc —bearing (cur —psn,
lz—psn);

deviation = bearing —runway —dir;

deviation = (deviation > 2.5) ?
2.5 : deviation;

deviation = (deviation < —2.5) ?
—2.5 : deviation:

return (deviation):

}
3
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Fig. 6. An algorithm for the deviation angle cal-
culation,
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double

calc —glide - slope(cur —psn, gp—psn, cur —alt)
POSITION cur —psn, gp—psn;

float cur —alt;

double distance, slope, glide —slope:

double atan( ):

/* Calculate distance between current
position and GP */

distance = calc —distance{cur —psn,
gp—psn);

/* Check the GP range */

if (distance <= 10.0) {

/* Calculate slope */
slope =rad2deg(atan(feet2nm
(cur —alt) /distance)):

/* Calculate glide slope */
glide __slope = slope—3.0;

glide —slope = (glide —slope > 0.7) 207:

glide _slope:
glide _slope = (glide —slope < —0.7) ?
—0.7 : glide —slope:;

return (glide —slope);
}
}
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Fig. 8. An algorithm for the glide slope calcu-
lation,
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