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Analysis of Communication Coverage Prior to Flight Testing
Using a DEM-Based Simulation Methodology

Q of

2 ROl s SATURN 09 541 4w A% 4800 thgslel FELEY FAAYEE $48 747 54 39
PA YES Aokt MaAAE 0 AN B ERER G AGS A4S A FAALE 80/ HE Wircless
InSite A1 B Mol A &3z, AUAZ Fol £2F QI PAL HAE Do) Mo Ea, w8 FHEL 1,50,
3,000, 4500 f LEAA HAA7)E A 08 Fo) 24 A FES} A5 A G )RS FAsh o 5o
A TE Aol weh 9 Felo) AR FANALH, 4500 f ol E HAR W AR BE Tl £27)
o FA &9 Tl WA %S FASNAL o2 Fal MANG oA BANA BA Ak T4 A 483}
T, TEW B9 BHS Ea B NAAGS g6 Adest A48E 5 U2 Aoz B

Abstract

In this study, we propose a methodology for communication coverage analysis using a digital elevation model (DEM) to support
the upgrade requirements of SATURN digital radio. During the preflight testing phase, a target platform with a test area is selected.
The DEM data are then applied to Wireless InSite simulations using antenna radiation patterns derived by reverse engineering. Scenarios
in which the platform flows at altitudes of 1500, 3000, and 4500 ft are used to evaluate the received power distributions and line-of-sight
availability. These results demonstrate that shadow zones progressively decrease as altitude increases and that no communication shadow
zones occur along the selected flight path at altitudes above 4500 ft. This enables the identification of vulnerable communication areas
prior to flight testing and the optimization of flight test scenarios through altitude-based airspace analysis.
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