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FEATURES OF POSITION DETECTION BY DISTANCE MEASUREMENT
EQUIPMENT

Nowadays on board of typical aircraft have been placed many different sources of
coordinate information. It is because coordinates of aircraft are extremely important data
for guidance and navigate airplane true the sky. Other reason for that is that we do not
have enough accurate and available for usage for whole time of flight positioning
system. Global Navigation Satellite System (GNSS) is the most valuable positioning
technics on the board. Nowadays GNSS market has been represented by GPS, GLONAS
and GALILEO satellite consolidation, but all of these positioning systems have different
problems, which will be resulted in accuracy and availability of coordinate information
in the end. That is why it is important to reserve sources of coordinate information.

Sources of coordinate information about position of aircraft by the accuracy value
are the following: Global Navigation Satellite System; Inertial Navigation System;
positioning by information from NAVAIDs data equipment. Flight Management System
(FMS) on board of aircraft collects all NAVAIDs data such as distances for DME
ground radio beacons, headings for VOR and NDB ground equipment. In the common
way FMS is equipped with positioning algorithms by NAVAIDs data that realize
DME/DME, VOR/DME, VOR/VOR, NDB/NDB positioning approaches.

The most valuable by accuracy from NAVAIDs positioning techniques is positioning
by data from distance measurement equipment. In the common way aircraft should to be
equipped with two modules of DME. During the flight, FMS detects available ground
radio beacons by specific algorithms and tune modules of DME to operate with two
different DME ground station. Tuning has been realized by radio-communication
management module that will be guided by FMS. For positioning by DME data algorithms
will choose ground stations which are located in specific geometric location. Two DME
ground stations for positioning procedure have been chosen by operational range of ground
radio beacon that will be maximum in 370.4 km, related angles between headings from
aircraft to two ground DME have to be between 30° and 150°, minimum operational range
of DME ground station that is according 1.85 km.

Modern positioning approaches investigate multi-ground stations support. It does
not use pair of DME ground stations. It tries to use all available ground stations in some
specific airspace region. However, all of these approaches will meet one technical
problem. On board we have just two DME and we cannot sense more than two DME
distances at one moment. Some of approaches to make clear this problem try to predict
aircraft movement to transfer result of measurement to one moment of time with the
help of Kalman filter. In this case it is possible to use all available DME ground stations
but with less accuracy because time error is valuable enough.

Scientific supervisor — Yu.V. Chynchenko, candidate of science, associated professor
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