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Introduction. The almanac of global navigation satellite systems is a set of data with the help
of which satellite coordinates can be calculated in a navigation receiver. The most common almanac
data format is the YUMA format. Data in this format are presented for GPS on the site [1], and
QZSS on the site [2]. There is no almanac in YUMA format for the Galileo system. Since the joint
use of several systems has become widespread, it is relevant to use the almanac data in one format.

The goal of the work is to create an almanac of the Galileo system in the YUMA format.

Method for solving the task. Galileo almanac data can be obtained directly from messages
from navigation receivers that have this option. Typically these messages are represented in binary
or ASCII code. Since the message format is known, the almanac data can be converted to YUMA
format. In this way, private data can be obtained to solve the current problem. The Galileo almanac
in YUMA format can be obtained using the database [3], where the almanac is presented in XML
format. Data is provided from 05/03/2019 and is updated every 2-5 days.

We have developed a program that converts the almanac database code into the YUMA
format. The program reads the almanac, resets old and converts new data, reads it from each
satellite and writes it in YUMA format.

Using the above method, the Galileo almanac was obtained. For illustration, Fig.1 shows an

almanac of one Galileo satellite from the database and in YUMA format.

<SVID»>82</SVID>

<almanac> daiin lNpaeka ®opwmar Bua Cnpaeka
<aSqRoot>@.817578125</aSqRoot> #EEE Week 2302 almaGAL for PRN-@2 *#®xdckixk
<ecc>0.00048828125</ecc> ID: 82
<deltai>-0.903417968750000163064006741819587</deltai> Eiitﬁimlt . S 8828 125000E 03
<omegad>@.5419921875</omaga> Time of App{icability(s): 463200.0000
<omegaDot>-1.86264514923167260935514487685e-09</0megabot> | orpital Tncluation(rad): 0. 0566465156
<w>8.231903076171863314902665820227</w> Rate of Right Ascen(r/s): -0.58516723171E-08
<m@>9.6095275878908467570375108152803</me> SQRT(A) (m~1/2): 5440.6057816
<at9>0.000104904174804699995430037895439</af0> Right Ascen at Neekkrad): 0.17027186746E+01
<af1>3.63797880709199971837642219221e-12</af1> Argument of Perigee(rad):  ©0.7285150004

. . Mean Anom(rad): ©.19148873923E+01

<iod>4</iod> Afa(s): ©.10490417480E-03
<tPar463200</tea> Af1(s/s): 0.36379788071E-11
<wna>2</wna> week: 2302

a b
Fig.1. Almanac: a-from the database [3], b-converted to YUMA
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Calculated and experimental data obtained from the transformed almanac are shown in Fig.2 and
Fig.3.
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Fig.3. Characteristics of Galileo satellites: a - orbits, b - “traces” of visible satellites

Conclusion

For the first time, Galileo almanac data was obtained in YUMA format.

This work was carried out while studying the course “Global Navigation Satellite Systems” at
the National Aviation University.
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