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Development of a simulation for multi-GNSS satellite’s position
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Abstract: The GPS’s simulation which evaluates of visibility has been developed in the existent studies. However, the simulation for

multi-GNSS has not been developed. The purpose of this study is to develop a simulation which can calculate satellite position,

elevation, and direction angle by inputting date, time, and observation position as each satellite orbit. As a result, the simulation was
successfully developed to calculate satellite position about all of GPS and some of COMPASS.

1. [ICWIC

RN TIZKE D GPS(Global Positioning System)
OFFREW R TH Y, LR RSB OIEH,
ISR SND IS . FREEZFIH Lo RI6Ly
AT A%, GPS LISMZ b &FETHIENMTHOILTEY,
RBRE RO LIFCEAZEE LY Ial—T 3
YIMTON TS, BAETIE, ERTERE 1 [ 2
HLOWE ] MR 229 A 11 HIZH b BiFbh, 20
BNEFN AT ZAe T, WD T E# Y JIAZ 5, HIAL
MG S OFMAETRCHE I T L —J5, St
IZ1E GPS 12hn%, w7 d GLONASS, HED
COMPASS, FXJI#E A o Galileo 23~ /LF GNSS & LT
IR IS E 9 E LTV,
ZOLORBEEEO R, LEFS, @RS PSR
O AR O 21T > 7243, GPS <° QZSS &2\
TOETH Y, ~/LF GNSS IZITRE L TUu.
AHFFETIL, ~ /LT GNSS 1Zxf)is L 7= FE o Al
RS Y 7 bU =T BT 5 & & HIICHFE
ZED TS, AT, BERZICBIT LT
GNSS HEDAMEFNEEZITI VI ab— a VOBE
IZDOWNWTIhR 5,

2. WEAYyE—Y
BEAMEFHE (XY,2) (2, fiEA vE—YofiC
b HHETE R (BOEEE) Z2HhLIicLTTY. ZoHeE
JEIX7r 77 —EERZ LN DO TH- T, i EOH
THER Sy CIT AV BEIBB T — X 1235 < THRIETH
L. iEA v E—VIE T 2 A Y R ET A~ T v T
EWVIHHLETFEERN S H. RIUFTILE BIZBEOEKRT
HDHN, BIFIL TEmR] EWIHIERRS L. =7 =
AU AT EOE IR Ko THRBEICHE T SN D EE
DEWETH T, TA~F v 7 IETH D05
EHlicblzo TEDb L RN,

T~ F v 71X, GPS I KER FEEHER HP 255,
QZSS X JAXA D HP 726, GNSS|Z==>+ Y v 7
VAL HP 22D AT A[RETH H. GPS, QZSS DT L~
F v 71X YUMA 7 3 —~ v MEXTHY, =a -+
Vo TNAEDT N~ F v 7 EIFERN RS, L,
W7 &b Table 1 @K 5 ZR#EEFRIC X o THRERLE

FENARETHD.
Table 1. Orbit element
parameter sign content

Radius of orbit length| a |This shows size of orbit

This shows the amount of the orbit deviation

from circular

Orbital Inclination i |The angle to which the SV orbit meets the equator
Geographic longitude of the ascending node ofthe
orbit plane at the weekly epoch

Eccentricity e

Right Ascen at Week| Q

An angular measurement along the orbital path
Argument of Perigee| ® |measured from the ascending node to the point of
perigee, measured in the direction of the SV's motion

Angle (arc) traveled past the longitude of

Mean Anom \Y .
ascending node

Gravity Constant | GM
Eccentricity of earth | eec
Radius of equator | ea

3.986005E+14
0.00669438
6378137
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Figure 1. Start screen of program
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Table 2. Comparison of the GPS

<atellite number progrum Plannning

elevation[°] | direction angle[°] | elevation[°] |direction angle[°]
G14 58.57 163.92 60.00 162.00
G16 12.70 239.10 12.00 238.00
G25 41.11 43.65 43.00 43.00
G29 49.16 89.16 49.00 92.00
G30 37.67 255.03 38.00 254.00
G31 57.80 331.98 56.00 329.00
G32 20.56 286.02 21.00 289.00

Table 3. Comparison of the COMPASS

satellite number prognm Plannning

elevation[°] | direction angle[°] | elevation[°] |direction angle[°]
C01 50.36 177.33 51.00 177.00
C03 20.48 248.08 21.00 248.00
C04 42.97 145.79 43.00 145.00
Co7 7212 346.24 72.00 347.00
C08 38.16 198.15 38.00 197.00
C10 45.06 314.81 45.00 315.00
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