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[Abstract]

GPS satellite orbits could be estimated precisely using GPS dynamics as well as GPS observations. Most of the perturbations are
available to be generated using satellite position, velocity, well known model equations and coefficients. However, who wants to calculate
solar radiation pressure (SRP) should choose a SRP model and estimate the coefficients of a SRP model. The accuracy of SRP model
depends on the model characteristics. Therefore this paper has estimated coefficients of SRP models using CODE precise orbit product
and compared the accuracy of orbit propagator depending on SRP model. The results show that the extended CODE orbit model (ECOM)
and the reduced ECOM achieved cm level fitting orbit for the CODE 1-day orbit. Also orbit propagation model without SRP model
consideration could get tens of meter orbits compared to CODE orbits.
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Table 1. Coordinate frame and time frame for observation

and dynamics.

=
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coordinate frame time frame
Precise Or.blt Earth Centered Earth Fixed ~ GPS time
(observation)
Orbit peragatlon J2000 terestrial time
(dynamics)
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Table 2. Perturbation model descriptions.

Perturbation Model
TWOBODY

EGM 96 (degree: 12/ order: 12)

Solid Earth tide(IERS2010), pole

Earth gravity

Tidal effect tide(IERS2010), ocean tide(IERS2010,
FES2004)
Third body gravity Sun, moon(DE405)
Solar radiation ECOM(9 coefficients)
pressure (Shadow: cylinder)
General relativistic IERS 2010
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I8 1. PRN1 2/d H =2 4S24(2018/01/15).
Fig. 1. Orbit perturbations for PRN1 GPS satellite
(2018/01/15).
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Fig. 2. Solid Earth tide, ocean tide, pole tide for
PRN 1 (2018/01/15).
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index 1 2 3 4 5 6 7 8 9 10

PRN 11 13 14 16 20 21

Block IIR-A 1IR-B

index 11 12 13 14 15 16 17 18 19 20

PRN 23 5 7 12 15 17 29 31 1 3

Block | IIR-B IIR-M 1IF

index 21 22 23 24 25 26 27 28 29 30

PRN 6 8 9 10 24 25 26 27 30 32

Block 1IF
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Table 5. 3D RMS values for orbit errors for 30
satellites (m).

A B C D E
Block IIR-A 30.68 0.23 0.07 0.03 0.02
Block IIR-B 29.08 0.22 0.06 0.04 0.02
Block IIR-M 30.39 0.35 0.06 0.04 0.02
Block IIF 33.23 0.11 0.08 0.03 0.01
All PRN 31.42 0.21 0.07 0.03 0.02
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Fig. 4. Orbit errors for PRN 1 using ECOM with
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