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Abstract

The precise determination of ground station coordinates based on satellite laser
ranging (SLR) technology is of great significance for establishing and maintain-
ing various reference frames, establishing global ocean tide and solid tide mod-
els, and monitoring global plate motions and seismic activities. Using a small
amount of observation data of the Lageos2 satellite from August 17 to 26, 2023,
collected by the Xinjiang SLR mobile station, station coordinate estimation and
accuracy analysis were performed using two methods: precise orbit determina-
tion and reference orbit checking. The new coordinates were then applied to the
orbit validation of the Haiyang-2D satellite. The results show that the mean
difference between the coordinates obtained by the two coordinate estimation
methods is approximately 3 cm, and the difference in range bias is approxi-
mately 3 cm. After adopting the new coordinates, the standard deviation of the
data residuals decreased from the meter level to approximately 1 cm, and the
mean value decreased from approximately 18 m to approximately 1 cm. SLR
orbit validation of the Haiyang-2D satellite observation data yielded a residual
mean of approximately —0.35 cm and a standard deviation of approximately 2.5
cm.

Full Text

Preamble

Vol. 44, No. 1, March 2026
PROGRESS IN ASTRONOMY

Vol. 44, No. 1 Mar., 2026

doi: 10.3969/j.issn.1000-8349.2026.01.08

chinarxiv.org/items/chinaxiv-202604.00110 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00110
https://chinarxiv.org/items/chinaxiv-202604.00110

ChinaRxiv [$X]

Coordinate Determination and Application for the Xin-
jiang SLR Mobile Station

Li Yixuan'?, Cai Hongliang®*, Qu Weijing!:>, Huang Yong!2°6 Zhu Wei’,
Zou Tong”, Shi Hongbo®, Zhang Rui®, Zhou Xuhua!®, Zhang Ali%, Wu Bin!

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shang-
hai 200030, China; 2. School of Astronomy and Space Science, University of
Chinese Academy of Sciences, Beijing 100049, China; 3. Beijing Institute of
Tracking and Telecommunications Technology, Beijing 100094, China; 4. Key
Laboratory of Smart Earth, Beijing 100094, China; 5. Shanghai Key Laboratory
of Space Navigation and Positioning Techniques, Shanghai 200030, China; 6.
Key Laboratory of Planetary Sciences, Chinese Academy of Sciences, Shanghai
200030, China; 7. Hubei Earthquake Agency, Wuhan 430064, China; 8. China
Earthquake Networks Center, Beijing 100081, China; 9. Xinjiang Astronomical
Observatory, Chinese Academy of Sciences, Xinjiang 830011, China)

mE

The precise determination of ground station coordinates using Satellite Laser
Ranging (SLR) technology is of great significance for establishing and maintain-
ing various reference frames, developing global ocean tide and solid earth tide
models, and monitoring global tectonic plate motion and seismic activity.

In this study, a small amount of observation data from the Lageos-2 satellite,
collected by the Xinjiang mobile SLR station between August 17 and August 26,
2023, was utilized to solve for station coordinates and analyze their precision.
Two distinct methods were employed: precise orbit determination (POD) and
reference orbit validation. The newly derived coordinates were subsequently
applied to the orbit validation of the Haiyang-2D (HY-2D) satellite.

The results indicate that the mean difference between the coordinates obtained
by the two calculation methods is approximately 3 cm, with a corresponding
range bias difference of about 3 cm. After adopting the new coordinates, the
standard deviation of the data residuals improved from the meter level to ap-
proximately 1 cm, while the mean residual decreased from approximately 18
m to about 1 cm. Furthermore, SLR orbit validation performed on the HY-
2D satellite data using these updated coordinates yielded a mean residual of
approximately -0.35 cm and a standard deviation of approximately 2.5 cm.
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Satellite Laser Ranging; Mobile SLR Station; Station Co-
ordinates

CLC Classification Number: P123.46

chinarxiv.org/items/chinaxiv-202604.00110 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00110

Figure 1

Figure 1: Figure 1

1. Introduction

Satellite Laser Ranging (SLR) is currently one of the most accurate space geode-
tic techniques. It provides high-precision measurements of the distance between
a ground station and a satellite by measuring the round-trip time of flight of
short laser pulses. These measurements are fundamental for determining the
Earth’ s gravitational field, monitoring crustal deformation, and maintaining
the International Terrestrial Reference Frame (ITRF).

While fixed SLR stations provide long-term stability and continuous data, mo-
bile SLR stations offer the flexibility required for targeted regional studies and
the densification of geodetic networks. The determination of precise station co-
ordinates for these mobile units is critical for integrating their observations into
global and regional reference frames.

2. Methodology and Data Processing

The precision of SLR station coordinates depends on several factors, including
the quality of the laser ranging data, the accuracy of the orbital models, and
the stability of the local site environment. For mobile SLR stations, additional
considerations such as the stability of the temporary platform and the precision
of the local tie surveys must be addressed.

The observation model for the range p can be expressed as:
1
P = §CAt + Apcor

where c is the speed of light, A¢ is the measured round-trip time, and Ap,,,. rep-
resents various corrections, including atmospheric refraction, relativistic effects,
and center-of-mass offsets.

To solve for the station coordinates (X, Y, Z), we utilize a least-squares estima-
tion process based on the linearized observation equations:
ap dp dp

AX+ —SAY + —-AZ+e€

AP =o% oY 07

where € represents the measurement noise and unmodeled errors.

3. Results and Analysis

Data collected from the mobile SLR station were processed using state-of-the-
art orbital determination software. The analysis focused on the repeatability of
the station coordinates over several observation sessions.
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Figure 2: Figure 1

As shown in

, the short-term repeatability of the horizontal components is typically within
the range

1 5]

Document Classification Code: A

Satellite Laser Ranging (SLR) calculates the distance between a ground observa-
tion station and a satellite equipped with retroreflectors by precisely measuring
the round-trip travel time of laser pulses. Based on its fundamental measure-
ment principles, SLR can achieve a ranging accuracy of up to 1 cm. Furthermore,
SLR technology is unaffected by carrier phase ambiguity, clock offsets, or iono-
spheric delays. Due to these technical characteristics [?, ?, ?], SLR has been
applied across various scientific and engineering fields—including precise satel-
lite orbit determination [?, ?], validation of orbit accuracy, establishment of
terrestrial reference frames, monitoring of geocenter motion, and determination
of the Earth’ s gravity field—demonstrating its unique advantages.

Currently, there are approximately 40 fixed SLR stations globally. Within
China, there are five regular SLR observation stations: Changchun (7237), Bei-
jing (7249), Shanghai (7821), Kunming (7819), and Wuhan (7231). Through
rapid and precise orbit determination of the geodetic satellites Lageos-1 and
Lageos-2, the observation accuracy of these domestic stations has reached within
1 cm, which is comparable to the performance levels of international stations.

Revised Date: 2025-01-02

Funding Project: General Program of the National Natural Science Foundation
of China (12273096)

Li Yixuan, et al.: Calculation and Application of Mobile SLR, Station Coordi-
nates in Xinjiang

With the increasing demand for high-precision fundamental research and en-
gineering applications, the current number of fixed domestic SLR stations is
insufficient. Additional stations are required to address the sparse and uneven
distribution of SLR sites in mainland China. In particular, there is a critical
need to fill the observational gaps in western China, optimize the layout of the
Chinese laser ranging network, and improve the overall observational efficiency
of the national network.

TROS1000 is a new generation of mobile satellite laser ranging system indepen-
dently developed by the Institute of Seismology, China FEarthquake Adminis-
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tration. In August 2019, the TROS1000 system was deployed to the Nanshan
Observatory of the Xinjiang Astronomical Observatory to begin SLR observa-
tions in the western region, achieving a measurement precision of 1 cm. Because
precise eccentric centering measurements were not initially performed for the
station’ s coordinates, and considering the influence of the mobile station’ s
external environment, it is necessary to recalculate the station coordinates to
better utilize the station for high-precision scientific research and satellite nav-
igation. Given that the Lageos-2 satellite is spherical, orbits at an altitude
of approximately 6,000 km, possesses a high area-to-mass ratio, and provides
a large number of Normal Point (NP) data, this study first utilizes a small
amount of Lageos-2 NP data collected by the mobile station between August
17 and August 26, 2023, to solve for the station coordinates and ranging biases.
Subsequently, the reliability of these calculated results is verified by performing
orbit validation on SLR NP data from China’ s HY-2D (Haiyang-2D) satellite.

2.1 WiMELE

The Xinjiang SLR mobile station (Station ID: 7343) conducted observations
across two arcs in August 2023. The first arc spanned from August 17 to August
21, 2023. During this period, a total of 25 SLR stations worldwide observed the
Lageos-2 satellite, yielding 1,058 normal points. Among these, Station 7343
contributed 35 normal points. The second arc took place from August 24 to
August 26, 2023, during which 20 global stations observed the Lageos-2 satellite,
collecting a total of 666 normal points.

Within this second observation period, Station 7343 provided 32 normal points.
The distribution of normal points obtained by the global network of stations
observing the Lageos-2 satellite is as follows:

2.2 BRI E

SLR data processing utilizes the one-way distance from the ground station to
the satellite as the primary observable. The observation equation is expressed
as:

pP= P, + Aptd + Aprf + Apral + AprrLc + Apro

In this equation, p represents the actual observed distance, while p’ denotes
the geometric distance between the station and the satellite. The remaining
terms represent various physical and instrumental corrections: Ap,,; accounts for
the tropospheric delay, Ap,.; is the correction for atmospheric refraction, Ap,.
represents the relativistic effect correction, Ap,, . refers to the center-of-mass
correction for the satellite, and Ap,., accounts for the station’ s receive-system
offset and other instrumental biases.

In this context, p represents the observed range from the satellite to
the ground station, while p’ denotes the theoretical range, defined as
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pl= V(@ —29)% + (s —¥5)? + (2, — 29)*. Here, (x1,5,2) are the coordi-
nates of the Satellite Laser Ranging (SLR) station, and (x4, y,, 29) represents
the satellite position.

The model accounts for several correction terms: Ap,; is the ranging error
caused by tidal variations at the station location; Ap,; is the ranging error
resulting from atmospheric refraction effects; Ap,.; is the ranging bias due to
general relativistic effects within the gravitational field; Ap,,. represents the
offset between the laser reflection point on the satellite surface and its center of
mass; and Ap,, is the ranging bias caused by station coordinate offsets. This
paper employs two distinct methods for coordinate solution and calculation.

The first method is precise orbit determination (POD), which involves process-
ing normal point (NP) data from global Satellite Laser Ranging (SLR) stations
for the Lageos-2 satellite to obtain parameters such as satellite positions and
station coordinates. By applying dynamic statistical methods for precise orbit
determination, Equation (1) is linearized as:

y; = Hzg +¢; (2)

In this expression, ¢ represents the observation epoch, €, denotes the measure-
ment error, and y, is the observation residual vector (n x 1). The vector z,
represents the parameters to be estimated (7 x 1), which include the satellite’ s
state vectors and other relevant physical constants.

Progress in Astronomy
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SLR &

Distribution of the number of normal points observed by globally distributed
stations for the Lageos2 satellite.

The state vector x includes the position, station coordinates, and range bias,
where H, is the coefficient matrix (n x 7):

I R T 7 Y1:i— Y24 21i—%2;
Hi - [ Pi Pi Pi ]

Xo = [T1, Y1, 215 T2, Yo, 22, Apgol”
The least squares solution for Equation (2) is given by:

x = (HTPH) '(HPy)
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In this expression, P represents the weight matrix. This method is suitable
for scenarios characterized by a sufficient number of stations, a high volume
of normal points, and high data quality. By applying this approach to two
observation arcs from mobile station 7343, it is possible to independently solve
for a set of station coordinates and range biases.

The second method is the reference orbit validation method, which involves

fixing the precise orbit of the Lageos2 satellite to solve for station coordinates

and range biases. In this case, the coefficient matrix H; (n x 4) is defined as:
L1 — T2 Y1~ Y2 %1 — 2

b bl

P P P

The state vector x, (4 x 1) represents the station coordinates and the range
bias:

0=1
1 ARO
According to the least squares method shown in Equation (2), the 7343 mobile

station can solve for a set of station coordinates and range biases for each of the
two observation arcs.

Li Yixuan, et al.: Calculation and Application of SLR Mobile Station Coordi-
nates in Xinjiang

By employing the reference orbit validation method and integrating the coeffi-
cient matrices from both arcs, a single set of station coordinates and two distinct
range biases (totaling five parameters) can be resolved. In this case, the coeffi-
cient matrix H ,, .5 is expressed as:

1-21 1 -2 = 141 —-241 +1 —
11— 21
11 — 21

1 -2 141—- 241 +1
1 -2 1+41—-2+1 +1
1 - 2

1 -2

10 10 10 01 01

In this formulation, m represents the number of observation epochs in the first
arc, while n denotes the number of observation epochs in the second arc. The
state vector x, (5 x 1) consists of the station coordinates and the range biases
for the two arcs: X, = [T1, Y1, 21, APro1s APros]t- Unlike traditional precise
orbit determination (POD) methods, the reference orbit check method does
not involve satellite orbit determination or observations from other stations.
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Figure 2

Figure 4: Figure 2

Consequently, it is suitable for calculating station coordinates even when the
number of normal points is limited. The detailed processing strategies used for
data analysis are summarized in .

Data Processing and Estimation Strategy

N-body perturbation; Earth gravity field model; Earth orientation parameters
(EOP); Station coordinate reference frame.

Station-to-satellite distance; JPL DE405; EGM2008 (up to degree and order
120); IERS2010; FES2004 model; IERS2010; IERS2010; SLRF2014; Marini
model.

Solar radiation pressure model parameters; Periodic RT'N empirical forces.

One set of parameters estimated per orbit determination arc; One set of posi-
tions and velocities solved per orbit determination arc; One set estimated per
arc; One set of range biases estimated per arc; One set of station coordinates
estimated per arc.

Progress in Astronomy

3.1 FEENZ

Using the Lageos2 normal points from global stations during the first arc, the
initial coordinates for station 7343 were set to the values provided by the mobile
station without precision centering measurements. The initial orbit utilized the
precision orbit products from ILRS, with an orbit determination arc length of 5
days. ILRSA and ILRSB represent the integrated orbit products generated by
the two ILRS combination centers (CCs), AST and JCET, respectively. For the
Lageos1/2 satellites, the RM S of the difference between the ILRSA and ILRSB
integrated orbit products is approximately 1 cm. The time series of the station
normal point residuals calculated using the initial coordinates is shown in

. The mean and standard deviation of the residuals calculated from the initial
coordinates were —17.97 m and 5.23 m, respectively, whereas the mean and
standard deviation of the residuals calculated using the updated coordinates
were 1.3 cm and 2.4 cm.

As illustrated in

, the residuals calculated using the initial coordinates are relatively large, with a

chinarxiv.org/items/chinaxiv-202604.00110 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00110

ChinaRxiv [$X]

mean of approximately —18.0 m and a standard deviation of approximately 5.0
m. The calculated station coordinate corrections and range biases are presented
in . After applying the new coordinates and range biases, the mean residual de-
creased to 1.3 cm and the standard deviation decreased to 2.4 cm. A comparison
between the estimated satellite orbit and the precision orbit provided by ILRSA
was conducted. The time series of the orbit differences in the RT'N directions
is shown in [FIGURE:3], indicating a radial RM S difference of approximately
1.0 cm and a three-dimensional RM S of approximately 5.0 cm.

Residual sequences corrected using initial coordinates (a) and updated station
coordinates (b)

Coordinate corrections and range biases calculated for the two arcs (Coordinate
corrections in meters)

—4.208 —4.216
—4.823 —4.772
Range Bias/m —19.239 —18.977

LI Yixuan, et al.: Calculation and Application of Mobile SLR Station Coordi-
nates in Xinjiang

Residuals of Range Measurements/cm
Time series of orbit differences between Lageos2 and ILRSA precision orbits

Using the Lageos2 normal points from global observation stations during the
second arc, the initial coordinates for station 7343 were set identical to those
in the first arc. The initial orbit similarly utilized the ILRSA precision orbit,
with an orbit determination arc length of 3 days. The time series of station nor-
mal point residuals calculated using the initial coordinates is shown in Figure
4 [FIGURE:4]. The mean and standard deviation of the residuals calculated
from the initial coordinates were —16.94 m and 2.28 m, respectively. In con-
trast, the mean and standard deviation of the residuals calculated using the
new coordinates were 0.6 cm and 1.0 cm, respectively. As illustrated in Figure
4, the residuals calculated with the initial coordinates are significantly larger,
with a mean residual of approximately —17.0 m and a standard deviation of ap-
proximately 2.0 m. After applying the new coordinates and range bias, both the
mean residual and standard deviation were reduced to within 1.0 cm. A compar-
ison between the determined satellite orbit and the precision orbit provided by
ILRSA yielded the orbit difference time series in the RT'N directions, as shown
in Figure 5 [FIGURE:5]. The RMS of the radial difference is better than 1.0
cm, while the RM S of the three-dimensional difference is approximately 5.0 cm.
The results from both arcs indicate that, compared to the residuals obtained
using initial coordinates, the precision of the solution residuals is significantly
improved after adopting the new coordinates and range bias.

As shown in Table 2, the coordinate corrections for both sets of stations are at
the meter level, and the range bias is approximately 20.0 m. This is primarily
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due to the use of initial station coordinates without performing precision ec-
centric surveys. The difference in coordinate corrections between the two arcs
is less than 5 cm, and the difference in the calculated range bias between the
two arcs is approximately 26 cm. These discrepancies arise because the number
of normal points in the two arcs is relatively small; with a sufficient number
of normal points, the solution accuracy would increase, and these differences
would decrease.

3.2 SENERKE

Station coordinates were solved using the reference orbit check method, utilizing
a small number of Lageos-2 normal points from the first arc, the second arc,
and a combined two-arc solution. The resulting coordinate corrections and
range biases are presented in . Based on the results in Section 3.1, for the first
arc, the difference in coordinate corrections between the reference orbit check
method and the precise orbit determination method is less than 3 c¢cm, with a
range bias difference of less than 1 cm. For the second arc, the difference in
coordinate corrections between the two methods is less than 3 cm, while the
range bias difference is approximately 3 cm. These results demonstrate that the
two methods achieve comparable levels of accuracy.

Using the reference orbit check method, the difference between the coordinate
corrections derived from the first arc and those from the combined two-arc solu-
tion is less than 2 cm, with a range bias difference of less than 2 cm. Similarly,
the difference between the coordinate corrections derived from the second arc
and the combined solution---

Progress in Astronomy

Residual sequences corrected using initial coordinates (a) and updated station
coordinates (b).

Reference orbit residual/cm
/em

Analysis of the time series of differences between the computed satellite orbits
and ILRSA precise orbits

Li Yixuan, et al.: Station Coordinate Determination and Application for the
Xinjiang SLR Mobile Station —Synthesis of Two Arc Segments

Coordinate corrections and range biases calculated using the orbit validation
method (Coordinate corrections / cm)

—4.234 —4.211 —4.234
—4.830 —4.760 —4.815
Ranging Bias/cm: First Arc Segment, Second Arc Segment

Residual/cm: Mean, Standard Deviation
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—19.240 —19.221
—18.943 —19.021

The ranging bias variation is less than 7 cm. This discrepancy is primarily
due to the fact that the first arc segment utilized 5 days of observation data,
whereas the second arc segment utilized only 3 days. This smaller data volume
introduced errors into the solution results; however, it is expected that these
differences will diminish as the volume of data increases.

The mean residuals and standard deviations for the new coordinates and rang-
ing biases were calculated separately using the first arc segment, the second
arc segment, and a combination of both segments (as shown in ). The corre-
sponding residual time series are presented in [FIGURE:6]. As indicated in and
[FIGURE:6], the standard deviation of the residuals is better than 1 cm, which
is comparable to the precision achieved by precise orbit determination (POD)
methods.

Residual time series for the first arc segment (a)), the second arc segment (b)),
and the combined two-arc solution (c)).

4 BitHIRESF-_S D 2PEDHHA

On May 19, 2021, the National Satellite Ocean Application Service launched
the fourth Haiyang-2D (HY-2D) satellite. As a key component of China’ s
marine dynamic environment monitoring constellation, the satellite is equipped
with dual-frequency GNSS receivers and SLR corner reflectors. Currently, the
precise orbit determination (POD) for the HY-2D satellite achieves a radial
accuracy of approximately 0.8 cm and a three-dimensional accuracy of about 3
cm. Utilizing high-precision Satellite Laser Ranging (SLR) data--

Progress in Astronomy

--to perform external validation of satellite orbit determination results is an
essential method for evaluating orbital accuracy. The SLR orbital validation
residual is defined as the difference between the station-to-satellite distance
directly measured by SLR and the distance calculated from the satellite’s precise
orbit determination solution.

The mobile station conducted effective observations of the HY-2D satellite on
August 19, 21, 25, and September 9, 2023 (corresponding to Day of Year 231,
233, 235, and 252, respectively). SLR orbital validation was performed for the
HY-2D satellite using three sets of coordinates: the initial station coordinates,
coordinates solved via the POD method, and coordinates solved via the reference
orbit verification method. The resulting residual means and standard deviations
are presented in , and the residual time series are shown in [FIGURE:7]. As
indicated in and [FIGURE:7], the residual accuracy using initial coordinates is
poor, with a mean of approximately 16 m and a standard deviation of about 3 m.
In contrast, the new station coordinates derived from both the POD method

chinarxiv.org/items/chinaxiv-202604.00110 Machine Translation


https://chinarxiv.org/items/chinaxiv-202604.00110

ChinaRxiv [$X]

and the reference orbit verification method yielded comparable SLR orbital
validation accuracy, with a mean residual of approximately —0.35 cm and a
standard deviation of about 2.5 cm. This represents a significant improvement
in accuracy compared to the results using initial coordinates. Tao Enzhe et
al. utilized international SLR core stations to perform orbital validation on
HY-2D SLR observation data and obtained a residual RMS of 1.5 cm. The
slight discrepancy with the results of this study is due to the limited number
of normal points available from the mobile station during this session, which
affects the precision of the coordinate solution and subsequently impacts the
laser validation accuracy for the HY-2D satellite.

shows that the initial coordinate solution yielded a mean residual of 16.28 m
and a standard deviation of 3.19 m. The results above demonstrate that the
two methods employed in this study for solving station coordinates—the POD
method (—0.35 cm mean, 2.15 cm SD) and the reference orbit verification
method (—0.38 cm mean, 2.73 cm SD)—significantly improved the accuracy
of the HY-2D laser orbital validation. This confirms that the station coordinate
solution methods proposed in this paper are feasible and the results are reliable.

-SLR validation residuals for HY-2D calculated using the new coordinate POD
method (b) and the reference orbit verification method (c).

S5 &

Li Yixuan, et al.: Coordinate Determination and Application for the Xinjiang
SLR Mobile Station

In this study, we utilize a limited number of normal points (NPs) from the
Lageos-2 satellite collected by the Xinjiang Satellite Laser Ranging (SLR) mobile
station to solve for station coordinates and range biases. Two distinct methods
are employed: precise orbit determination (POD) and reference orbit validation.
Furthermore, the derived coordinates are applied to validate the orbit of China’s
HY-2D satellite using SLR normal points. The results are summarized as follows:
(1) Within the same temporal arc, the coordinate precision achieved by both
methods is comparable. (2) The difference between the coordinate corrections
obtained by the two methods is approximately 3 cm, and the difference in range
bias is also approximately 3 cm. After adjustment, the standard deviation of
the data residuals was reduced from the meter level to approximately 1 cm, and
the mean residual decreased from approximately 18 m to approximately 1 cm.
(3) The variation in station coordinates calculated across different arcs is 5 cm,
while the variation in range bias is approximately 26 cm. These discrepancies
are attributed to errors resulting from the limited volume of available data.

(4) The station coordinates and range biases obtained from both methods were
used to perform SLR orbit validation for the HY-2D satellite. The result-
ing residual precisions were comparable, with a mean of approximately
—0.35 cm and a standard deviation of approximately 2.5 cm. These re-
sults demonstrate the reliability of the station coordinates determined by
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the two methods proposed in this paper.

The station coordinate determination methods presented in this paper provide
technical support for the positioning of newly established stations. When a
sufficient number of normal points are available, both methods yield equivalent
precision. However, in cases where the number of normal points is relatively
small-making a global network solution unfeasible—the reference orbit valida-
tion method is recommended as the preferred approach.
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Abstract

Using Satellite Laser Ranging (SLR) technology, the precise determination of
ground station coordinates is of great significance for establishing and main-
taining various reference frames, developing global ocean tide and solid Earth
tide models, and monitoring global plate motion and seismic activity. Using
a small set of observation data from the Xinjiang mobile SLR station for the
Lageos2 satellite, collected from August 17 to 26, 2023, we determine and an-
alyze the accuracy of the station coordinates using two methods: precise orbit
determination and reference orbit verification.

The newly derived coordinates are then applied to the orbit validation of the
HY-2D satellite. The results show that the mean coordinate difference obtained
by the two solution methods is about 3 cm, and the range-bias difference is
about 3 cm. After adopting the new coordinates, the standard deviation of the
data residuals is reduced from the meter level to about 1 ¢m, and the mean
value is reduced from about 18 m to about 1 cm. For the SLR orbit verification
of the HY-2D satellite observations, the mean residual is approximately —0.35
cm, and the standard deviation is about 2.5 cm.
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