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This file includes:
Figure S1. A basic schematic of smoothing sequence and post-processing modes.

Figure S2. Attitude uncertainties in tightly- and loosely-coupled network-based PPK with
smoothing algorithm for 180 seconds GNSS signal outage.

Figure S3. Position uncertainties in tightly- and loosely-coupled network-based PPK with forward
KF for 180 seconds GNSS signal outage.

Figure S4. Attitude uncertainties in tightly- and loosely-coupled network-based PPK with forward
KF for 180 seconds GNSS signal outage.

Figure S5. East uncertainties in single-based PPK with forward KF, network-based PPK with
forward KF, single-based PPK with smooth processing, and network-based PPK smooth
processing modes.

Figure S6. Height uncertainties in single-based PPK with forward KF, network-based PPK with
forward KF, single-based PPK with smooth processing, and network-based PPK smooth
processing modes.

Figure S7. Roll uncertainties in single-based PPK with forward KF, network-based PPK with
forward KF, single-based PPK with smooth processing, and network-based PPK smooth
processing modes.

Figure S8. Pitch uncertainties in single-based PPK with forward KF, network-based PPK with
forward KF, single-based PPK with smooth processing, and network-based PPK smooth
processing modes.

Figure S9. Heading uncertainties in single-based PPK with forward KF, network-based PPK with
forward KF, single-based PPK with smooth processing, and network-based PPK smooth
processing modes.



Figure S10. 2D position (north and east) uncertainties using network-based PPK with forward KF
processing and assuming different GNSS outage durations.

Figure S11. Height uncertainties using network-based PPK with forward KF processing and
assuming different GNSS outage durations.

Figure S12. Uncertainties of the roll using network-based PPK with forward KF processing and
assuming different GNSS signal outages.

Figure S13. Uncertainties of the pitch using network-based PPK with forward KF processing and
assuming different GNSS signal outages.

Figure S14. Uncertainties of heading using network-based PPK with forward KF processing and
assuming different GNSS outage durations.

Table. S1. Statistical information of EOPs uncertainties in single-based PPK with forward KF (SF),
network-based PPK with forward KF (NF), single-based PPK with smooth processing (SS),
and network-base with smooth processing (NS).
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Figure S1. A basic schematic of smoothing sequence (up) and post-processing modes (down).
Note: EOPs in the upper flowchart are the results of the forward Kalman filter, which will be smoothed
with the smoother algorithm in the next step.
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Figure S2. Attitude uncertainties in tightly- and loosely-coupled network-based PPK with smoothing algorithm
for 180 seconds GNSS signal outage.
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Figure S3. Position uncertainties in tightly- and loosely-coupled network-based PPK with forward KF for 180
seconds GNSS signal outage.
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Figure S4. Attitude uncertainties in tightly- and loosely-coupled network-based PPK with forward KF for 180

seconds GNSS signal outage.
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Figure S5. East uncertainties in single-based PPK with forward KF, network-based PPK with forward KF,

single-based PPK with smooth processing, and network-based PPK smooth processing modes.
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Figure S6. Height uncertainties in single-based PPK with forward KF, network-based PPK with forward KEF,
single-based PPK with smooth processing, and network-based PPK smooth processing modes.
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Figure S7. Roll uncertainties in single-based PPK with forward KF, network-based PPK with forward KEF,
single-based PPK with smooth processing, and network-based PPK smooth processing modes.
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Figure S8. Pitch uncertainties in single-based PPK with forward KF, network-based PPK with forward KEF,
single-based PPK with smooth processing, and network-based PPK smooth processing modes.
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Figure S9. Heading uncertainties in single-based PPK with forward KF, network-based PPK with forward KEF,
single-based PPK with smooth processing, and network-based PPK smooth processing modes.
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Figure S10. 2D position (north and east) uncertainties using network-based PPK with forward KF processing
and assuming different GNSS outage durations.

Note: for better illustration:

- The inset figure shows the focused zoom of the main plot during the GNSS signal outage.

- We set — 0.05 meter shift for 180 seconds GLONASS outage and without GNSS outage plots for both inset
and whole mission plots.
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Figure S11. Height uncertainties using network-based PPK with forward KF processing and assuming
different GNSS outage durations.

Note: for better illustration:

- The inset figure shows the focused zoom of the main plot during the GNSS signal outage.

- We set — 0.2 meter shift for 180 seconds GLONASS outage and without GNSS outage plots for both inset and
whole mission plots.
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Figure S12. Uncertainties of the roll using network-based PPK with forward KF processing and assuming
different GNSS signal outages.

Note: for better illustration:

- The inset figure shows the focused zoom of the main plot during the GNSS signal outage.

- We set — 0.01 arc minute shift for 180 seconds GLONASS outage and without GNSS outage plots for both
inset and whole mission plots.
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Figure S13. Uncertainties of the pitch using network-based PPK with forward KF processing and assuming
different GNSS signal outages.
Note: for better illustration:
- The inset figure shows the focused zoom of the main plot during the GNSS signal outage.
- We set — 0.01 arc minute shift for 180 seconds GLONASS outage and without GNSS outage plots for both inset
and whole mission plots.
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Figure S14. Uncertainties of heading using network-based PPK with forward KF processing and assuming
different GNSS outage durations.

Note: for better illustration:

- The inset figure shows the focused zoom of the main plot during the GNSS signal outage.

- We set — 0.03 arc minute shift for 180 seconds GLONASS outage and without GNSS outage plots for both inset
and whole mission plot



Table S1. Statistical information of EOPs uncertainties in single-based
PPK with forward KF (SF), network-based PPK with forward KF (NF),
single-based PPK with smooth processing (SS), and network-base with
smooth processing (NS).

EOPs Processing Units Max Mean Min STD
Modes
SF 63 52 32 5.2
= NF £ 60 51 29 52
Z sS & 45 43 27 3
NS 44 42 24 3.2
SF 59 39 28 9.1
3 NF £ 57 38 26 8.7
s SS & 45 27 25 39
NS 43 26 24 3.7
- SF 78 48 38 10
b NF £ 75 46 37 9.9
2 SS & 32 27 25 1.3
NS 30 26 24 1.3
SF - 3.6 0.65 027 0.78
= NF EE 3.6 0.65 027  0.79
2 SS 2 0.41 0.25 0.2  0.048
NS 0.41 0.25 0.2  0.048
SF - 3 0.64 027 074
5 NF g 3 0.63 027 0.74
£ SS 2 0.42 0.25 0.2  0.049
NS 0.42 0.25 0.2  0.049
o0 SF - 11 1.7 062 1.6
£ NF 2 11 1.7 061 16
g Ss e 1.5 0.66 041 024
T [

NS 1.5 0.66 0.4 0.24




