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Basic requirement

1. The performance of UTC(k) should be very accurate and stable vs UTC.

The accuracy of UTC(k) determined whether the results of UTC(k)-GNSST are
accurate.

The stability of UTC(k) affect the prediction performance of GNSS to GNSS time
offsets.
2. The receiver used in the single station GNSS to GNSS time offset must be

calibrated absolutely.

The above requirements have been explained in ICG 14.
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The tlme offset of UTC-UTC(k)
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As a direct reference to GNSST,
the performance of UTC(k) can
already meet the requirements of

GGTO monitoring.
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Time6OOffsets between UTC(NTSC) and GNSST (2021-1-1 ~ 2021-7-31)
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» GGTO of GPST — GLNT monitored by NTSC & BIPM
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» GGTO of GPST — GLNT monitored by NTSC & IGS
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Neural Koopman Algorithm

h(t) = £ (x(t))
h(t+1) = Kh(t)

x(t+1) = f (h(t+1))

h(t) =

Kh(t —1)
K®™ *h(0)
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The core idea of Koopman theory is to lift trained
data to a higher dimension where the data is linear.
Then, the data will be predicted in higher space with

linear factor K. Koopman operator is commonly

noted as K and h(t) is referred to coordinate of data
in higher dimension. K evole h(t) into future to get
the future predicted data in higher dimension. At
last, predicted data in higher space is dropped to the
original space. Neural networks are used to confirm
parameters.
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GLNT-BDT Predicted results
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GLNT-BDT Predicted Results
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Time interoperability using existing satellite broadcast parameters
» The performance of UTC(K) referenced by GNSST is already within 5ns to UTC, which can

meet the needs of high-precision single-station GGTO monitoring and predicting.

» Taking UTC(K) the intermediate reference, GNSST-UTC can be monitored , and the GGTO
can be calculated accurately.

» In order to obtain accurate monitoring results, GNSS multimode multi-system receivers in
single-station method time offsets monitoring must be strictly calibrated.

» The best solution to the GNSS time interoperability issues is from the system level. Therefore,

it is recommended that each GNSS provider consider how to broadcast the GGTOs parameters

in the future.
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NEXT WORKS

» Continue to carry out the research of GNSS time offset monitoring and
prediction technology to improve the precision of GGTO.

» Research how to improve the accuracy of GGTO broadcast parameters.

» Carry out the receiver calibration technology.
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