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Abstract: Carrier phase observations can significantly reduce noise and address substantial clock bias noise that pseudo-range
observations alone cannot resolve. However, carrier phase measurements face challenges with whole-cycle ambiguities and cycle slips.
This paper explores the principles of bidirectional pseudo-range and carrier phase measurements and the methods for calculating clock
bias. It proposes a new approach for sampling and extracting bidirectional carrier phase observations to mitigate the effects of link
asymmetry due to inconsistent sampling times on clock bias measurement results. To address the technical challenges of whole-cycle
ambiguity resolution and cycle slip detection and correction in bidirectional carrier phase time comparison, an improved pseudo-range
method is used to enhance ambiguity estimation accuracy, while a Kalman filter is employed for real-time cycle slip detection. A vehicle-
mounted test platform was developed to validate the dynamic time comparison performance. Compared to pseudo-range bidirectional time
comparison, the carrier phase bidirectional time comparison improves accuracy by 71.3% , with the root-mean-square error of the
measured clock bias reaching the order of hundreds of picoseconds.
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Fig.9 The error in ambiguity estimation using the

multi-epoch averaging method

HIP 9 T4, Z2 D JGsR-F- Bk 1 Dh UL &, (4
LA R0 A JEE 7 A= R 22 ) Dl e D 3 HARZERUIN

TGt (4 h 0 05 B PO A T H R 22 4 P 10 o,
AR GE ORIV AG SR RIS B I, U — > B e i O BE 0L
I o LI 52 81 22 38 8 200 MR 4k Y 22 AR BN B
it P A, R R RO E A TR 22 Bk el ge it
2 7 YA v 1 ] gl B R R RO A R 22
GEitaiRINE 1 R,

40 -

iR E /M

-40

0 500 1 000 1500 2 000 2500

BRI 603 54
K10 ARG OhFR TR SR RO BE Al DR 22
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