¥268 54 2 % TR OR ¥ % W Vol. 26 No. 4
2025 4F 8 f JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY Aug. 2025

—MmEEE AR SHEENNERT TIE

Joo a9t s 1, 2 Iz 53 1, 2 2> 52 1, 2 1,2 ¥ g 1,2
WA R, RTAR, EEAY, O, EmR
(1. 2 ZE T RE R 22O Be - V54, 71005152, BEVE 4 ML 715 8 R A L8 A 48 LT 45 92 6 %, W6 22, 71005 1)

WE mzE#HIEAhEEEEHaR S ZZmIlAhEFERRENXBEEAZ -, BEMZEHT S H
WEaEEHdR A RET —MeRERdaRFEE, NigFE-mERFREELEM, BT oM RNE
TERNHEMEG AR P EEND R . E TR AN G EdEE R ENR P RZME TR, £ Ea b,
RETETHBMXEMBAENNBHEAEL AR RELE AR BN S G H AN, FEERE
W ZHEETUABERAESZ G RN FREZ, BARGNE T E K8 E(TOA) . % % %5 Rk 1+
WEMRKNITEE &%,

XKBERA MEEH EHFMEEBEERHSES  TOAHIH; ZLHRH

DOI  10.3969/j. issn. 2097-1915. 2025. 04. 003

hESES V241.5;TNI1L. 3 MEFRES A NEHS  2097-1915(2025)04-0019-11
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Abstract Whether to synchronize high-precision for their clocks inter aircraft cooperation in aviation
swarm is one of key technologies in imposing restriction on the effective cooperation among aircraft. And a
high-precision clock self synchronization algorithm is proposed. Taking RTT synchronization as the princi-
ple, a synchronization error solution equation containing relative radial motion velocity variables is derived
by analyzing the impact of relative motion of aviation nodes on synchronization accuracy. On this basis, a
pseudo code acquisition algorithm is proposed based on segmented correlation and frequency domain pro-
cessing, and the algorithm has a comparative strong ability in anti-Doppler frequency shift. The simulation
experiments show that this algorithm can effectively eliminate clock synchronization errors caused by rela-
tive motion with the signal time of arrival (TOA) estimation and the Doppler frequency offset estimation
being high in accuracy, and low in computational complexity.
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Fig. 1 Schematic diagram of clock self synchronization prin-
ciple based on RTT
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Fig.2 Schematic diagram of phase detection curve of D-PLL
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Fig. 4 Schematic diagram of joint capture of segmented corre-

lation and frequency domain processing
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Tab.2 Simulation parameter settings
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Tab.3 Simulation parameter settings
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Fig. 6 Comparison of synchronization performance between
PTP-MLS algorithm and the algorithm proposed in

this paper under different relative velocity conditions
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Tab.4 Simulation parameter settings
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Fig. 7 Comparison of synchronization performance between
PTP-MLS algorithm and the algorithm proposed in

this paper under different initial distance conditions
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Tab.5 Simulation parameter settings
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Fig. 8 Comparison of synchronization performance between
PTP-MLS algorithm and the algorithm proposed in
this paper under different response delay conditions
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Tab. 6 Simulation parameter settings
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Tab.7 Comparison and simulation results of frequency offset

estimation performance of different algorithms
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Tab.8 Comparison of TOA estimation performance between

different algorithms and simulation results
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