% 6 W | R Vol.41 No.6
2013 4E 6 H ACTA ELECTRONICA SINICA Jun. 2013

LT I [ ] o 1000 S ) 5 ¥ L v o
S ][] 25 e 0 32k

BRI A A IO, s, B s ] e
(LRSI Tl 22 B F AR B TR A B, TGRS 450002532, 9522 L BB R 245 B AR BT FE BT , BRPE 95 22 710071)

W OE: EXLGT ] ] AR Y S 3 A ) O B e T i ] B ek S L v o
RIS 8] [F) A AN 7 3 A R RGBS AR 5 AR A o R A Al i e P RS S 1, 25 B AT AR 5 Z RO SR I — e Ak 1
P4 SR AR S RGN D B, LA 2 e 46 0 28 D0y i, 485 35 TR B2 U s 1) 000 o B AR B A T A TL A Tpps £ 5 I R 0 4
W, BETIPE 5 1pps 55 Z A1 1] 2200 4 (14 70 B L TR] I, B 5 A4 8 16 i I 2 s 1 o 00 77 vk B (o, TR IR 22
JER BN 1, 7] LAE— 4 ST S ] SR 25 AR 73207 B 5 BRI AR 22, G S B TR F 50ps
9, A4E BELT 10ps. 1207 BB AR AT AS LR S0E O GEAF TR R IR R SCRE R R U i 3 — 25 R SR AR L A
B I8 e H S g o i [ 25 77 T SR IR S

KW WHEED; SR RSN ZERIE

FESES:  TMI35.15 XHEAFRIZES: A XERS:  0372-2112 (2013) 06-1076-08
BF 4R URL: hitp://www. ejournal . org. cn DOI: 10.3969/].issn.0372-2112.2013.06.006

High-Resolution and Wide-Range Time Synchronization Detection
Method Based on Time Interval Measurement

DU Bao-giang' , LIU Dan', GUO Shu-ting' , WANG Yan-feng', CAO Ling-zhi', ZUO Yan-di',ZHOU Wei'-?
(1. College of Electric and Information Engineering , Zhengzhou University of Light Industry , Zhengzhou , Henan 450002, China ;
2. Institute of Signals and Data Processing , Xidian University , Xi'an , Shaanxi 710071, China )

Abstract:  Aiming at the contradictory between measurement range and resolution in the traditional time synchronization
technology, a high-resolution time synchronization detection method with wide range is proposed on the basis of time interval mea-
surement . Using the accuracy and stability of electromagnetic wave signal transmission in a specific medium, combining the different
frequency phase detection principle without frequency normalization between any signals, and based on the conversion of time and
space relations, a time-frequency measurement technique based on length vernier is used in navigation satellite for the synchroniza-
tion detection of 1pps signal, which improves the resolution of the time difference measurement of 1pps signal . Moreover, the multi-
levels measurement method formed by combining the technique and the traditional time interval measurement method with high pre-
cision has a wide measurement range in time and frequency measurement field. It was found that the method is reasonable and scien-
tific in our experiment. Experimental results show that the measurement resolution with 50ps can be obtained in this method, and its
stability is better than 10ps. The novel method may be ussful for providing the theoretical guidancethe and the key technical support
of time synchronization to the chinese high-tech areas, such as aeronautics and astronautics, navigation and positioning, communica-
tion, metrologica, radar, astronomy and so on.
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