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A Frequency — hopping Self-synchronization Scheme
Based on Partial Sequence Matching

DU Chuan-bao, QUAN Hou-de , ZHAO Huan , CUI Pei-zhang
(Department of Optics and Electronic Engineering, Ordnance Engineering College , Shijiazhuang 050003, China)

Abstract: For improving the performance of synchronization message concealment and anti-reconnaissance in a
communication system, a new self — synchronization scheme called partial sequence matching is proposed which
works in FH(Frequency — hopping) status. In this scheme the parallel receiver gets the featured sequence L
transmitted with few branches, and the L is matched with local hopping sequence, then the receiver and trans-
mitter's phase difference can be calculated for adjusting this difference to make system synchronous. Through
theoretical analysis, the condition for the uniqueness of the sequence L is determined, the function expression
between system complexity and acquisition time is obtained, and finally the optimal number of this system
branches is got. The results show that, this scheme makes system hold synchronization and late entry synchro-
nization without any synchronization lead code and service frequency, and it owns a shorter acquisition time than
sliding correlation scheme, and a more simple structure than matched filter scheme. This scheme combines tra-
ditional scheme advantages, and conceals better during synchronization process, so the system can not be easily
found and interfered by enemy.

Key words: communication countermeasurement; FH synchronization; initial synchronization; parallel receiver;

sequence matching; acquisition time expectation
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Fig.1 Principle of partial sequence matching

self-synchronization method
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Fig.3 Flowchart of synchronization acquisition
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Fig.4 Block diagram of synchronization hold scheme
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Fig.5 Flowchart of synchronization hold process
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TABEL 2 Theoretical calculation and simulation

results of branches and acquisition time

5% Ny t/s Tro/s P/ %
39 0.60 0.325 95.00
24 1.00 0.530 95.00
21 1.25 0.640 95.00
FISTTHA 16 1.50 0.810 95.00
12 2.00 1.065 95.00
10 2.50 1.278 95.00
8 3.00 1.650 95.00
39 0.60 0.340 95.10
24 1.00 0.540 95.55
21 1.25 0.650 95.23
i B3 UE 16 1.50 0.810 95.30
12 2.00 1.070 95.33
10 2.50 1.280 96.53
8 3.00 1.610 95.36
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