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Abstract

To address the high complexity and large hardware resource consumption of synchronization ac-
quisition algorithms in composite dimensional communication systems, this study conducts an in-
depth analysis of synchronization acquisition methods. A dual-threshold sequence sorting algo-
rithm based on superimposed correlation is proposed. The core mechanism of this algorithm uti-
lizes the excellent cross-correlation properties of PN codes. It employs multi-sequence pseudo-code
superimposed correlation processing to achieve code synchronization. Subsequently, partial chip
correlation processing is used to identify the PN code channels employed at the transmitting end
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within the superimposed sequences. Simulation results show that the dual-threshold sequence
sorting algorithm with superimposed correlation enables the recovery of both the first and second
data streams. Moreover, it outperforms traditional algorithms in terms of resource consumption
and power efficiency.
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Figure 1. CD-DSSS system synchronous capture structural model
[ 1. CD-DSSS REtEl R GEH9iEE
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3. EF SC-DSS EEH BT
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Figure 2. Diagram of the synchronous capture structure based on superimposed correlation dual-threshold sequence selection
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Figure 3. SC-DSS algorithm FPGA simulation result diagram
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Figure 4. Local magnified view of FPGA simulation results of the SC-DSS algorithm
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Figure 5. Resource consumption chart before and after improvement
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Figure 6. Power consumption comparison before and after improvement
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