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Abstract: Aiming at the intensive design requirements of communication/positioning in unmanned swarm
cooperative operations, this paper proposes a communication and positioning integrated waveform that or-
ganically combines single carrier frequency domain equalization(SCFDE) and direct sequence spread spec-
trum (DSSS) technology. It makes use of the advantages of frequency domain equalization in SCFDE,
which is easy to overcome frequency selective fading and easy to combine with DSSS, so that the system
has good communication abilities to adapt to complex scenarios. On the other hand, using the excellent
autocorrelation and cross-correlation characteristics of constant amplitude zero auto correlation pilot se-
quence, the arrival time of integer symbol period can be estimated by calculating the cyclic shift correlation
between pilot sequence and local pilot sequence and detecting its peak. At the same time, combined with
the pilot sequence for channel estimation, a differential delay correlation model is constructed to effectively
solve the problem of arrival time of decimal symbol period, and to achieve high-precision arrival time esti-
mation.
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Fig. 1 DSSS communication positioning integrated waveform framework based on SCFDE
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Fig. 2 Precision arrival time estimation framework
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Fig. 3 Arrival time estimation of integer symbol period based on local cross correlation
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Fig. 4 Arrival time estimation of decimal symbol

period based on differential delay correlation
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