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Abstract: To address the performance optimization problem of direct sequence spread spectrum systems in different channel environments,
the influence of different spread spectrum code types and channel parameters on the system error rate is studied. Build a BPSK-DSSS simula-
tion platform based on Python, which includes the entire process of information encoding, spread spectrum modulation, multipath channel
modeling, and coherent demodulation. Using the control variable method, analyze and compare the performance differences of M-sequence,
Walsh code, OVSF code, and Gold code under ideal, fixed attenuation, fixed delay, and multipath channels, with a focus on the influence of
parameters such as code length, attenuation coefficient, delay, and multipath number. The experimental results show that: (DThe code perfor-
mance is closely related to the channel characteristics , among which the Gold code performs the best in multipath environments (critical SNR=
=56 dB) , with a bit error rate reduced by 35.7% compared to the M sequence; @) Increasing the code length can effectively improve perfor-
mance, and under typical signal-to—noise ratios, the bit error rate can be reduced by 50.96% to 58.08%; (3) When the attenuation factor is
less than 0.3 and the delay is greater than 0.02 s, the system performance undergoes a critical reaction, and increasing the number of multipa-
th paths can improve the diversity gain. The system simulation results reveal the coupling effect of spreading pattern and channel parameters on
DSSS performance, providing key optimization basis for pattern selection and parameter configuration in actual systems.
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