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Abstract  With the continuous development of communication systems towards higher
frequency and larger bandwidths, the impact of hardware non-idealities, such as signal
distortion caused by power amplifier nonlinearity and phase noise, has become increasingly
significant. In an effort to address this challenge, this paper introduces an artificial
intelligence-guided constellation design scheme based on quadrature amplitude modulation
(QAMD) projection. With the objective of reducing the bit error rate, a neural network model
based on discrete Fourier transform spread orthogonal frequency division multiplexing (DFT-
s-OFDM) is utilized to facilitate constellation learning under multiple constraints, including

non-ideal channels and time-frequency performance loss. Subsequently, the optimized
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constellation is projected onto QAM based on the proposed minimum radial-angular weighted

distance, thus designing an N-nMod_M-QAM constellation that is resistant to hardware non-

ideality and compatible with existing systems. Simulation results show that under phase noise

channel, the proposed constellation modulation scheme outperforms the same-order QAM,

amplitude-phase-shift keying (APSK) and spiral modulation in terms of performance gain and

robustness.
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