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High-mobility and LEO satellite channels cause severe Doppler dispersion that

degrades OFDM performance. Affine frequency division multiplexing (AFDM)

mitigates this effect with an efficient chirp-based design. To further lower

receiver complexity, this paper introduces a variational Bayesian (VB)detector

using mean-field factorization and coordinate-ascent updates, eliminating

matrix inversion. The proposed method achieves fast, low-complexity soft

detection with superior BER for next-generation LEO systems.

Abstract CAVI for Receiver Design

Simulation Results and Conclusion

School of Electrical Engineering, Korea University, Seoul, Republic of Korea

Can Zheng and Chung G. Kang

Low-Complexity AFDM Signal Detection for High-Mobility 

and LEO Satellite Communications

Background

Conclusion

Simulation Results

▪ The Proposed  VB Detector: Algorithm

▪ Performance gains become more pronounced as the number of paths increase.

▪ The VB detector consistently outperforms linear detectors

▪ Compared with MPA, the VB detector achieves comparable or improved BER with fewer iterations.

▪ The VB detector converges within a small number of iterations.

▪ VB detector enables low-complexity and robust symbol detection for AFDM in high-mobility 

channels.

System Model: OTFS vs. AFDM

Variational Inference: Overview

Mean interference cancellation:
removes the expected contribution of all 
other symbols (based on their current 
soft estimates) from the received signal

This step computes a symbol-dependent effective 
noise variance by adding the weighted posterior 
variances of other symbols, thereby folding “residual 
interference uncertainty” into the noise model to 
enable stable and accurate variational detection.
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