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Abstract: Belief-propagation (BP) decoders are responsible for the success of many modern coding schemes. While many classical coding schemes
have been generalized to the quantum setting, the corresponding BP decoders are flawed by design in this setting. Inspired by an exact mapping
between BP and deep neural networks, we train neural BP decoders for quantum low-density parity-check codes, with a loss function tailored for the
quantum setting. Training substantially improves the performance of the original BP decoders. The flexibility and adaptability of the neural BP
decoders make them suitable for low-overhead error correction in near-term quantum devices.
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