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In this research, we aim to advance quantum error correction, which is a key
technology for realizing quantum computers. We focus on the error correction process, which
consists of “ error detection” (observation of quantum state) and “ error correction”
(manipulation to quantum state) based on the detected signal, and obtain various results on the
estimation of quantum state and design and generation methods of quantum error correction codes.
Specifically, we have the following results; 1. physically realistic quantum coding and decoding
methods and their robustness against thermal noise, 2. quantum adaptive control, 3. analysis of
reasonable quantum information for quantum estimation, 4. quantum state smoothing, 5. quantum
annealer performance analysis, 6. noise-driven quantum annealing, 7. analysis of quantum Ising
model, and 8. estimation of quantum Ising model.
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