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中文摘要:

      脉冲优化设计是进行磁共振波谱分析、磁共振成像等的关键技术，目前常用的优化工具是最优控制理论。本文首先简要介绍MR最优控制理论，在此基础上对梯度上升算法、Krotov算
法、伪谱法等三种常用的脉冲优化算法进行介绍和对比，并针对实际应用中存在的带宽、射频场不均匀性、弛豫等影响因素给出相应的算法扩展。

英文摘要:

      It is essential to develop and optimize the pulse for MR spectroscopy and MR imaging, and optimal control method is a frequently used tool for pulse design. In this article, a brief introduction for the 
theoretical model of the optimal control was made, and 3 extensively studied optimal control algorithms, including gradient ascent pulse engineering (GRAPE) algorithm, Krotov algorithm and 
Pseudospectral method were summarized and compared. For practical applications, it is often desirable to achieve the optimal performance for a range of parameters, such as chemical shift, radio-frequency 
inhomogeneity and relaxation. The corresponding extensions of the algorithms were given respectively in this article.
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