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Introduction



在制导控制系统中，性能评估是
一个关键环节，用于评估系统的

稳定性和鲁棒性。

改进的拉丁超立方方法可以提高
评估的效率和精度，为制导控制
系统的优化提供有力支持。

拉丁超立方是一种高效的蒙特卡
洛方法，用于评估复杂系统的性

能。

Background and Significance



评估改进的拉丁超立方方法在制导控制系统性能评估中的应用效果。

研究目标

首先，对传统的拉丁超立方方法进行改进，以提高其抽样效率和精度。其次，将改进后的方法应用于制导控制系

统的性能评估中，通过与传统方法的比较，验证其优越性。最后，根据评估结果，提出优化建议，为制导控制系

统的设计和改进提供指导。

研究方法

Research Objectives and Methods
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Latin Hypercube 

Sampling and Its 

Improvement



Latin Hypercube Sampling (LHS) is a 

statistical technique used to generate 

samples from a given probability 

distribution.

LHS generates a set of samples that are 

representative of the joint probability 

distribution of multiple variables.

The samples are generated by randomly 

selecting values from each variable's 

probability distribution.

Basic Concept of Latin Hypercube Sampling



Advanced sampling 

methods

 Techniques such as stratified 

sampling, conditional sampling, 

and importance sampling can be 

used to improve the efficiency of 

Latin hypercube sampling.

Hybrid sampling 

methods

 Combining Latin hypercube 

sampling with other sampling 

techniques, such as Monte Carlo 

sampling or quasi-Monte Carlo 

sampling, can improve the 

sampling efficiency and accuracy.

Incorporating 

domain knowledge

 Using domain knowledge to 

guide the sampling process can 

improve the quality of the 

samples and reduce the number 

of samples needed to achieve a 

desired level of accuracy.

Improvement Strategies and Methods



Efficient in high-dimensional spaces

 Latin hypercube sampling is particularly efficient in high-dimensional spaces, where traditional Monte 

Carlo methods may be prohibitively slow.

Easy to implement

 The algorithm for Latin hypercube sampling is relatively simple, making it easy to implement and apply in 

various scenarios.

Wide range of applications

 Latin hypercube sampling has been used in various fields, including system identification, 

uncertainty quantification, and multi-objective optimization.

Advantages and Applications
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Guidance Control System 

Modeling and Analysis
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模型验证与确认

通过实验数据或仿真验证模型的准确性和有效性。

01

控制系统结构

描述控制系统的组成和相互关系，包括传感器、控制器、执行

器等。

02

数学模型建立

根据系统描述，建立控制系统的数学模型，如传递函数、状态

方程等。

System Description and Modeling



根据控制任务和要求，选择合适的性能指标，如
跟踪误差、稳定性、鲁棒性等。

性能指标选择

基于控制系统模型，计算所选性能指标的具体数
值或表达式。

性能指标计算

分析性能指标的计算结果，评估控制系统的性能
优劣。

性能指标分析

Performance Metrics Definition and Calculation
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