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摘 要 

本文研究利用多种参数辨识技术确定飞机纵向运动模型的参数问题，选取

飞机纵向小扰动线性运动方程作为辨识模型，以外加激励重复激发某型飞机纵

向飞行模态，并以其中有效飞行实测数据为例分别采用方程误差法和输出误差

法从时域和频域的角度辨识了模型中的气动参数，同时对辨识结果以及辨识过

程中发现的问题进行了分析研究。 

本文所做的主要工作如下所述。 

    1. 在系统辨识算法方面，介绍近年来应用于飞行器气动参数辨识比较成熟

的线性回归法和极大似然法基本理论，构建基于该理论的辨识方法；对比两种

辨识算法各自的特点，分别比较它们在时域下和频域下的算法。 

2. 在辨识实验设计方面，构建飞行器辨识模型，介绍应用于飞行器气动参

数辨识中常用的激励信号，对比研究各激励信号的优缺点，获得适用于飞行器

气动参数辨识领域输入激励的选取原则。与此同时，研究飞行数据测量技术以

及数据相容性分析技术在飞行器系统辨识中的应用。 

3．在飞行辨识方面，利用无人机平台，采用外加激励对飞机纵向飞行模态

进行激发，对比分析多组飞行数据，选取效果显著的飞行实测数据组，采用多

种方法对飞机纵向主要气动参数进行辨识，验证飞行试验辨识技术方案的可行

性以及辨识理论的有效性。 

4. 在数据处理方面，研究去除实测数据噪声的有效措施，同时，针对频域

辨识，研究提高飞行数据时频转换精度的方法，以期改善辨识结果，提高辨识

精度。 

关键词: 气动参数辨识 无人机飞行试验 方程误差法 输出误差法 模型结构辨

识 
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Abstract 

In this thesis, estimation problems of aerodynamic coefficients of flight vehicle 

are investimated via various methods. Linear motion equations are adopted as 

identification mathematic model. Main motion modes in longitudinal direction have 

been excited with active incentive signals repeatly. Then longitudinal aerodynamic 

parameters are indentificated with equation-error method and output-error method 

from time domain and frequency domain based on effective flight-test data. 

Moreover, vast discussion and analysis are made pointing to identification results 

and problems found in the whole process. Now the research work done in this paper 

will be summarized as follows: 

1. In the respect of identification aigorithm, a series of research results have been 

summarized about regression methods and maximum likelihood methods applied in 

aircraft system identification in recent years, then conclude different characteristics 

of each of the two identification algorithms both in time domain and in frequency 

domain. 

2. Specific to experiment design, Firstly, small disturbance theory is used to 

deriving the linearized aircraft equations of motion; secondly, summarise main input 

types that be used for flight-test maneuvers and compare effectiveness of various 

inputs; thirdly, figure out valuable information for flight-test data measurements and 

data compatibility analysis. 

3. Contrapose flight-test identification, active incentive signals are used to excite 

longutidinal modes of flight vehicle repeatly; most effective measurements are 

chosen as indenfitication data. Then longitudinal aerodynamic coefficients are 

identificated with various methods. To some extent, the results are satisfactory, 

moreover, the feasibility of identification technology that active incentive and the 

reliability of identification theory used in aircraft system identification are verified.  

4. In order to improve estimations, a low-pass filter is applied to remove high 

frequency noise among measurements, and a computation scheme to transforming 
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measured data to frequency domain with high accuracy at arbitrarily seclected 

frequencies within specific frequency band is proposed. 

Keywords: aerodynamic parameters indentification; flight tests; equation-error 

method; output-error method; model structure determination 
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