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发动机支持向量机建模及精度影响因素 
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摘  要：针对发动机具有非线性、时变性的特点以及采用常规神经网络辨识时的过学习等问题，提出基于支持向量机(SVM)的发动机模型辨识方法。
该方法以大量实测数据为基础，采用结构风险最小化准则(SRM)，保证网络具有很强的推广特性。以MATLAB为平台，依据实测试验数据，研究核函数、
损失函数及惩罚参数对系统辨识精度的影响，确定各参数对模型精度影响的程度。在充分考虑各参数之间交互作用的前提下，利用循环嵌套查找方法，
获得使支持向量机网络辨识精度达到最优时的各参数值，并以此建立发动机转矩及油耗模型。研究结果表明：基于支持向量机的发动机模型具有较强的
泛化能力，为实现发动机与传动系统共同工作的最佳匹配控制奠定了基础。
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A novel engine identification model based on support vector machine and analysis of 
precision-influencing factors
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Abstract:Focus on the nonlinearity and time-varying properties of engine and the existence of local minima, over-learning of 
conventional neural networks engine, a novel engine identification model was proposed based on support vector machine (SVM). 
Using the MATLAB，many precision influencing factors of engine torque were analyzed, and the precision influencing sequence of 
these parameters was confirmed. Considering the interaction among the parameters, the optimal parameters of SVM engine model 
was found out using loop nest program method. Testing results show that the engine identification model based on engine test data 
and structure risk minimization (SRM) principle has very strong generalization ability. The SVM engine reveals high precision and 
strong generalization ability, which provides a foundation for engine matching power train.
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