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基于高阶累积量的点燃式发动机爆震检测及爆震强度判定

杨文宏1,王珂1|2,刘成材2|3,高青2|3

1.吉林大学 通信工程学院|长春 130022；2.吉林大学 汽车动态模拟国家重点实验室|长春130022；3.吉林大学 

汽车工程学院|长春130022

摘要： 

研究了利用高阶累积量提取汽油机爆震特征的方法。利用加速度传感器采集振动信号，传感器安装在四缸汽油机的

缸盖上。通过分析信号的高阶统计特性，定义了一个基于高阶累积量的公式来计算爆震强度。与基于傅立叶变换和

小波变换的方法相比，该方法使用相对较少的数据点，并且可以检测到较弱程度爆震的发生。通过分析不同工况下

振动信号的高阶统计特性，并结合爆震声音强度，提出了一种对爆震强度分级的方法。实际信号分析结果表明了本

文方法的实用性。 
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Spark ignition engine knock detection and intensity determination based on higher
order statistics
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Abstract: 

A method to extract the knock characteristic of the spark ignition engine was proposed based on the 
higher order cumulants. The vibration signals were collected by an accelerometer mounted on the 
cylinder head of a 4 cylinder spark ignition engine. A formula based on the higher order cumulants 
was defined to calculate the knock intensity by analysis of the higher order statistics characteristic of 
the signal. The proposed method was compared with the methods based on the Fourier transform and 
the wavelet transform, and it was found that the former needs less data points, and is capable of 
detecting the occurence of weaker knock. Combining with the sound intensity when the knock occurs, a 
knock intensity classification method was proposed after analyzing the higher order statistics 
characteristic of the vibration signal under different engine operating conditions. Processing of the real 
vibration signals show the practicality of the proposed method.
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