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基于BP神经网络的荧光光谱法农药残留检测

王雷;乔晓艳;张姝;赵法刚;董有尔

山西大学物理电子工程学院,山西太原，030006

摘要： 

针对目前农药残留难以实现快速准确检测的问题，利用人工神经网络方法对啶虫脒农药残留测量中的荧光混合光谱

进行分离,设计了能够快速检测固体表面啶虫脒农药残留量的荧光光谱测量系统。根据反向传播算法，应用三层人

工神经网络原理，对荧光光谱严重重叠的啶虫脒和滤纸混合体系进行啶虫脒残留量检测。在340nm～400nm范围

内，以20个特征波长处荧光强度值作为网络特征参数，经网络训练和测试，啶虫脒浓度为40mg/kg和90mg/kg的
回收率分别为102%和97%，测定结果相对标准偏差分别为1.4%和1.9%。实验结果表明，BP神经网络辅助荧光光

谱法测定滤纸上啶虫脒农药残留，具有网络训练速度快、检测周期短、测量精度高等特点。 
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Pesticide residue detection by fluorescence spectral analysis based on BP neural 
network

WANG Lei; QIAO Xiao-yan; ZHANG Shu; ZHAO Fa-gang; DONG You-er 

College of Physics and Electronics Engineering, Shanxi University, Taiyuan 030006, China 

Abstract: 

At present, it is a difficulty to achieve rapid and accurate detection of pesticide residues. In the paper, an 
overlapped spectrum in fluorescence spectroscopy measurements of acetamiprid residues was 
separated using artificial neural networks,and a fluorescence spectrum measaring system of solid 
surface acetamiprid residues was designed. By means of artificial neural network principle and back-
propagation training algorithm, acetamiprid concentration was determined in mixed components of 
residues and filter paper with overlapped fluorescence spectrum. In the range of 340nm～400nm, the 

fluorescence intensities corresponding to 20 wavelengths were used as character parameters, and the 
neural network was trained and tested. The mean recoveries of 40mg/kg and 90mg/kg acetamiprid were 
102% and 97% respectively. The RSDs of the results were 1.4% and 1.9%. The results have shown that 
the method to using BP network in fluorescence spectral analysis of acetamiprid residue has some 
advangtages such as shorter measurement cycle, faster training speed and higher accuracy.
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