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Fault Diagnosis Method for Missile Timing Telemetry Data
under Small Sample Conditions

LIN Da, YUAN Ye, WU Wei, LIANG Qi, TANG Jian
(Shanghai Electro-Mechanical Engineering Institute, Shanghai 201109, China)

Abstract; The batch production and final assembly of missiles have a large amount of data, multiple parameters, signif-
icant waveform differences, few fault samples, time-consuming and laborious manual interpretation, and it is also difficult
to automatically analyze features through code description. Therefore, research on the rapid analysis and fault diagnosis of
complex time-series telemetry data has been conducted. By aligning and calibrating the recorded telemetry time-series data,
a method for converting the data into waveform images and inputting them into a deep learning model is used to train a fault
diagnosis model, and the generative adversarial network technology is used to expand small sample fault data and establish a
VGG16 transfer learning model. Based on the historical fault data of missiles, the intelligent fault diagnosis simulation ex-
periments are conducted for a certain missile test parameter. The loss function of the model is reduced to 0. 04, and the ac-
curacy of the validation set reaches up to 99%. Experimental results verify the correctness and effectiveness of the proposed
fault diagnosis model. Through the batch production and final assembly, the missile model can significantly improve the effi-
ciency and quality of batch products and reduce risks such as post production maintenance and batch repairs.

Keywords: timing telemetry data; generative adversarial networks; VGG16 model; transfer learning; fault diagnosis
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