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W E AN EM I IR EOEDE RO LN BT S T F IR
BRIt F ok E e AR BN REFF RO RRERRRER G FFA, R —
R T2 E A HH AR 4 A 5 (attention mechanism convolutional autoencoder, ACA) 5 % #
1) & AL (support vector machine, SVM ) #5447 ACA-SVM S & 2L A 77 ik . AR IE B o B F 5% %
EATRE A R B M AT BB TRAL L, R E & A AL IR A S IR A ] R HE P e s T
#, A B AR 8 % A % (convolutional autoencoder, CAE ) ¥ JR %4 2 75 6 Y 32 BUAF AR, 5 ILA B A4S
W IAF R F AR E Fe AR 8 G AT o KAt F 0 R R RIEAE R0 S o HOF
5 £ g A BE A AT A AR AP R B R4 R AV, FTAR ACA-SVM 7 ik 45 4 £ 45
42 o 4E B 2 ¥ LY CAE | 142 78 2R 2 7T (gated recurrent unit, GRU ) 4 8% A 460 2 R # 48, 5% , 5¢
H A A T A 97.2% , F A H 0.976.
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Research on Integrated Transmission Anomaly Detection Based on

Convolutional Autoencoder

JIA Ran',WU Ao',CHEN Tao'",HAO Naipeng', WANG Liyong',ZHAO Jin?
(1. Key Laboratory of Modern Measurement and Control Technology of the Ministry of Education, Beijing Information Science
and Technology University, Beijing 100192, China;
2. Beijing Foton Cummins Engine Co. , Ltd. , Beijing 102206, China)

Abstract: To address the challenges in the integrated transmission devices of special vehicle working process,
including complex data, the imbalance between normal and abnormal data and the high false alarm and
underreporting rates of traditional statistical methods in detecting sensor anomalies, a new method, called ACA-
SVM anomaly detection method, combining an attention mechanism convolutional autoencoder (ACA) with a
support vector machine (SVM) is proposed. Using operation data from armored tracked vehicles, the monitoring

data from integrated transmission sensors is preprocessed. Key features in the transmission data are identified and
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focused by the attention mechanism. The convolutional autoencoder (CAE) then reduces the dimensionality of the

original data and extracts features to facilitate data detection, resulting in the calculation of reconstruction errors and

eigenvalues. The support vector machine classifies and calculates the abnormal scores of the training set data

samples, and the detection performance is compared with the traditional anomaly detection models. Experimental

results show that the proposed ACA-SVM method outperforms CAE, gated recurrent unit (GRU) , and other models

in detecting anomalies in the integrated transmission data of special vehicles, achieving a detection accuracy of

97.2% and an F, of 0.976.

Key words: anomaly detection; transmission device; oil leakage; convolutional autoencoder; attention
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Fig.1 Flow chart of anomaly detection method for comprehensive transmission device
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Fig.4 Time series diagram of transmission sensor data
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