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With an enhanced ability to collect vast amount of data, detecting unexpected events in signal has become an 
important research area in many fields, e.g. manufacturing, health care, and energy management. As an 
unsupervised learning method, autoencoder is a preferred method in anomaly detection in that collecting 
abnormal data is practically difficult. Autoencoder is performed by training an encoder and a decoder with normal 
training data so that high reconstruction errors are calculated for abnormal inputs. In terms of multivariate time 
series (MTS) anomaly detection, however, traditional autoencoder is insufficient to learn complex patterns of 
normal inputs. Univariate time series (UTS) only take into account the time axis, whereas MTS require additional 
consideration for the relationship between variables. A single encoder lacks the ability to reflect the various 
characteristics of MTS to the latent space, therefore the reconstruction performance of normal inputs is not 
guaranteed. Furthermore, stacking autoencoder deeper leads to overfitting problem for training data. Therefore, 
we proposed a novel unsupervised anomaly detection method. The proposed method has three contributions. First, 
feature and temporal correlation of the MTS are extracted through feature and temporal attention. The two 
different correlations are provided as auxiliary information to the spatio-temporal information. Second, the 
proposed method is able to learn diverse representations of the normal training data by using multiple encoders. 
Finally, multiple memory modules record diverse representations of the normal data as memory, maximizing 
reconstruction errors for the abnormal inputs. Instead of scanning and merging by variable of MTS, the proposed 
method handles multiple variables including temporal relationships at the same time. Accordingly, the method 
enhances not only the accuracy of anomaly detection but also the efficiency. Also, the method can be used for 
unlabeled data, reducing the cost of labeling the data when applied practically. We used a public dataset, 
Wearable Stress and Affect Detection (WESAD), for performance evaluation. WESAD is a MTS dataset collected 
from wearable devices for stress detection, containing physiological and motion data of 15 subjects. The stress 
state was used as the abnormal cases. Several benchmark experiments were set up for verification. Results of the 
experiments exhibited the proposed method outperformed benchmark methods in anomaly detection. In addition, it 
was confirmed that the method was more efficient than other methods by processing multiple variables including 
temporal relationships at the same time. 
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