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Charging safety assessment technology based on big data and Al

JU Qiang, YIN Yupeng, XIANG Baoqing, ZHU Shiyan, PAN Bocun, GUO Peng
(Teld New Energy Co., Ltd., Qingdao 266104, China)

Abstract: In view of the fact that the safety threshold of battery index is static laboratory data, which makes it difficult to
accurately identify vehicles that do not reach a fixed threshold but are actually abnormal, a distributed anomaly detection
method based on the comparison of the same region and the same vehicle type at the same time, a method based on
battery heat generation mechanism and machine learning fusion to identify temperature rise anomalies, and a data driven
Gaussian process supervised anomaly detection method are proposed. Based on the distribution anomaly detection
method of comparing the same vehicle type in the same region at the same time, this paper first uses the statistical test
method to test the normal distribution of the battery index data, then applies the mathematical method to convert the non
normal distribution index data to the normal distribution, and then uses the statistical small probability event principle,
combined with expert experience, to determine the anomaly detection threshold and establish the anomaly detection
model. Based on the fusion of battery heat generation mechanism and machine learning, the method of identifying
temperature rise anomaly is used. First, the physical principle of battery heat generation is used to calculate the heat
release during battery charging. Then, the robust regression algorithm is used to train the fitting model of current and
temperature rise changes during charging. Finally, the boxplot anomaly detection algorithm is used to detect the anomaly
of k in the fitting model of orders in the same region and the same vehicle type at the same time, identify the charging
battery with abnormal temperature rise rate under the same conditions. Based on the data driven Gaussian process
supervised anomaly detection method, using the existing abnormal battery samples, it first selects the features through
LightGBM technology, then establishes the Gaussian process model and determines the classification threshold for
anomaly detection. The verification results show that, by comparing the batteries of the same region and vehicle type at
the same time, the detection of abnormal distribution provides a solution for dynamic and accurate adjustment of the
indicator threshold. The detection scheme of temperature rise anomaly establishes a complex index, and based on this
index, the anomaly detection is effectively realized. Through the supervised model of Gaussian process, the data
characteristic law of abnormal battery is fully excavated, and the accuracy of abnormal detection is further improved.
Based on these three technologies, a comprehensive and effective comprehensive solution has been formed, which
combines unsupervised technology with supervised technology, battery heat generation mechanism and artificial
intelligence technology.
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Fig. 1 Normal distribution outlier detection
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Fig. 9 Entire process of temperature rise anomaly detection
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