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Inconsistent Monomer Identification and Warning Method for Power
Batteries Based on Isolated Forests

Cheng Xianfu, Ma Xiaodong, Zeng Jianbang, Li Xiaojing
(East China Jiaotong University, Key Laboratory of Conveyance and Equipment, Nanchang 330013, China)

Abstract: The inconsistencies between the monomers of the power battery pack will occur due to the factors such
as production process and service environment, which will affect the service life and driving safety of the battery.
To meet the requirement of abnormal monomer diagnosis under inconsistent fault of power battery pack, based on
data of vehicle network platform, a method of power battery monomer identification and early warning is proposed
based on isolated forest method. The fault threshold 7=0.75 is determined by counting the scores of normal and ab-
normal samples. At the same time, the data flowing into the diagnosis model is updated in real time by combining
the sliding window to realize the recognition and warning of inconsistent monomers. The results show that the
method can effectively identify inconsistent monomers, with the recall and accuracy of 0.91 and 0.95 respectively.
When the size of sliding window is 15, the warning effect of real-time fault is the best. The research obtained in
this paper is beneficial to reduce or avoid electric vehicle fire and explosion accidents caused by inconsistent pow-
er batteries, and is of great significance to promote the further popularization of electric vehicles.
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Tab.1 Parameter setting of isolated forest model

Parameters Descriptions Value

n_estimators Number of isolated—trees 100

max_samples Number of samples for constructing subtree 256
max_features ~ Number of features for each subtree 10

con_tamination Proportion of abnormal data 0.05
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Fig.1 Schematic diagram of sliding window
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Fig.2 Flow chart of anomaly detection based on isolated
forest algorithm
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Fig.3 Cell voltage distribution diagram of alarm and
non-alarm vehicles
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Tab.2 Battery-related parameters

Parameter Value
Battery type NCM(5:2:3)
Battery structure 3P108S
Battery charging termination voltage/V 4.22
Battery discharge termination voltage/V 2.75
Nominal voltage/V 3.60
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Fig.4 Threshold statistical diagram of anomaly
recognition model
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Tab.3 Comparison of performance indexes of different

methods
Method Precision Recall Fione
IF 1 0.67 0.401
SW-IF 091 0.95 0.465
LOF 0.80 0.81 0.402
SW-LOF 0.43 0.92 0.293
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