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Abstract: Aiming at the problem of how to extract more
effective characteristic parameters from the capacity increment
(IC) curve for state of health (SOH) estimation of lithium
batteries, a modified Lorentz voltage-capacity ( RL-VC)
based model is proposed. The capacity increment analysis
(ICA) of lithium batteries is first performed using the
traditional filtering method. Then the RL-VC model is used
for comparison to obtain the corresponding feature parameters
and calculate the capacity modeling error. The experimental
data obtained based on the self-constructed experimental
platform and the dynamic dataset NCM from the open-source
dataset NASA are carried out separately. The errors of VC
capacity modeling are within 0. 23% and 0. 16%,
respectively. The feature parameters extracted from the IC
curves fitted by the RL-VC model are highly linearly
correlated with the capacity of Li-ion batteries, which lays the
foundation for the subsequent SOH work. The IC analysis
method based on the RL-VC model proposed in this paper not
only has higher robustness in battery aging compared with the
traditional filtering method, but also avoids subjectivity and
uncertainty in feature parameter extraction.

Key words: lithium battery; estimates of state of health; IC
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There are fewer research methods for how to
extract more effective feature parameters for SOH
estimation. Specifically, the current SOH estimation
of Li-ion batteries based on capacity incremental
(1) The

original IC curve contains too many noise signals to

analysis has the following problems:

directly extract effective health features. (2) There
is no mathematical guarantee of the smoothness and
feature retention of the IC curve using the filtering

method, both
extraction. (3) It is difficult to select the optimal

of which are crucial for feature

filter to smooth the IC curve .

In this paper, incremental capacity analysis
(ICA)
methods and modified Lorentz voltage-capacity ( RL-

is performed using conventional filtering

VC) based modeling, respectively. Based on the
RL-VC model, the IC curves under the 2nd, 8th,
15th, 20th,

cycles were established respectively, and the peaks

and 25th charging and discharging

of the curves were extracted to observe their
correlation with the lithium-ion batteries, and it was
found that there was a high degree of the linear
relationship between the IC curves and the capacity
of the batteries, which facilitated the SOH estimation
of the lithium batteries afterward.

The IC analysis method based on the RL-VC

S8

model proposed in this paper not only has higher
robustness in battery aging compared with the
traditional ~ filtering method but also avoids
subjectivity and uncertainty in feature parameter
extraction. In this paper, experiments are carried out
in the experimental data obtained based on the self-
constructed experimental platform and the dynamic
dataset NCM in the open-source dataset NASA,
respectively, to prove the feasibility of the research

the

features extracted from the IC curve made according

method proposed in this paper. Moreover,
to the RL-VC model are highly linearly correlated
with the battery capacity, which lays a foundation for
the subsequent SOH estimation of lithium batteries.

( CC-
CV) charging is a standard charging protocol for Li-

Since constant-current-constant-voltage

ion battery systems, the RL-VC model proposed in
this paper for SOH estimation of Li-ion batteries has
a wide range of application scenarios in practice.
Therefore, the RL-VC model proposed in this paper
can be applied under practical charging conditions.
However, in the scenario of higher charging rate, the
lithium batteries will be polarized, and the proposed
RL-VC  model

scenario, which is also a need to be improved in the

is not applicable to the above

future.
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