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An accurate estimation of the state of charge is necessary not only for optimal management
of the energy in the electric vehicles (EV) and smart grids, but also to protect the battery
from going to the deep discharge or overcharge conditions that degrades battery life and
may create potentially dangerous situations like explosion. Despite the importance of this
parameter, the state of charge cannot be measured directly from the battery terminals. In this
research, an electric equivalent circuit model is simulated in the Simulink environment with
two RC networks. This model has the advantage of providing a quick test for the extraction of
parameters and dynamic characteristics of the battery model, but is not suitable for on-line
applications in an EV. This is why algorithms need to be developed to estimate the SOC of the
battery pack and the individual cells based on the measured data of each one. In this paper,
for the validation of the neural network, a discharge rate of 0.6A and in the adaptive neuro
fuzzy inference system (ANFIS) network, the discharge rate of 0.8, 0.1, and 0.45 was used. The
comparison of ANFIS method with the neural method in this study showed that the ANFIS
method is more accurate in estimating the state of charge and correlates the experimental
points and the output of the network, so that ANFIS error in some states of charge is less than
2%.
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