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Machine Learning-based SOH Estimation Algorithm
Using a Linear Regression Analysis

Seung-Hyun Kang!, Tae-Won Noh!, and Byoung-Kuk Leet

Abstract

A battery state-of-health (SOH) estimation algorithm using a machine learning-based linear regression
method is proposed for estimating battery aging. The proposed algorithm analyzes the change trend of the
open-—circuit voltage (OCV) curve, which is a parameter related to SOH. At this time, a section with high
linearity of the SOH and OCV curves is selected and used for SOH estimation. The SOH of the aged battery
1s estimated according to the selected interval using a machine learning-based linear regression method. The
performance of the proposed battery SOH estimation algorithm is verified through experiments and simulations

using battery packs for electric vehicles.
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TABLE 1
SYSTEM PARAMETERS

Battery Type | Lithium Nickel Manganese Cobalt Oxide

Voltage Range [V] 2.9-42

Cell | Capacity [Ah] (SOH) | Cell | Capacity [Ah] (SOH)
B1 28.033 (100%) B4 25,071 (89.4%)
B2 27.144 (96.8%) B5 24754 (88.3%)
B3 25,612 (91.6%) B6 22.873 (81.6%)

R, I
R, (Terminal Current)
C >,
I— +
+
ocv 1! RC ladder Vi
- (Terminal Voltage)

O
Fig. 1. Equivalent circuit model of battery.
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Fig. 2. Parameters lookup table of 6 battery cells with different SOH.
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Bl | B2 | B3 | B4 | B5 | B6 |Average
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TABLE I
SOH ESTIMATION ERROR OF THE PROPOSED
ALGORITHM
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