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Prototype Project Overview ﬂiﬁ

SOC Estimation Prototype:
Gotion Battery Cells
e Accurate to within 3% .
e Target for BMS charging, then to more scenarios
e Deployed as a “shadow” strategy on test vehicles

e Developedusing MathWorks tools

Project Objectives:
e Feasibility assessment

e Design information

DC Charging
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Prototype Project Stages
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Prototype Requirements
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Prototype Design Overview

Current 7
Voltage 3 Neural
J - Network > SOC
Estimator —
Temperature
- Current =——

Battery
Status

@ Copyright [2021] by GOTION HIGH-TECH | www.gotion.com. Care / Pragmatism / Integrity / Innovation



Neural Network Training Procedure

Prepare Input

Inspect Train Neural
» Data Il Network »

Generate

Update Neural Network
Weights Using
Levenberg-Marguardt

Collate &
Shuffle

Optimization
= = B omm o o
s65  mses @ 50
Targets
Validation
Data Error
Improved?
Cell

J 0T
ﬂ Charging
il = 1==| Data

LT Neural Network Fitting App

e Mt weepd e nr)

@ Copyright [2021] by GOTION HIGH-TECH | www.gotion.com. Care / Pragmatism / Integrity / Innovation



Unit Test: Neural Network Accurac
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Qualification Test:
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SOC Estimation

In spec when tested on cell charging data:

0.5% RMS SOC error when charging,

including

under cold weather conditions
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System Test on HIL
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Onboard Vehic
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Summary

MathWorks products discussed:

Algorithm Onboard SOC estimation w/
ANN e Simulink Requirements
ANN Memory <2 kB ROM, < 100 B RAM

e Deep Learning Toolbox
ANN Execution Time ~ 50 ps/call

e Simulink
Numerical ~ 2e-04 MAE
Equivalence e Simulink Test
(Windows &
Microcontroller) e Embedded Coder
Sustainable Yes
Workflow?
Onboard Accuracy < 3% while charging
Feasible? Yes
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