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Prototype Project  Overview

SOC Es timation Pro to type :

● Accurate  to  within 3%

● Targe t f o r BMS charg ing , then to  more  scenarios

● Dep loyed  as  a “ shadow”  s trategy on tes t vehic les

● Deve loped us ing  MathW orks  too ls

Pro jec t Ob jec t ives :

● Feas ib i l i ty assessment

● Des ign inf o rmation

Gotion Batte ry Ce l ls

Gotion Batte ry Pack

DC Charg ing



Prototype Project Stages
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Prototype Requirements

Requirements Editor

Simul ink Model  Subsystem

Requirements Traceabil ity Matrix3% Accuracy 

While Charging



Prototype Design Overview



Neural Network Training Procedure
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Unit Test: Neural Network Accuracy

Test Manager 

(Simul ink Test)

Test Harness

Tes t Assessment 

Log ic



Qua lif ica t ion Test:  SOC Est imation

Test Manager 

(Simul ink Test)
Vo ltage Tempera ture

C urrent
Ta rge t S OC  (S o l i d  B lue )

S OC  E s t i ma te  (S o l i d  Red)

I n spec  when tes ted  on ce l l  charg ing da ta :

0 .5% RMS SOC erro r when charg ing , inc lud ing  
under co ld  weather cond it ions



System Test  on HIL 

ANN Execut ion 

Time
Numerical  Equivalence

(Windows  Microcontrol ler)

< 2 kB ROM

< 100 B RAM

ANN Memory 

Usage

HIL

51 µs/cal l
1.98e-04

Mean Absolute Error



Onboard Vehicle Test

In  spec for 

onboard vehicle 

AC charging tests :

2% RMS SOC 
error when 

charg ing Max C e ll  Vo ltage Tempera ture

C urrent
Targe t S OC  (S o li d  B lue )

S OC  E s t i ma te  (S o li d  Red)



Summary

Topic Finding

Algorithm Onboard SOC estimation w/ 
ANN

ANN Memory < 2 kB ROM, < 100 B RAM

ANN Execution Time ~ 50 µs/call

Numerical 
Equivalence 

(Windows 
Microcontroller)

~ 2e-04 MAE

Sustainable 
Workflow?

Yes

Onboard Accuracy < 3% while charging

Feasible? Yes

MathWorks products d iscussed:

● Simulink Requirements

● Deep Learning  Too lbox

● Simulink

● Simulink Tes t

● Embedded Coder




