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Battery SOH diagnosis teaching system based on dynamic
internal resistance variation

LI Cong,LIU Xiaobiao, WANG Yaling, LI Hui"
( College of Science ,Henan Agricultural University ,Zhengzhou 450000, Henan , China)

Abstract ; Battery management technology practical teaching generally faces three problems: abstract and obscure theoretical
knowledge ; difficulty in accurately reproducing real battery aging processes; scarcity of hands-on opportunities for students. A
physical diagnostic teaching system for battery state of health (SOH) based on dynamic internal resistance changes has been
developed. Its core module is a programmable aging simulation unit capable of reproducing internal resistance states at various stages
from brand-new to end-of-life ; meanwhile, it integrates multi-parameter acquisition, algorithm analysis and visualization functions,
thereby constructing a complete teaching experimental platform. This system features adjustable parameters and simple operation,
providing excellent support for experimental projects such as exploring the correlation between internal resistance and battery SOH ,
as well as analyzing SOH degradation characteristics under different operating conditions. Classroom teaching practice has
demonstrated that the system controls internal resistance measurement accuracy within +1% and SOH estimation error within +3%.
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Table 1  Performance differences among different analytical
methods
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Fig.1 Three-layer architecture diagram of the system
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Fig.2 Architecture of hardware system
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STRUCT CollectParameters ;

Voltage ; Float//>REH T (V)

Current ; Float//>REEHLI (A)

Temperature ; Float// R IR E (°C)

Rawlmpedance ; Float// J5 45 N EH (mQ)

IsCollecting ; Bool// R E M fEIr

FUNCTION InitPeripherals( ) :

INIT HHR R AR (RS TRTIOR A )

INIT 3R (LIRS (PR RGP =0. 5 °C)

INIT 1 kHz 223t FH BT

INIT ZH0H {54 H (USB/ i 4/ LR K

FUNCTION CollectData ( params; CollectParame-
ters) :

params. Voltage = &1 J5 HL (.

params. Current =1 e J5 FL L {H

params. Temperature = i B % B AS 15250

params. RawImpedance = 52 it FHH072: R 4E N FH

params. Rawlmpedance = MovingAverageFilter
( params. Rawlmpedance,5)

UPLOAD params & [ f7#L

/=== B2 T -

FUNCTION MovingAverageFilter( newData ; Float,
windowSize :Int) —> Float

MAINTAIN K windowSize 28 f£4U4H

UPDATE ZZAF40H (B BRIBEHE , A newData)

RETURN (41 ¥{H

FUNCTION  TemperatureCompensation  ( impe-
dance ; Float , temp ; Float) —> Float:

compensatedImpedance = impedance-( temp-25) *
0.02

RETURN compensatedlmpedance

FUNCTION  CalculateSOH ( compensatedImpe-
dance ; Float) —> Float:

soh=-0. 4 * compensatedlmpedance + 112

soh=CLAMP (soh,0,100)

RETURN soh
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CLASS BatteryTestTeachingSystem ;

CONSTRUCTOR( ) ;

INIT FR ST X IR (S50 B S R/ SE 5
P AR BB

INIT SQLite (45 55 Excel/CSV 3 Hi R

FUNCTION ReceiveAndProcessData ( voltage , cur-
rent, temp , impedance ) :

compensatedImpedance = TemperatureCompensati-
on (impedance , temp )

soh = CalculateSOH ( compensatedImpedance )

UPDATE SEZ} i 7~ Bt T

SAVE Kt Z 5 e (5 A1)

CHECK [ fEL, BRI

FUNCTION  ExportExperimentalData
String) .

EXPORT %0 ¥ 20 5 2 format #% 7 ( Excel/
CSV)
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