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Environmental  

Sensors 

GPS 

V2V Communication WiFi 

Vehicle 

Interface / 

Controller 

CACC controller 

N@'(@=(;3$"112S"3$(F@6+23"(
N88'<23@$"<(7<@#9:"(N'52="(N83$'81(



6#.#%$,@')@#<#.'A<%$)'B-CD+D)E'



P7QR(D(

F#E')#,@*-+-&E'G-<%D*.'A<%$)'B-CD+D)E'

power trains 

Mechatronics 

Nanoelectronics 

power trains 

nologies 
Battery&energy management 
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Physics-based electronic-network models, incl. electrical, chemical (incl. aging) 
and thermal behaviour 

Simulated concentration profiles Simulated equilibrium and 
overpotentials 

Ref. Bergveld, Kruijt, Notten, ‘Battery Management Systems – Design by Modelling’, Kluwer, 2002 

Network model Li-ion battery 



F8<"1*&@="<(0F!(<"=2S3(

Battery Network model Simulations/measurements Simple model 

System development 

V bat 
T bat 

I bat 

Analoog: 
• Filter 
• Versterken 
• ADC 

Digitaal: 
• ? - controller 
• Computer 

V bat 
T bat 

I bat 

V bat 
T bat 

I bat 

Analog: 
• Filter 
• Amplifiy 
• ADC 

Digital: 
• µ - controller 
• Computer 

Algorithm 

Ref. Pop, Bergveld, Danilov, Regtien, Notten, ‘Battery Management Systems – Accurate State-of-
Charge Indication for Battery-Powered Applications’, Springer, 2008 
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A systems approach 
2. …and accurate measurements… 

1. Using battery models…. 

3. …to develop better BMS algorithms… 

4. …to make optimum use of battery! 

•  Accurate range prediction 
•  Long battery life time 
•  Fast charging 

Power electronics 

Power electronics 

Vehicle energy 
management 
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