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Paradigm change from assistance to the function itself 

Highly Automated Driving 
Highly Automated Driving 
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Source: Verband der Automobilindustrie e.V. ñAutomatisierung: Von Fahrerassistenzsystemen zum automatisierten Fahrenñ,  

Germany, September 2015  
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Highly Automated Highway Driving 

1) http://tu-dresden.de/die_tu_dresden/fakultaeten/vkw/ivs/gsa/dateien/raa_studenten.pdf 
2) Hackenberg, Bennewald, Othersen VW; Bongartz Carmeq ñLicht oder Sound? Evaluation von diffusen Modalitäten zur Fahrerunterstützung  

während des teilautomatischen Fahrensñ, VDI Kongress óElektronik im Fahrzeugó, Baden-Baden, Germany, 16th ï 17th November 2013  
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Á Highway driving 

Á V = 130 kph 

Á Curve radius min > 900 m 1) 

typical ~ 2000 m 

 

Á Highly automated driving Ÿ ~ 5 s 2) 

takeover time to regain vehicle control 

Á Distance travelled Ÿ 181 m 

Á Lateral deviation for curves  

18 m (R = 900 m); 8 m (R = 2000 m) 
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Fault Tolerant Function: Steering 

4 

Driver  

Stage 1 
ECU 1 

Torque 

sensor  

Position 

sensor 

Driver  

Stage 2 
ECU 2 

Torque 

sensor  

Position 

sensor 

Communication 

Brain 

Motor with dual 

set of windings 

ἣἌἩἼȟ ἣἌἩἼȟ 

Prevent loss of lateral control for highly automated driving! 

Á Fault tolerant time: minimum 20 sec 

Á Depending on definition of the safe state 

 

ÁAssumption on the functional safety concept for the safety goal of the steering: 

Á Dual channel actuators 

Á Dual channel ECUs 

Á Dual channel power supply required 
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ñintelligentò fault isolation strategy 

ñTraditionalò approach of duplication 

Highly-automated driving requires package able and affordable 

fault-tolerance in power distribution 

Å Study based on high-end vehicle 

Å Baseline is current power distribution  

system without redundancies. 

 

Fault Tolerance Strategies 

? 

Fault Tolerance Strategies 
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Decentralized power distribution system 
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Á 4 IPDNs (intelligent power distribution nodes) 

supplying distinct areas of the vehicle 

Á Critical functions to be supplied from 2 different 

nodes 

Fault Tolerant Ring Architecture 

Fault tolerant architecture 

Fault Tolerant Ring Architecture 

Exemplary architecture, other solutions  

possible (e.g. HV instead of 48V)  

ÁUtilization of redundancy 
between power generation  
and storage 

ÁSwitches in IPDN allow for 
isolation of shorts to 
ground  

Á no implications for rest of 
power distribution 

Á IPDN ensure operation of 
their loads 

ÁRing structure with inherent 
redundancy for open 
connections 
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