
Optimizing the configuration 
of X-by-Wire networks using 

word combinatorics
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� A good candidate for  X-By-Wire ..
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� Hydraulic and mechanical connection are
replaced by networks and actuators

� Why  ?
� Decrease of weight and cost
� Safety : intrusion of the steering column in the 

cockpit 
� New functions : variable demultiplication - crash 

avoidance
� Less pollution  (brake / transmission liquid)
� …
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« Steer-by-wire »
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� Medium Access Control : TDMA
�

�

�

Small Replaceable
Unit (SRU)
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� Slot: time window given to a station for a transmission
�
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FTU of cardinality 2 FTU of cardinality 3 
(majority vote is possible)
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ECUAECUA22ECUAECUA11

Fault Fault 
Tolerant Tolerant 

Unit AUnit A

TTP/C Bus TTP/C Bus 

aa11
aa22

ECU2ECU2
ECU2ECU2

ECUBECUB11

Fault Fault 
Tolerant Tolerant 

Unit BUnit B

bb11
bb33bb22

aa11 aa22bb11 bb33bb22

ttTTP Round TTP Round 

aa11 aa22bb11 bb33bb22 ……

WhereWhere to to 
placeplace the the 
replicasreplicas ??
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TTP Round TTP Round 
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ttTTP Round TTP Round 

aa11 aa22 aa33 aa11 aa22 aa33
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Objective 1 : Minimize Pone
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Objective 2 : Minimize Pall
TTP/C case
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aaiiaaii--11

� If a station « freezes » due to transmission errors, the 
others follow one by one...
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Objective 2 : Minimize Pall
TDMA case
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