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Simulation of Networked ECUs  
for Drivability Calibration
Drivability calibration of a vehicle’s engine and transmission controller largely defines the unique character  

of the vehicle. Today, calibration is mostly performed on the road and on test rigs. Recent advances regarding  

virtualis



CHALLENGE

Drivability calibration is system develop-
ment. Drivability calibration depends  
like no other calibration discipline on  
the interactions of networked powertrain 
controllers (xCUs) and on the physical 
behaviour of the powertrain components. 
The diversity of subsystems that have to 
be modelled has posed a significant chal-
lenge to effective virtualisation of driva-
bility calibration in the past. The bottle-
neck was the virtualisation of xCUs, not 
modelling the physical behaviour of the 



amount of fuel being injected is reduced 
however. This is another closed loop 
between plant model and control soft-
ware. In case of the clutch being open 
(clutch state at 100 %, gearbox not in 
neutral) the engine speed is limited to a 



Daimler, other parts supplied by the 
ECU manufacturer. By linking together 
both parts, one binary is being created 
and used subsequently.

The powertrain control unit has been 
virtualised based on source code, in this 
case C Code, of all application software 
tasks running on the RTOS (real-time 
operating system) of the control unit. 
Basic software components, such as driv-
ers for receiving and sending CAN-mes-
sages or for communication with sensors 
as well as the RTOS itself, are provided 
by the simulation environment (QTronic 
Silver, [2]). This way, the compiled C 
Code can be used on a PC without modi-
fying the code base. The emulator code 
required is partly generated automati-
cally from available files (address to 
label file “a2l” or can bus files “dbc”) – 
this works for CAN, sensors and actua-



and thus also with the virtualised con-



the usefulness of the SiL-simulation for 
use cases from drivability calibration.  
The first step in the development of the 
SiL-simulation was ensuring phenomeno-
logical completeness.

FIGURE 5 shows both measured and 
predicted signals for the maneuver using 
the measured values of gear, accelerator 
pedal position and clutch. There is good 
agreement between measurement and 
simulation. The speed gradient in phase 2 
(white) is slightly larger compared to the 
reference measurement. This is a result  
of a higher maximum injection quantity 
which in turn is a result from differences 
in starting conditions between simulation 
(engine was just started before the 
maneuver) and measurement (just had 
completed the previous maneuver).

In phase 3 (gray) and 4 (white) the 
maximum injection quantity rises much 
faster in reality than the simulated quan-
tity. Investigations showed that a sluggish 
increase in boost pressure, caused by a 
turbocharger inertia chosen much larger 
than actually present caused this behav-
ior. We are currently updating the respec-
tive model parameters to better fit meas-
ured behavior.

SIMULATION PERFORMANCE

Measurement with Silver, FIGURE 6 
shows, that the plant model of the 


