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1. Motivation
2. Running ECU functions on PC via chip simulation
3. Coupling with least-squares optimization
4. Conclusion
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Number of parameters 
and required 
memory

source: presentation of S. Ullmann (BMW)
5th Conference on DOE, 2009
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number of engine control parameters 
doubles every few years
budget for engine calibration 
does not

����
increase degree of automation
move calibration tasks from test rigs 
to PC and apply mathematical 
optimization
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4GB 
virtual memory

RTOS 
emulation
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A2L
conversion XCP
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.mexw32 MATLAB/Simulink 
S-function
%)���'


characteristics turned into 
MATLAB workspace variables
- read by S-function
- may be modified by script

.mask.txt

default values for 
characteristics from 
HEX file as m script,

mask for S-function 
block and similar 
Simulink snippets
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Silver in debug mode 919.15 sec    0.41
generated Silver module or     9.30 sec   40.80
MATLAB/Simulink SFunction
MED17 with TC1797, 180 Mhz 210.00 sec 270
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Optimization methods often require 
��������� to guide search
Engine control often implemented
using ��"���	������������ code

→ gradients of the goal function
    are zero (or undefined)
→ no guidance
→ optimization terminates early 
     at local optimum
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x0 x1

x2

x3x4

start

solution
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Hij does not change much 
during the solution process: 
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