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Context of the research 

activity 

 

The research activity, which will be funded by General Motors GM 
Global Propulsion Systems (GM hereafter), will be carried out in the 
framework of the partnership agreement between Politecnico di 
Torino and GM. 
The control architecture that is currently adopted in the ECU 
(Engine Control Unit) of diesel engines is map-based. The main 
advantage of this type of control is basically due to the low 
computational effort that is needed. However, the identification of 
the calibration maps requires a highly time-consuming and 
expensive experimental activity, also taking into account the high 
number of engine parameters that is adopted in modern diesel 
engines. In the last few years, the computational performance of 
engine control units has increased to a great extent. This has 
offered the opportunity of investigating innovative model-based 
control architectures, which are more demanding in terms of 
computational resources but less demanding in terms of 
experimental effort. These controls will rely on specifically 
developed models that must be capable of predicting the main 
metrics related to engine combustion and performance (MFB50, 
peak firing pressure, IMEP, BMEP), as well as pollutant emissions 
(NOx, soot) on the basis of input variables that are available for the 
ECU. Specifically techniques will be required to reduce the required 
computational time of such controls (e.g., exploiting neural network 
techniques, artificial intelligence techniques, …) in order to achieve 
real-time capability. 
 

 



Objectives 
 
 

In the above mentioned context, the innovative contribution 
that this research aims to provide can be summarized as 
follows: 

1. development of a combustion efficiency model based of 
Neural Network approach and implement it in the  
electronic control unit of a diesel engine for a case study 
application. The model should demonstrate its capability 
to achieve selected target and requirements in terms of 
torque and fuel delivery in very different engine 
conditions. 

 
2. development of next generation model based control for 

a diesel combustion engine focusing on CO2, 
emission/driveability with the purpose to simplify the ECU 
control strategy thus reducing the calibration effort. 

 
3. Feasibility study of a model-based approach for real-time 

optimization of engine operation parameters (e.g., EGR 
rate, start of injection of the main pulse), aimed at 
minimizing fuel consumption and NOx emissions during 
real-drive operations, exploiting potential of V2X 
technologies. 
 

 
 
 

Skills and competencies for 
the development of the 
activity 
  

 
The candidate should have a good knowledge in Mechanical 
or Automotive Engineering, and should have a good 
background in internal combustion engines and a good feeling 
with modeling approach. Autonomy and synthetic spirit will be 
necessary to fulfill the PhD requirements. Knowledge in 
Matlab/Simulnk and GTSuite would be appreciated as well as 
algho/SW competencies. 

 
 
 


