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Istanbul Okan University Introduction



 An integrated system for «Driver Support Application»

 A methodology to determine the correlation between driving style and the 

emissions

 The emission correlations must include CO2, NOx and PMs including that of 

from tires and brakes

 Driving style parameters are selected as v.a and RPA (Relative Positive 

Acceleration) in line with EU regulation  2018/1832 

 Must be flexible so as to be applicable to different types of vehicles and 

engines

Scoring System



Event Detection



Driving Tests of VTT with PEMS (Portable Emission Measurement System)



 Using Air Quality Index Standards and Cost of emissions on human health 

weight parameters for multi-objective optimization has been determined.

 Brake and Tyre emissions are calculated and added to the PM’s and training 

tables have been created using VTT data 

Multi-Objective Optimization and Aggregate Emission Value

For Brake:

For Tyre :

Aggregate Emissions Parameter Weights 



Scoring Threshold Values Through Literature Survey and Training



Score Calculation

Penalty Factor Calculation: 

Penalty Factor=(A1+A2+...+A10) * 3 + (A11+A12+...+A19) * 5 +  

(A20+A21+...+A26) * 7 + (A27+A21+...+A32) * 9 +  (A33+A21+...+A36) * 11

SCORE = 100-(Penalty Factor/total acceleration  time)*100



Correlations

Results show that an improvement of the score by 20% brings a 
reduction of 18,6% in fuel consumption, 27,8% in PMs and 23,8% in 
aggregate emissions for the score range given in the graphs.




