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Automatic approach to develop driving cycles
for estimation of vehicle emissions
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Abstract: In order to generate a driving cycle for evaluation of vehicles emissions, extensive emission data
and driving activity data are collected by using a Portable Emission Measurement System (PEMS) and a
GPS device.The collected data are preprocessed and the evaluation criterion for microtrips is proposed.Two
heuristic algorithms, Genetic Algorithm (GA) and Discrete Simultaneous Perturbation Stochastic
Approximation (DSPSA) are given to search the best microtrips automatically. The prediction of vehicle
emissions using generated driving cycle is validated. Research results show that both heuristic algorithms
are able to solve the problem of automatic generation of driving cycles. The driving cycle developed by GA is
more representable and it can predict the total vehicle emissions with a relatively small error. Therefore,
GA is recommended for the generation of driving cycles in other cities.
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Table 1 Overview of Tested Vehicles

Feig AT Like) AAE S Eh/kg HER %% A R AL A] /s 47/ km
1 & Taurus 1998 1 820 3 6 12 707 84.73
2 +£H Corolla 2005 1258 1.8 4 3772 21.58
3 & e Escort 1997 1178 — 4 5090 25.49
4 FH Corolla 2005 1258 1.8 4 2 649 11.89
5 +£H Corolla 2005 1258 1.8 4 5 477 31.75
6 T Impala 2001 1 800 3.4 6 6 936 39.08
7 =35 Galant 1996 1 580 2.4 4 4213 27.30
8 15 4 Mercury 1995 1798 1.9 4 1 546 16.78
9 =35 Galant 1996 1 580 2.4 4 2198 25.63
10 =35 Galant 1996 1 580 2.4 4 3107 33.74
11 =35 Galant 1996 1 580 2.4 4 2 307 20.26
12 A8 4 Mercury 1995 1798 1.9 1 3 794 34.56
13 =35 Galant 1996 1 580 2.4 4 2 909 26.81
14 =3 Galant 1996 1 580 2.4 4 4 677 42.61
15 A H Accord 1991 1325 2.2 4 4 050 40.50
16 =35 Galant 1996 1 580 2.4 4 3112 29.11
17 A H Accord 1991 1325 2.2 4 4 347 41.22
18 =3 Galant 1996 1 580 2.4 4 3 379 29.70
19 =35 Galant 1996 1 580 2.4 4 3478 30.22
20 =3 Galant 1996 1 580 2.4 4 3 740 30.75
21 A H Accord 1991 1325 2.2 4 4 166 40.66
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Table 2 Operating Modes for Running Process
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6~9 Bin 14 Bin 24
9~12 Bin 15 Bin 25
>12 Bin 16
12~18 Bin 27 Bin37
18~24 Bin 28 Bin38
24~30 Bin 29 Bin39
>30 Bin 30 Bin40
6~12 Bin35
< 6 Bin33
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Table 4 Major Characteristics of Driving Cycles by Two Algorithms

DSPSA % 3 GA B3
AT/ A 11 9
K /s 1129 1198
B[] g/ 6 21.0 23.4
Jon s B (8] EE A5/ 6 35.2 37.6
U 1) [A] EEA5]/ V6 29.6 32.1
7 i B 1) He )/ 6 35.3 30.4
A/ (km e h™ 1) 28.22 28.59
Y s 4/ (km e h™ 1) 35.72 37.31
B RHREE/(km « h™") 74.01 101.05
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Fig.8 Driving Cycle Developed by GA
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Table 5 Errors of Predicted Emissions
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