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VDDF

ADDF
RPA RNA

IDF

feature pair
pair 

number

correlation 

mean of velocity & displacement (1,16) 1.000

variance of acceleration & mean of 

acceleration square
(10,17) 1.000

energy & displacement (3,16) 0.963

mean of velocity & energy (1,3) 0.963

mean of velocity & maximum 

velocity
(1,6) 0.881

variance of velocity & variance of 

energy
(6,16) 0.881

Velocity Dependent Driving Features
Acceleration Dependent Driving Features

Independent Driving Features
Idle time percent

feature pair
pair 

number

correlation 

variance of velocity & (max

velocity)-(min velocity)
(2,4) 0.852

energy & maximum velocity (3,6) 0.829

energy & minimum velocity (2,8) 0.824

energy & maximum velocity (3,7) 0.821

minimum acceleration & mean of 

acceleration square
(15,17) -0.805

variance of acceleration & 

minimum acceleration
(10,15) -0.805

mean of acceleration square & 

relative negative acceleration
(17,19) -0.816

variance of acceleration & relative 

negative acceleration
(10,19) -0.817
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IDF VDDF

ADDF

Hybrid Samand(Electric Assist Controller)

Feature Name Feature No. Index

Energy 3 0.6481

Mean of Velocity 1 0.6259

Displacement 16 0.6256

Maximum Velocity 6 0.5950

Minimum Velocity 7 0.5401

Idle Time Percentage 5 0.4785

Cruise Percentage 13 0.4765

Variance of Energy 4 0.4549

(max velocity)-(min

velocity)
8 0.3947

Average Accelerating 11 0.3707

Relative Positive 

Acceleration (RPA)
18 0.3446

Maximum Acceleration 14 0.3342

Variance of Velocity 2 0.3227

Average Decelerating 12 0.308

% time acceleration>1.5 20 0.293

Minimum Acceleration 15 0.2889

% time v.a is 3-6 21 0.2873

Relative Negative 

Acceleration (RNA)
19 0.2820

Variance of Acceleration 10 0.2811

Mean Square Acceleration 17 0.2807

Mean of Acceleration 9 0.1904
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Abstract
This paper presents driving features and their influences on the vehicle’s fuel consumption and exhaust 

emissions; driving data gathering is performed in real traffic conditions in order to provide the velocity time 
series. Advance Vehicle Locating (AVL) systems based on GPS technology are used for driving data collec-
tion. Then 21 driving features are defined based on vehicle’s velocity time series. After the extraction of fea-
tures from the driving data, relation between the features is investigated in order to determine independent 
features. The influence of the selected features on vehicle’s fuel consumption and pollutant emissions is then 
studied using computer simulations. The Advisor software is utilized here for two types of vehicles, conven-
tional SAMAND and hybrid SAMAND (HEV), simulation results are compared with test results in some 
cases. Finally the most effective driving features are determined by a total index and superior features are 
identified and presented as the result of this study. These superior features can be used in traffic condition 
clustering, driving cycle development, traffic condition clustering and intelligent HEV control.
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