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Driving Cycles

• Driving cycles have been developed to provide a single speed-

time profile that is representative of driving. 

Figure 1 Example of Driving Cycle

Usage

• Estimating vehicle emissions and fuel consumption. 

• Can driving cycles be used for traffic safety? 

Introduction
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Crash Analysis

 Traffic Characteristics: higher speed will lead to high crash rate.

 Roadway features: Median types, surface condition and horizontal 

curves can affect crash severity.

Limitation of previous studies

 The relationship between speed integrating road conditions and 

crash risk is still not well understood.

 Driving cycles still have not been involved in traffic safety. 

Existing Studies
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Data Source

• The Strategic Highway Research Program 2 (SHRP 2) 

naturalistic driving study (NDS) data.

• Related Road Information Database (RID).

(a) WA                                                                 (b) FL       

Data Source
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Figure 2 NDS Map
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Crash data on full-access-controlled highways from year 2006 to 

2012 were extracted. A total of 4,849 road segments with crash rate 

information were extracted.

Crash Data
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Figure 3 Distribution of Crash Rate
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• Light duty vehicles on full-access-control highways were used for 

developing driving cycles. 

• The driving cycle procedure took the roadway properties of the functional 

system, area, through lane number, speed limit, horizontal curve level, LOS 

and grade level into consideration . Table 2 shows different scenarios.

Driving Cycles Developments
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Driving Cycles Developments
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Table 2 Driving cycles on full-access-controlled highways
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Methodology of Correlation
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Negative Binomial Regression
Advantage: Handle overdispered data and categorical data better 

than other models. 

Regression in R
Functional systems, area type, curve level, and grade level should 

be considered as dummy variables because they are categorical 

data. 

Table 3 Variables of negative binomial model



Center for Advanced Transportation Education and Research
University of Nevada, Reno

Model Implementation
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 Model Validity
Figure 3 Diagnostics plot of negative binomial model

(a)No non-linear patterns 

in residuals. 

(b)Normal distribution. 

(c)None of the values of 

the vertical axis is 

greater than 2. 

(d)Existence of leverage 

points may be caused 

by other variables, 

such as International 

Roughness Index 

(IRI), not covered in 

the model. 
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Table 4 Summary of R output

Implementation
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 Regression Result (shown in Table 4)

Coefficient : the log relation between variables and crash rate.

P <0.05 means the influence of this factor is statistically significant.

P <0.001indicates the influence of this factor is statistically highly 

significant.
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4.Model Implementation
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 Regression Result (Cont’d)

• speed variance and urban area have the highest significant 

influence on crash rates. Higher speed variance and 

roadways located in urban areas (P value<0.001) are more 

likely to have a higher crash risk. 

• Number of through lanes (P value<0.01) is also another 

important factor to crash risk. In theory, increasing through 

lanes (coefficient = -0.211177) will decrease the crash rate.

• High average speed will increase crash rates.
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For the first time, driving cycles are involved in predicting crash 

risk, as evidenced in this study. The main findings are summarized 

as follows:

 Freeway in urban area, fewer number of through lanes and high 

speed variance will increase crash risk. 

 Though higher speed on full-access-control highways can 

reduce fuel consumption cost, it can also result in a higher crash 

risk. 

Limitation:

• For traffic conditions, only LOS A is considered in this paper. 

• In the negative binomial model, not all road features are 

covered because of limited data. 

5. Summary
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Thank you!
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