
A Model for Predicting the Rate of Multiple Passing 
Maneuvers on Two Lane Rural Highways

Methodology

Statistical modeling: The following count data

regressions developed to find the best prediction models:

• Poisson model

• Negative Binomial (NB) model

• Poisson Random-Effects model

• Zero-Inflated Poisson (ZIP) model

Introduction

• Two-lane road passing zones are designed for single passing

maneuvers;

• About 20% involve multiple passing;

• Compared to single passes, multiple passing carry a

significantly higher level of risk;

Study objective: Develop a model to predict multiple passing

rates to enhance safety of two-lane rural highways by

investigating variable influences.
Result
• Estimated Poisson model parameters

Goodness-of-fit: deviance test (χ2 = 85.86; p-value = 0.0508)

AIC = 234.467, BIC = 257.774

Discussion and conclusion

• Maximum passing rate occurred at a traffic flow rate of 815

veh/h irrespective of the directional split of traffic

• Maximum rate occurred at a directional splits of 66%

• An increase in percent heavy vehicles increases the rate of

multiple passing maneuvers

• For low level of percent heavy vehicles (7.83%), the rate

increases with an increase in lane width

• An increase in the difference between the average and the

85th percentile free-flow speeds highly increases the rate of

multiple passing maneuvers

• The prediction model for the rate of multiple passing

maneuvers helps road designers control the minimum rate
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Methodology

• The videos were recorded by

38, 15 min-duration flights;

• Geometry variables measured

in the field

• 7 passing zones on 3 two-lane

rural highways

Case studies:

• Retrieve passing maneuvers

and kinematic vehicle data

variables β-Estimate Z-value p-value
V (Traffic volume) 0.012677 2.78 0.006 ***

V2 -7.77×10-6 -1.65 0.098 *

DS (Directional Split) 0.1854847 2.47 0.014 **𝐷𝑆2 -0.0014129 -1.96 0.050 **

LW (Lane width) 3.269985 4.22 0.000 ***

PHVS (% Heavy vehicle) 1.350499 1.90 0.058 *

PHVS × LW -0.417371 -1.94 0.053 *

PHVS × VG (Vertical grad) 0.0251031 2.35 0.019 **

Sdiff (Speed differences) 0.0298582 2.43 0.015 **

constant -21.33813 -5.43 0.000 

Number of  Zero observations = 29

Number of  observations = 76

Hourly rate of

multiple passing

maneuvers

Hourly rate of
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