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Development of a Pedestrian Accident Exposure Estimation Modelconsidering
Walking Conflicts
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ABSTRACT

Pedestrian traffic needs to be accurately quantified to predict effectively pedestrian traffic
accidents, however, pedestrian traffic is more difficult to measure than vehicle traffic. In this study,
we suggest the time-and cost-effective application of mobile closed-circuit television (CCTV) using
a smartphone as an alternative that can collect and analyze real-time data with little. In the present
investigation, the pedestrian-vehicle conflict that can develop into an accident was defined as the
pedestrian accident exposure. After installing mobile CCTV in 40 sections of Dongseong-ro, Daegu,
the pedestrian accident exposure was estimated through negative binomial regression analysis using
the collected data. The results of the analysis showed statistically significant changes in the pedestrian
accident exposure variables. Based on the present results, a pedestrian accident exposure estimation
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<Fig. 1> Pedestrian traffic accidents and deaths in the past 10 years
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<Table 1> Descriptions of Factors
Factor Description
between '\l:zahffcilce Sc:ﬂigi destrians Number of collisions between pedestrians and cars
road characteristics Classified into intersections, two-way traffic, and one-way traffic
road width Width of the whole road
geometry number of vehicle lane Number of lanes on the road
waffic vehicle Number of cars that passed the measurement section
pedestrian Number of pedestrians passing through the measurement section
etc obstacle Obstacles obstructing walking, including no parking signs, commercial signs, etc.
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<Table 2> Result of video analysis

Geometry Traffic etc Traffic Conflict
CCTV Time Road between
No. characteristics | road width nur.nber of el pedestrian sl vehicles and
(m) vehicle lane pedestrians
1 1:00:00 One-way 8 1 4 - - _
1 1:00:15 One-way 8 1 1 - - -
1:00:26 One-way 8 1 1 - - -
4 | 15900 | omeway | s | 1 [ 1 | 2 | - ] 1
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<Table 3> Descriptive statistics of statistical analysis variables

Variables N Min Max Mean Std. Deviation
Dependent Traffic Conflict
- . Rk 12.61 144
Variable between vehicles and pedestrians 00 370 619 538
Intersection 21 - - - -
Categorical Road wowa ) - - i i
Variable characteristics Y
One-way 17 - - - -
Road width - 5.0 9.0 6.762 1.7259
Geometry
) Number of vehicle lane - 1 2 1.24 0.428
Covariate Pedestrian - 16 1183 244.90 267.984
Variable Traffic
Vehicle - 1 114 4748 39.810
Etc Obstacle - 0 2 0.14 0.469

<Table 4> Result of analysis using negative binomial regression

Variables Coef.(B) Std. Err p
Intersection -0.098 0.3489 0.778
Road characteristics two-way 1.223 0.6779 0.071*
One-way 0
Road width 0.039 0.1517 0.796
Geometry
Number of vehicle lane -1.306 0.3895 0.001%**
Pedestrian 0.002 0.0007 0.001%**
Traffic
Vehicle 0.025 0.0047 0.000%#**
Etc Obstacle 1.580 0.5729 0.006%**
constant 1.653 0.8976 0.066*
Log likelihood -252.286
AIC 520.573
BIC 540.019
LR test 95.830 (p<0.05)

#p<0.1, **p<0.05, *+*p<0.01
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