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Severity Analysis for Vulnerable Pedestrian Accident Utilizing
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Abstract : This study proposes severity analysis for pedestrian accidents by improving variables which were used for general severity
analysis. The existing variables were collected based on the interviews with policeman or witnesses and evidence of accidents.
Therefore, existing variables were subjective and had several measurement errors. In order to improve such problems, this study
collected variables from vehicle recorder of taxi which recorded the moment of accidents. As a result, explanatory power of
independent variables was enhanced and the complete objective variables could be collected. After collecting variables, ordered probit
model was developed by utilizing vehicle recorder database. Fitness of ordered probit model was 0.23. Vehicle speed and pedestrian’s
eye direction variables were the most critical factors for severity of pedestrian accident. In addition, severity analysis for vulnerable
pedestrian was carried out. As a result, it was revealed that vehicle speed, pedestrian’s eye direction and safety zone variables affected
the severity of pedestrian accidents most. Particularly, vehicle speed variable is the most important factor. Consequently, driver’s
defensive driving and compliance to the regulations are the priority to reduce severity of pedestrian accidents and prevent pedestrian
accident.
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Fig. 1. Annual ratio of pedestrian accidents
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Table 1. Classification of variable on this study
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Type Name of Detailed classification of | Percentage =0
» variable variable (%) ZYeo|| 71 & 3RS 7| Ao R Uelhton nE
First aid 11
ety G i #47}025 ol A {2l AielE A Ao
ng;gg;nt of Tnjury 30 Uebsith B3z B4, 4% §4, =28 E49
weciden Serious injuy z wgo] Aabdvke theat Pk
Death 8
Adult 65
(non-Mobility handicapped) 4.1.1 HSX EM
re | MU e |12 AT S A ByRe] @ A7), gel), 2pA
(kids under 14)
Mobility handicapped %3
(adults over 65) Table 2, Result of severity analysis for pedestrian accident
Attribute of . Walk 69
pedestrian Pedes’grla: Run 20 significance
behavior - Name of Variable Coefficient | t-value
Bike 11 level
Pedestrian’s Yes 34 Pedestrian behavior(Run)* 0023 | 0188 | 0851
eye direction
to the car* No 66 Pedestrian behavior(Bike)* 0204 | 1463 0.143
Violation of Obey the regulation 49 Pedestrian’s eye direction to the car* |  0.346 | 3.093 0.002
regulation™ Violate the regulation 51 Violati : ot destriam* o117 0993 P~
under 30km/h 5 iolation of regulation(pedestrian) . . .
Vehicle Speed* 30~60km/h 36 Vehicle speed(30~60km/h)* 0.446 3.470 0.001
over 60km/h 12 Vehicle speed(over 60km/h)* 1.064 5.800 0.000
Attribute . Turn . .
of driver [t)}irectul)]r} 1of (turn, change lane) 41 Direction of the vehicle 0.350 2915 0.004
¢ vehicle Straight 59 Violation of regulation(driver)* 0.277 2.707 0.007
Violation of Obey the regulation 32 Time of the accident 0.284 | 2746 |  0.006
regulation* Violate the regulation 68 Condition of searegation
. Day-time 6 (pedestrian and e el‘fide) 0244 | 2.149 | 0.032
Time of the (AM 6:00 ~ PM 6:00)
accident Night-time 1 Low visibility* 0.107 0.956 0.339
— (PM 6:00 ~ AM 6:00) Land use of accident 0,284 2936 0025
Condltlog of Fine condition 46 area(commercial) ’ ’ ’
segregation Land  aoeident
. (pedestrian and . anc use ol acciden
Atftrlbu;e P vehicle) Bad condition 54 area(residential) 0.133 0.971 0.332
of roa —
environment | oy visibility* Low visibility 30 Location of accident 0303 | 2698 | 0.007
Clear visibility 70 .
- Sample size 484
; Pedestrian safety zone 12 o
Land use o Commercial arca 3% Statistic LL(3) -590.982
accident area - - analysis
Residential area 52 result 2 54.361
Location of Road side 52 5 021
accident Middle of the road 48 r -

* This variable is improved or added variable compared with existing
study.

* This variable is improved or added variable compared with exisiting
study.
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Table 3. Comparsion of adult and mobility handicapped
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nef 421 S el 2908 Eae AT
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Bolstoich. web 28 W ER Sk

Adult Mobility handicapped Mobility handicapped
Name of Variable (non-Mobility handicap-pefi) (kids under 14? ‘ (adults over 65-) ‘
Coefficient t-value Slgr;lef\'llz?nce Coefficient | t-value Slgr;:}f"llzfnce Coefficient | t-value Slgl};f\'l]zflince
Pedestrian behavior(Run) 0.038 0.238 0.812 0.395 0.668 0.504 0.441 1.202 0.229
Pedestrian behavior(Bike) 0.487 2.645 0.008 0.109 0.142 0.887 0.165 0.606 0.545
Pedestrian’s eye direction to the car 0.318 2.920 0.004 0.411 3.128 0.002 0.431 2.510 0.013
Violation of regulation(pedestrian) 0.156 1.042 0.298 0.684 1.966 0.049 0.076 0.287 0.774
Vehicle speed(30~60km/h) 0.395 2427 0.015 0.581 2.980 0.004 0.671 2.548 0.011
Vehicle speed(over 60km/h) 0.941 4.103 0.000 1.165 3415 0.000 1.301 3.690 0.000
Direction of the vehicle 0.374 2.610 0.009 0.605 1.018 0.309 0.090 0.324 0.746
Violation of regulation(driver) 0.142 1.110 0.267 0.211 2.403 0.014 0.138 2.209 0.028
Time of the accident 0.287 2.178 0.029 0.321 0.877 0.380 0.528 2.256 0.024
Condition of segregation 0.160 1093 | 0274 0315 | 0897 | 0380 0487 | 1862 | 0052
(pedestrian and vehicle)
Low visibility 0.200 1.439 0.150 0.331 0.856 0.392 0.136 0.547 0.584
Land use of accident area(commercial) 0.241 2.809 0.005 0.303 2.089 0.043 0.413 2.450 0.012
Land use of accident area(residential) 0.111 0.626 0.531 0.035 0.103 0.918 0.380 3.662 0.000
Location of accident 0.314 2.154 0.031 0.780 2.486 0.013 0.189 0.798 0.425
Sample size 313 59 112
Statistic LL(B) -373.371 -264.088 -376.617
analysis 5
result T 34.994 20.841 35.021
rs 0.228 0.153 0.231
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