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A Risk Estimating Model for Traffic Accident Based on the Human Error
in Judgement on Vehicular Traffic Speed

Youichi TAMURA and Tsuyoshi ISHIMITSU

Abstract

Recent every year, more than ten thousand people have been killed and about eighty hundred thousand
peoples have been injured on roads in Japan. Many of those traffic accidents are caused not only by
careless or reckless behaviors but also by human errors concerning with drivers and pedestrians. The
typical human errors concerned with traffic accidents are made in judgement on speed and distance of
oncoming vehicles, e.g., right-turn drivers at intersections often made errors of judgement on vehicular
speed and headway of oncoming vehicles, and pedestrians frequently select too short headway to across
a road as a results of underestimate of vehicular speeds. To decrease traffic acccidents resulted such
human errors, it is required to provide more definite informations on the relationships between the human
error and danger of traffic accidents. We developed a probabilistic model to estimate the risk of traffic
accident caused in pedestrians road crossing based on the error of judgement on vehicular speed and

headway. Some results of the model culculations are also shown and discussed in this paper.
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Table1l Secular statistics of traffic accidents and registrated vehicles

Total Number ; . , Casualties per 10,000 Casualties per

Year of lties Reg;s;z:d registrated vehicles 100,000 persons
Accidents Killed Injured Killed Injured Killed Injured
-—gﬁgii—%%- ~1945 8,706 3,365 9,094 144,351 | 233.1 £30.0 4.7 12.6
—S—t——fﬂ— 1960 449,917 12,055 289, 156 3,302,072 36.5 875.17 12.9 309.5
--Szz-g?--lv 1970 718,080 16, 765 981,096 18,586, 503 9.0 5217.9 16.0 937.4
——S?ai—e—v— 1980 476,667 8,760 598,719 38,938, 996 2.2 163.8 1.5 511.5
o 1991~ 662, 388 11,105 810, 245 62,890, 623 1.8 128.8 9.0 653. 2
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Table 2 Traffic accidents concering with crossing, entering and turning actions

Types 1970 1980 1991

of Types of Action Number % (2) Number % (2) Number % (2)
Accident % (1) % (3) % (1) % (3) % (1) % (3)
, 25,308 14.2 15, 602 16.5 16,329 | 22.6
Crossing At Intersection 100.0 3.5 61.6 3.3 2.2 2.8
) ) 5, 505 5.6 5, 981 6.3 5,712 7.0
Pedjszr‘a“s Ent::ing Near Intersection 100.0 1.3 62.9 1.3 60. 1 0.9
s ) 90, 557 52.9 | 49,264 | 52.2 33,907 41.8
Vehicles Between Intersections —or= 12.6 54.4 10.3 37.4 5.1
125,370 | 73.3 | 70,847 | 5.0 57,948 1.4
Subtotal 100.0 17.5 56.5 14.9 46.2 3.7
45,657 26.7 | 23,685 | 25.0 | 23,210 28.6
Others 100.0 6.4 51.8 5.0 50.8 3.5
171,027 | 100.0 94,502 | 100.0 | 8L 158 | 100.0
Subtotal 100.0 23.8 55.3 | 19.5 7.5 | 12.3
. . 100,297 | 20.4 | 105,286 | 29.8 | 184,643 3.1
Crossing or Entering 100.0 14.0 105.0 | 22.1 8.1 | 27.9
Right Tarni 70,873 14.4 | 48,618 13.7 60,391 L1
Vehictes | Turni ne 100.0 3.9 63.6 10.2 85.2 9.1
o . Lott Tami 17,978 3.6 22,514 6.4 26,270 4.8
Vehiotos urning 100.0 2.5 126.2 4.7 146.1 1.0
Sbtotal 189,148 | 38.4 | 176,418 | 49.9 | 271,304 | 50.0
100.0 26.3 93.3 | 37.0 143.4 | 410
ot 303,773 | 6L.6 | 177,430 | 50.1 | Z7L,190 50.0
ers 100.0 42.3 53.4 37.2 9.3 40.9
492,921 | 100.0 | 353,848 | 100.0 | 542,494 | 100.0
Subtotal 100.0 88.6 1.8 | 742 0.1 | 8L9

ot 54,132 | — 28,321 | — 38,7136 | —
ers 100.0 7.5 52.3 5.9 1.6 5.8

) 718,080 | — 476,617 | — 662,388 | —
Total Accident Nusher 100.0 | 1000 66.4 | 1000 9.2 | 100.0

% (1), (2) and (3) are the percentage for the value in 1970, the subtotal of each type of accidents and the total

accidents, respectively.
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Table3 Parameter values used in computation
Road Width Vehicle and Pedestrian Correct Incorrect
Sholder | 0.75 m Vehicle 50.0 km/h 40 km/h
Lane 3.25 m/lane .| Non-old Age ] 1.400 /s 1.503 /s
Total | 8.00 m Pedestrian ™ g age | L2055 w/s | 1400 w/s
Table4 Accident probability in the case that pedestrian rush out in the road (Crossing pattjrn 1)
. Non-old Age 0ld Age
Picﬁzﬁt':t Traffic Volume (vpm/lane) Traffic Volume (vpm/lane)
ovabiiity 5 10 15 20 5 10 15 20
R: 0.159 0.227 0.315 0.419 0.214 0.298 0.401 0.515
Rz 0.175 0.256 0.357 0.471 0.220 0.319 0.436 0.560
Rr 0. 306 0.425 0.560 0.693 0.387 0.522 0.662 0.787
Ratio of Ry Values of 0ld Age to Non-old Age 1.26 1.23 1.18 1.13
Table5 Accident probability in the case that pedestrian confirm approach of vehicles on both lane at once

(Crossing pattern II)

Accident 'Non-old Age _ 01d Age
Probability Traffic Volume (vpm/lane) Traffic Volume (vpm/lane)
5 10 15 20 5 10 15 20
R, 0.173 0.256 0.354 0.458 0.196 0.289 0. 396 0.508
R 0.332 0.438 0.545 0.646 0.367 0.478 0.588 0.688
Rr 0.448 0.582 0.706 0. 808 0.491 0.629 0.751 0,846
Ratio of Rr Values of 0ld Age to Non-old Age 1.10 1.09 1.06 1.05

Table6 Accident probability in the case that pedestrian confirm approach of vehicles at each lane crossing
(Crossing pattern III)

Accident Non-old Age : 0ld Age
Probability Traffic Volume (vpm/lane) Traffic Volume (vpm/lane)
5 10 15 20 5 10 15 20
R, 0.173 0.256 0.354 0.458 0.196 0.288 0.396 0.508
R 0.197 0.271 0.357 0. 450 0.232 0.314 0.408 0.505
Rr 0.337 0.457 0.584 0.702 0.382 0.512 0.643 0. 757
Ratio of Rr Values of 0ld Age to Non-old Age 1.13 1.12 1.10 1.08

Table 7 Comparisons of accident probability of each cossing pattern

Ratio of Each Accident Pobability to the one of Crossing Pattern I
. Non-old Age 0ld Age
Type of Crossing Traffic Volume (vpa/land) Traffic Volume (vpa/lane)
5 10 15 20 5 10 15 20
Pattern I 0.900 0.930 0.959 0.987 1.013 1.019 1.030 1.040
Pattern II 1.329 1.274 1.209 1.151 1.285 1.229 1.168 1.118
Pattern I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Table8 Comparison of crosinng opportunity in each crossing pattern
Probability of Crossinng opportunity
. Non-old Age 0ld Age
Type of Crossing Traffic Volume (vpm/lane) Traffic Volume (vpm/lane)
5 10 15 20 5 10 15 20
Pattern I 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Pattern I 0.480 0.330 0.199 0.104 0.408 0.259 0. 141 0.065
Pattern III 0.695 0.575 0.441 0.307 0.613 0.478 0.338 0.215
Ratio of IIl to II 1.45 1.74 2.22 2.95 1.50 1.85 2.40 3.31
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