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181 | 104 | 012 1.000 0.12 {vehltimed} => {exclu_lanel} 1
168 | 1.04 | 0111 1.000 0.111 {time5,year1} => {exclu_lanel} 2
201 | 1.04 0.133 1.000 0.133 {vehltime5} => {exclu_lanel} 3
212 | 1.04 0.14 1.000 0.14 {hightypel,time5} => {exclu_lanel} 4
208 | 1.04 | 0.138 1.000 0.138 {vehlyear2} => {exclu_lanel} 5
210 | 1.04 0.139 1.000 0.139 {ispedestrian2,vehl} => {exclu_lanel} 6
166 | 1.04 0.11 1.000 0.11 {ped_specia_state2,vehltimed} => {exclu_lanel} 7
173 | 104 | 0114 1.000 0.114 {ped_special_state2,veh1,time5} => {exclu_lanel} 8
184 | 1.04 0.122 1.000 0.122 {hightypel,ped_special_state?,time5} => {exclu_lanel} 9
154 | 1.04 0.102 1.000 0.102 {ispedestrianl,vehl,year2} => {exclu_lanel} 10
178 | 1.04 | 0118 1.000 0.118 {ped_special_state2,vehl,year2} => {exclu_lanel} 11
234 | 1.04 0.155 1.000 0.155 {fat_location2,ped_special_state2,vehl} => {exclu_lanel} 12
205 | 1.04 0.136 1.000 0.136 {ispedestrian2,ped_specia_state2,vehl} => {exclu_lanel} 13
161 | 1.04 0.106 1.000 0.106 {fat_location2,ped_specia_state2,vehl,whyl} => {exclu_lanel} 14
162 | 104 0.107 1.000 0.107 {fat_locationz,isped&?&agﬁﬂiﬁgi?ecial_statez,vehl} = 15
156 | 1.04 0.103 1.000 0.103 {hlghtypel,fat_locatlon?,leipc?gictarrllgrll}l,ped_speclal_stateZ} = 16
235 | 1.03 0.156 0.996 0.155 {hightypel,ped_specia_state2,vehl,whyl} => {exclu_lanel} 17
211 | 1.03 0.14 0.995 0.14 {hightypel,fat_locationl,ispedestrian2} => {exclu_lanel} 18
208 | 1.03| 0138 0995 o013 | {hightypel.fat Jocat on?jj‘(ﬁiﬂg}z'pw—smid—wea = | 19
204 | 1.03 | 0.136 0.995 0.135 {ispedestrian1,time5} => {exclu_lanel} 20
198 | 1.03 0.132 0.995 0.131 {hightypel,ped_specia_state?,year2} => {exclu_lanel} 21
194 | 103 | 0129 0.995 0.128 {hightypel'iSpedesma?léi’i:?pai‘gﬂ—smez*vehl'Whyl} = 22
188 | 1.03 | 0.125 0.995 0.124 {hightypes} => {exclu_lanel} 23
187 | 1.08 | 0.124 0.995 0.124 {veh2why2} => {ped_special_state?} 24
184 | 1.07 0.122 0.995 0.122 {veh2,exclu_lanel,why2} => {ped_specia_state2} 25
180 | 1.07 | 012 0.994 0.119 {ispedestrian2,veh2,why2} => { ped_special_state2} 26
177 | 107 | 0118 0.994 0.117 | {ispedestrian2,veh2,exclu_lanelwhy2} => {ped_specia_state2} | 27
176 | 1.03 0.117 0.994 0.116 {hightype3,ped_special_state?} => {exclu_lanel} 28
164 | 1.03 0.109 0.994 0.108 {ispedestrianl,ped_specia_state2,time5} => {exclu_lanel} 29
322 | 1.03 0.214 0.994 0.213 { hightypel,ped_specia_state?,veh1} => {exclu_lanel} 30
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962 | 1.024 0.101 1 0.101 {month5} => {weather1} 1
1012 | 1.022 | 0.1065 0.998 0.1063 {month4} => {weatherl} 2
999 | 1.022 | 0.1051 0.998 0.1049 {month6} => {weather1} 3
972 | 1011 | 0.1033 0.9878 0.1021 {hightype2, day3} =>{weatherl} 4
1062 | 1.011 0.113 0.987 0.1115 {why1, config2} =>{weatherl} 5
959 101 0.1021 0.9866 0.1007 {humanfacl, day2} =>{weatherl} 6
1168 | 1.01 | 0.1243 0.9865 0.1227 {timel} =>{weatherl} 7
1395 | 1.01 0.1486 0.9859 0.1465 {day2} => {weather1} 8
969 | 1.009 | 0.1032 0.9858 0.1018 {humanfacl, day3} =>{weatherl} 9
1432 | 1.008 | 0.1528 0.9842 0.1504 {day3} => {weatherl} 10
1198 | 1.007 | 0.1279 0.9836 0.1258 {humanfacl, config3} =>{weather1} 11
1042 | 1.007 | 0.1113 0.983 0.1094 {acctypel, day2} => {weatherl} 12
1310 | 1.006 0.14 0.9827 0.1376 {hightype2, humanfacl, config2} =>{weather1} 13
1671 | 1.006 | 0.1786 0.9824 0.1755 {hightype2, humanfacl, why1} =>{weatherl} 14
1040 | 1.006 | 0.1112 0.9821 0.1092 {acctypel, dayl} => {weatherl} 15
1571 | 1.005 0.168 0.9819 0.165 {humanfacl, config2} => {weather1} 16
1929 | 1.005 | 0.2063 0.9817 0.2026 {hightype2, config2} =>{weatherl} 17
1119 | 1.005 | 0.1197 0.9816 0.1175 {acctypel, day3} => { weather1} 18
2329 | 1.005 | 0.2492 0.9815 0.2446 {config2} =>{weather1} 19
1373 | 1.004 | 0.147 0.9807 0.1442 {day1} => {weather1} 20
2491 | 1.004 | 0.2667 0.9807 0.2616 {humanfacl, why1} =>{weatherl} 21
2524 | 1.004 | 0.2704 0.9802 0.265 {hightype2, why1} =>{weatherl} 22
3661 | 1.004 | 0.3922 0.9802 0.3844 {why1} =>{weather1} 23
1825 | 1.004 | 0.1955 0.9801 0.1916 {hightype2, time3} => {weather1} 24
1133 | 1.004 | 0.1214 0.9801 0.119 {hightype2, humanfacl, time3} => {weatherl} 25
1472 | 1.004 | 0.1577 0.98 0.1546 | {hightype2, acctypel, humanfacl, whyl} =>{weather1} 26
1028 | 1.003 | 0.1102 0.98 0.1079 {why1, time3} =>{weatherl} 27
1070 | 1.003 | 0.1147 0.9799 0.1124 {humanfacl, why6} =>{weather1} 28
1448 | 1.003 0.1552 0.9797 0.1521 {acctypel, config3} => {weatherl} 29
2230 | 1.003 | 0.2391 0.9794 0.2342 {acctypel, humanfacl, whyl} =>{weatherl} 30
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-Ahmed Hossain, Xiaoduan Sun, Raju Thapa,
Md. Mahmud Hossain, Subasish Das, (2023).
Exploring assaciation of contributing factorsto
pedestrian fatal and severe injury crashes under
dark-no-streetlight condition, IATSS Research,
Vol. 47, Issue 2, 214-224.
doi.org/10.1016/j.iatssr.2023.03.002.
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ABSTRACT

In urban streets, severe traffic crashes mostly relate to vulnerable users such as pedestrians, and
cyclists. Because of not being protected like vehicles for their occupants, the severity of such
crashes is high. Now, in the world sustainable transportation (walking and bicycle) is
highlighted, thusit isimportant to regard the safety of thisgroup of users more. For thispurpose,
it is necessary to gain an insight from previous crashes of vulnerable users. Therefore it is
possible to propose countermeasures to reduce the crashes and prevent future incidents. In this
paper, association rules s used as a machine learning method to find the frequent patterns and
rules in the crashes of pedestrians, and cyclists. Tehran (capital of Iran) as a city with high
frequency of fatal crashesin the period of 2020 to 2021 is selected as the case study. Theresults
indicated that most fatal crashes among vulnerable road users relate to pedestrians and
motorcycles (43 and 42 percent). Most of those who died in pedestrian crashes wereforeigners,
homeless, and municipal workers (support 0.926). Most of the injuries related to the crash of
vehicles with motorcycles (support 0.661). In injury crashes of motorcycles, road and
environment factors did not have a great role. Nevertheless, human factor in the form of
non-necessary agility and acceleration was an effective variable (support 0.661). Engineering,
education, regulation and enforcement can be the most effective countermeasures to reduce the
severe crashes among vulnerable road usersin Tehran.
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