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ABSTRACT

In this paper, we introduce a warmning message providing methodology by considering the elderly’s walking behavior in V2P(: Vehicle-to-Pedestrian)
communication systems. Using the elderly’s accident records in Kyounggi-do area from 2011 to 2014, the elderly’s accident behaviors are analyzed by
categorizing accidents as road type (single road/ crossing road), existence of traffic signal (with signal/ without signal), existence of crosswalk (crosswalk/
jaywalk), cause of accident (jaywalk/ signal violation/ carelessness accident/ Etc.). In addition, the elderly’s behavior variable and vehicle speed are applied,
then some threshold values are utilized in a warning message providing in conflict area. Finally, we propose a distance which can protect an accident
depending on the elderly’s walking speed, safety margin and vehicle speed. By applying the results of this research to the V2P/P2V communication based
road safety message providing system with the elderly’s walking behavior, it may be helpful to reduce accident rate of the elderly.
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E 1. EE2RY0 W2 AlDEF
Table 1. Accident classification by roadtype
Roe::typ Roadway | Crosswalk | Other Total
Unli’fi“al S6646%) | 140(11%) | 36(3%) | 742(61%)
Signalized | 96(8%) 314(26%) 40%) | 414(34%)
Other 63(5%) 63(5%)
Total 662(54%) | 454(37%) | 1038%) | 1219(100%)

E 2 TEHEO mE MIZF

Table 2. Accident classification by roadways

Roadway Int.ersect Roadway Other Total
S on
U“;‘egd“al 219(18%) | 49(4%) | 474(39%) | 742(61%)
SigIﬁ‘lize 169(14%) | 20%) | 243Q0%) | 414(34%)
Other 11(1%) 10%) 51(4%) 63(5%)
Total | 399(33%) | 524%) | 768(63%) | 1219100%)
E 3. APl wWE AlDEF

Table 3. Accident classification by accident reasons

Roadtyp | Jaywalki Violation Carele Total
es ng sSness
Uriit‘fi“al 14112%) | 10%) | 60049%) | 742(61%)
Slg‘:iahze 146(12%) | 615%) | 207(17%) | 415(34%)
Other - - 635%) | 63G%)
Total | 28724%) | &2(5%) | 871(71%) | 1219(100%
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Intersection
Through Vehicle Through Vehicle Left Turn Vehicle
From (TH/LP1) (TH/LP2) (LT/LP)

Left | |
(Pedestri | . % |
an) T = = =

1 il “‘*\ [ [

il al | Z

Right Turn Vehicle
(RT/LP)

5.1% 14.1% 5.1%
From (TH/RP) (TH/RP2) (LT/RP) (RT/RP)
Right
(Pedestrl \\_ i’ \\_ -
; f|_ ' {Téﬁ
VI |
21.2% 23.2% 10.1%
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Fig. 1 Classification of V2P conflict types in
intersection
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dEo AF a9 29 Zo] T00Mhz W V2V
Vehicle to Vehicle) /V2I (@ Infrastructure to
Vehicle) &41¢] FHZ P2V &4 7|&S AHox
ATH3l o A$ AF2 OBEC On-board units)E
7FA 2 9132, RSUC Roadside Unit)E &3] A=
A A 2=E st QL PPT (¢ Pedestrian
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£ Aldet
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P
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Fig. 2 Example of Scenario in Japan [3]
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Table 4. The difference of elderly/non-elderly
pedestrian behavior [8][9)]

( 5 A, A
Perehs BE YA B

Rz AAME Bl Bala 2 A A o]8AE 7 Elderly Non-elderly pval
A)3faL zpEFol| Mgels AH|2olt), HESE AT AT Characteristic (,;\(rle;eel%e) Ave;e;%e) (std e
ol ¥ 33 22 FATAVINRE] P2V AH| 2o ~crossi
" TR Street-crossing | 16774 3) | 925(339) | 0.001
oblElA 2 A EAS S AeHAlL time (sec.)
Number of steps | 20.22 (5.5) | 17.96 (3.39) | 0.000
Step length (cm) | 47.2 (9.0) 52 (9.0) 0.005
Crossing speed
0.93 (0.33 1.09 (0.35 0.001
(mfs) (0.33) (0.35)
Critical gap (sec) | 6.582 (4.6) | 7.388(6.23) | 0.060
e Safet; i
y margin
J" S () 252(093) | 2.86(0.82) | 0.008
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Fig. 3 Safety message transmission system in the
single road [4]
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g = ¥4 7% % (98m/sec2)
f = Eoloje} wde] ek njnd uldAS
V = A% FY%5 = (km/h)

E 6 MdASTY HXAIA
Table 6. Sight distance by design speed

Design Operational | Coefficient of|  Sight
Speed (km/h) | Speed (km/h) friction(f) distance (m)
120 102 0.28 212.0
110 93.5 0.28 183.6
100 85 0.29 153.8
90 76.5 0.30 127.4
80 68 0.30 105.9
70 63 0.31 92.6
60 54 0.32 72.3
50 45 0.34 54.0
40 36 0.37 384
30 30 0.44 28.7
20 20 0.44 17.4
B 7. DYHAYH| DHA SHWE o RS ol wE

TE= AHe
Table 7. Required distance by vehicle speed and
elderly/non—elderly pedestrian behaviors

Reaui Vehicle Speed (km/h)
equir Desi
ed 60 30 40
Distanc X -
e (m) onal:m 4 45 36
Hderly 884 672 488 372 2.0
Driver Nondd | oy | 547 | 388 | 289 | 175
erly
Hdedy | 1110 | 86.1 639 498 314
Pedestr d
ian 1063 | 821 60.7 472 29.7
ey
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Fig. 6 Required distance by vehicle speed and
elderly/non—elderly behaviors
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