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Abstract: The C-ITS (Cooperative-intelligent Transport System) is a driver assistance system that prevents car
accidents and enhances traffic conditions, via sharing traffic information between vehicles and roadway
infrastructures. A CLAS (changing lane assistance system) for unprotected left-turn, is a C-ITS that assists a driver
with safely changing lanes. This system addresses a driver’s critical gap, that enables the system to express a
driver’s uncertainty. A driver’s critical gap is a time that can be used in a threshold, to change a lane or not.
Unfortunately, a driver’s critical gap is difficult to use in a CLAS directly. This paper addresses a driver’s critical

gap, and how it can be applied in a CLAS for an unprotected left-turn.
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Fig. 2 A test site for driver’s critical gap
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Critical Gap Based on Raff Method(#1)
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Critical Gap Based on Raff Method(#2)
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Fig. 3 A cumulative distribution  function  of

rejected and accepted gap
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Table 1 A log value for rejected and accepted
gap that calculate Troutbeck method
(a) 2022.04.12. 10:30-11:30

No. a r T com a, Ty T dcom
1 25 3 2.74 1.39794 0.477121 0.437751
2 0 0 inf 0 0
3 4 2 2.74 0.60206 0.30103 0.437751
4 79 11 7.17 1.897627 1.041393 0.855519
5 70 3 3.42 1.845098 0.477121 0.534026
6 15 1 0.91 1.176091 0 -0.04001
(b) 2022.04.12. 16:30-18:10
No. a T Tcom Qg Tq T dcom
1 38 3 2.88 1.579784 0.477121 0.459392
2 31 4 3.84 1.491362 0.60206 0.584331
3 94 2 1.54 1.973128 0.30103 0.187521
4 9 3 2.88 0.954243 0.477121 0.459392
5 0 0 0 inf 0 0
6 16 3 2.3 1.20412 0.477121 0.361728
7 0 0 0 inf 0 0
8 40 1 0.77 1.60206 0 -0.11351
9 0 0 0 inf 0 0
10 0 0 0 inf 0 0
11 4 1 0.77 0.60206 0 -0.11351
12 80 4 2.56 1.90309 0.60206 0.40824
13 0 0 0 inf 0 0
14 129 3 1.92 2.11059 0.477121 0.283301
15 14 4 1.92 1.146128 0.60206 0.283301

Table 2 RCGA’s results of driver’s critical gap

an GA A3} AAZA
I o (s)

ox HE | 38397 | 2.8225 2.4974x10°
»A 1.2463 1.1076 6.4216

% 8 | 23597 1.3491 26.3051
24 | 06384 | 1.3665 4.8169
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