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Effectiveness Analysis of Lane Detection and Warning Systems

in Multi-object Environments
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Abstract

This study aimed to derive the quantitative effects of the lane recognition and warning system, one of
the ADASs developed and commercialized to ensure the safety of road users in a multi-object environment.
In past studies, the effects were estimated based only on traffic accident data, making it difficult to
determine the independent effects of the lane recognition and warning system. For this reason, this study
analyzed the quantitative effects not in terms of traffic accidents, but rather as objective measures of effects
such as driver reaction speed and number of departures. A driving simulator was used with 70 drivers, and
experiments were conducted during the day and night, with and without the lane recognition and warning
system installed. The results of the experiment showed that the lane recognition and warning system was
effective for drivers who did not recognize the lane and departed from the lane during night driving, and
the time of lane departure decreased with the installation of the system. However, the number of lane
departures slightly increased, which can be considered to be a problem of decreased attention due to the
increased dependence of the driver on the system.
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[Fig. 1] Effectiveness scale of the cognitive response stage-by-stage lane transplantation and warning system
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[Fig. 2] Configuring a car departure scenario
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[Fig. 3] Driving simulation effectiveness scale of lane change and warning systems
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[Table 1] Analysis of basic statistics of the analysis target group(subjects)

2w Tt 2T} OfZt 2Hxt

- vl HlE& vl Hl&
304 2 5.4% 4 12.1%
40cy 5 13.5% 9 27.3%
50CH 12 32.4% 8 24.2%
60CH 18 48.6% 12 36.4%
A 37 100.0% 33 100.0%
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[Table 2] Analysis results of lane departures time before and after lane transplantation and warning system installation
Qs F Ozt
Non-LDW LDW Non-LDW LDW
HEHT 40.96 40.95 60.92 49.13
st . ) 12 48.42
Ha0[ g0 AlZAZH P* 40.24 40.27 60 8
Aot 41.68 41.62 61.72 49.83
24 8.36 7.37 10.41 8.18
HEZHA} 2.89 272 323 2.86
x|k 36.44 35.73 56.22 43.78
Z|CHZx 46.15 45.18 66.11 53.55
: : 7t
RPN Shapiro-Wilk pZt 0.005 0.003 0.000 0.011
Kolmogorov-Smimov pat 0.000 0.006 0.003 0.094
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[Fig. 4] Lane departure time by group of lane detection and warning systems
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[Table 3] Analysis results of number of lane departures before and after lane transplantation and warning system installation

Qs F Ozt
= Non-LDW LDW Non-LDW LDW
HEHA 1525 15.77 22.20 24.46
I St 14.86 14.42 21.83 24.14
B2l o5 tET Aot 15.64 16.13 22.58 24.78
A 243 2.09 228 1.66
HEZHA} 1.56 1.44 1.51 1.29
A 12.74 13.30 19.82 21.85
Z|CHZx 17.53 18.05 2478 26.66
SEYATIES Shapiro-Wilk paf 0.005 0.003 0.000 0.011
Kolmogorov-Smimov p &\ 0.000 0.006 0.003 0.094
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[Fig. 5] Number of lane departures by group of lane detection and warning systems
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