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The STPA analysis steps, based on the STAMP model Depiction of the System as a Control Structure

Working of a Lane Keeping System

Lane Position with Lane width

= 2 vehicles, equipped with a Lane Keeping System (LKS) and a Lane Departure Warning (LDW) system respectively, driven on = Significant effect of Visibility conditions and Speed on Detection performance, and a wl b
about 600 km routes in different driving environments; significant effect of Lane width and Type of Curve on Lane Position; ‘
_ Lo Lane Detection performance with visbility Speed 70-80 kmph; Lane width >= 2.5 m; Straight Section 20
Den Helder Tk DEn Heldey Clear . Rainy é
Do nadir Julianadorp 0.8 . Cloudy SL E 0
e Wieringerwerf _ Oudem Callantsoog Wiedgerwel = Quder! . Dark . SL_Rainy gl
< %‘}% age . %0 . Dark_Rainy =
% Medemblik . S 0.6 -
Heer ~ §0.4
Alkm —40 - _z_
B m Pty 25 e >2|50 <=|250
|Jmu?c\1/e6rr1W”k . . I I I Lane_width_category
b 00 Both_lines No_detection One_line | Lane Position with Lane widths

Lane detection state

Lane Detection Performance with Visibility conditions
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5. Conclusions
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20000 ® Visibility conditions have a significant effect on detection performance, especially in rainy conditions under streetlights;
10000 5000 1 ® On lane widths less than 2.5 m, and on Left curves, LKS positions the vehicle significantly to the left from the lane center;
0 , , L | | ®* Road curvature must be considered in combination with the speed limit to safely accommodate LKS steering limitations;
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Speed_Category Visibility category ® Infrastructure (re)design requires elimination of distracting “lines” in the driving environment (e.g. Asphalt repair patches);
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P J J Visibility conditions distribution during the field test ® Close collaboration between road authorities and OEMs is crucial to expand the systems’ Operational Design Domain (ODD);
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Asphalt repair patches P bofore o G * Drivers must be adequately informed about the limitations of these system by OEMs as well as authorities;
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