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Abstract : In most cases, drivers operate the steering and speed control based on curvature, lane, or relative vehicle information.
Self-driving cars normally use error distance and error angle to lateral control in order to follow the reference path, and the error
parameters are calculated based on the look ahead distance(LAD). For an efficient lateral control, the LAD must vary according to
the road and the driving environment. In this paper, a LAD model was proposed by using lateral error, road curvature, and vehicle
speed. In order to check the performance of the proposed model, we compared our own with the static and conventional LAD
model. Computer simulations and experiments were performed in order to verify the advantages of the proposed LAD model.

Key words : LAD(Look ahead distance, <A1 A 2]), Curvature(3 &), Weight(7}-5*|), Variable LAD(7FH 3}= A WFA]
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Fig. 1 Properties of LAD by curvature and lateral error data
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Fig. 2 The property of LAD by vehicle speed
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Fig. 3 Interface between CarSim and Matlab Simulink
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Table 1 Error values on different roads according to various weight
setting values

Road 1 Road 2 Road 3
(100~90 kph) | (60~50 kph) (30~20 kph)

Lateral vehicle | Lateral vehicle | Lateral vehicle

[m] [m] (m]

W;:0.8, 1W;:0.2 10.17 17.26 10.76
W;:0.5, 1;:0.5 16.03 2637 13.04
W;:0.2, W;:0.8 22.66 36.85 15.61
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Laieral Viehicke [mi]

Fig. 6 Lateral vehicle comparison of three model
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Fig. 9 Map of Kyungil University and auto driving route
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Table 4 Maximum lateral vehicle comparison of three model

Static LAD Variable LAD Proposed LAD
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