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Vanishing Line based Lane Detection for Augmented Reality—aided Driver Induction
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Abstract

In this paper, we propose the augmented reality(AR) based driving navigation based on robust lane
detection method to dynamic environment changes. The proposed technique uses the detected lane
position as a marker which is a key element for enhancing driving information. We propose
Symmetrical Local Threshold(SLT) algorithm which is able to robustly detect lane to dynamic
illumination environment change such as shadows. In addition, by using Morphology operation and
Connected Component Analysis(CCA) algorithm, it is possible to minimize noises in the image, and
Region Of Interest(ROD) is defined through region division using a straight line passing through
several vanishing points We also propose the augmented reality aided visualization method for
Interchange(IC) and driving navigation using reference point detection based on the detected lane
coordinates inside and outside the ROIL Validation experiments were carried out to assess the
accuracy and robustness of the proposed system in vairous environment changes. The average
accuracy of the proposed system in daytime, nighttime, rainy day, and cloudy day is 79.3% on 4600
images. The results of the proposed system for AR based IC and driving navigation were also
presented. We are hopeful that the proposed research will open a new discussion on AR based
driving navigation platforms, and thus, that such efforts will enrich the autonomous vehicle services in

the near future.

» Keyword: HUD(Head Up Display), AR(Augmented Reality), Lean detection, ROI(Region Of Interest)
detection, Vanishing point, SLT(Symmetrical Local Threshold)
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Fig. 1. System flowchart
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Fig. 2. Image conversion process

[1l. Preprocessing
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(a) SLT result  (b) Erosion result (c) dilatation result

Fig. 5. Morphology result

2. CCA(Connected Component Analysis)
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Fig. 6. Example of preprocessing results based on
Connected Component Analysis

3. Binary image region dividing
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Fig. 7. Binary image region dividing results

IV. Lane Detection inside ROI Area using
Vanishing Point
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2. Vanishing Point Detection
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3. ROI(Region of Interest) Definition
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Fig. 11.

Example of proposed lane detection method result

V. Experimental Resulis
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Fig. 12. Lane detection test result
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Fig. 13. Lane detection failure result

VI. Reference Point Detection for
Augmented Reality
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Fig. 14. HUD Navigation
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2. Reference Point Detection for Driving Navigation
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Fig. 19. Example of visualization of Augmented Reality

VII. Driving Navigation Visualization
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VIIl. Conclusion
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