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Pedestrian Safety Road Marking Detection
Using LRF Range and Reflectivity
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Abstract: In this paper, a detection method of a pedestrian safety road marking was proposed. The proposed algorithm uses
laser range and reflectivity of a range finder (LRF). For a detection of crosswalk marking and stop line, the DFT (Discrete
Fourier Transform) of reflectivity and cross-correlation method between the reference replica and the measured reflectivity are
used. A speed bump is detected through measuring an altitude difference of two LRFs which have the different tilted angle.
Furthermore, we proposed a velocity constrained a detection method of a speed bump. Finally, the proposed methods are tested
in on-line, on the pavement of a road. The considered road markings are wholly detected. The localization errors of both road
markings are smaller than 0.4 meter.
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Table 1. Reflectivity according to colors and materials.
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Fig. 1. Crosswalk marking and speed bumper.
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Fig. 2. Crosswalk marked road and reflectivity.
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Fig. 3. Discrete Fourier Transform of reflectivity.
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Fig. 4. Crosswalk marking stop line and reflectivity.
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Fig. 5. Binary mapping using a stop line detection threshold.

ttttttt bttt

X e 3 = X[ 43
el e e o e o e o e e e o

e

X meeeeeeessssd 3 = E[C] &3

tttttttttttt

1™ 6. HAZH( ) HN (3D,

Fig. 6. Minimum and maximum correlation.
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Fig. 7. Speed bump and reflectivity.
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Fig. 8. Altitude variation according to a movement of car.
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Table 2. Tilted angle and measurable range of the both sensors.
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Fig. 10. Situation of measuring a crosswalk marking.
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Fig. 11. Oscillated reflectivity measurement.
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Fig. 12. Result of discrete Fourier transform of the oscillated

reflectivity measurement.
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Fig. 13. Reflectivity measurement on the stop line.
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Crosswalk Marking Detection Using Dual Tilted LRF

Correlation Output for Stop-line Detection
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Fig. 14. Crosswalk marking detection result.

Measurements For Speed Bump Detection
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Fig. 15. Speed bump detection result.
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Fig. 16. Velocity constrained altitude difference detection.
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Fig. 17. Detected stop line on driving.
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Fig. 18. Detected speed bump on driving.
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Table 3. Relation between scan rate and vehicle speed.
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