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A Study on Automatic Detection of Speed Bump by using
Mathematical Morphology Image Filters while Driving
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Abstract

This paper aims to detect Speed Bump by using Omni-directional Camera and to suggest Real-time update scheme
of Speed Bump through Vision Based Approach. In order to detect Speed Bump from sequence of camera images,
noise should be removed as well as spot estimated as shape and pattern for speed bump should be detected first.
Now that speed bump has a regular form of white and yellow area, we extracted speed bump on the road by
applying erosion and dilation morphological operations and by using the HSV color model .By collecting huge
panoramic images from the camera, we are able to detect the target object and to calculate the distance through GPS
log data. Last but not least, we evaluated accuracy of obtained result and detection algorithm by implementing
SLAMS (Simultaneous Localization and Mapping system).
Keywords : Morphology, Speed Bump, HSV Color Model, Omni-directional Camera, SLAMs
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Figure 1, Legal Standard of Speed Bump
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Figure 2. Design of System Architecture
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Figure 3. Structure of Spatial Index and Hash
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Table 1. Relational Table Scheme of Speed bump and

Index Header

Data type| Field Name Speed bumps Table
Char [12] MESH Mesh 1D
Road classification
Integer | ROADCODE | code(highway, national
highway..)
Integer SPEED Speed limit of road
Integer ANGLE Angle of road
Coordinate of latitude
Double X (WGSS4)
Coordinate of longitude
Double Y (WGSS4) g
integer Grid idx | Grid index number
Data type| Field Name | Index Header Table
. Left-bottom coordinate x of
Integer | Grid start x .
grid
Integer | Grid start y Le.ft—bottom coordinate y of
grid
Integer | Grid_gap x | Width of grid
Integer | Grid gap y | Height of grid
Integer | Grid num x | Count of grid in x-axis
Integer | Grid num y | Count of grid in y-axis
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Figure 4. Procedure for Speed Bump Detection
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(a) Ground Detection

(b) Dilated ROI image

Figure 5, ROI Area Detection from Obtained Images
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(a) Crosswalk (b) Speed Bump
Figure 7. Detection of Objects from Color Image (Speed Bump & Crosswalk)
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(a) Calculation of Speed bump's location
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Figure 8. Evaluation of Speed Bump's location and Error Rate according to distance(300mm and 15m)
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Figure 9. Implementation of Detection Algorithm and Database Updating
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