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• The main cause of traffic accidents is 

driver error [1] 

• Solution: Advanced Driver Assistance 

Systems

• Obstacle detection

• Traffic sign recognition

• Lane Detection

• Already being implemented in commercial 

and/or Autonomous vehicles

Introduction

[1] Department for transport, Home Office, Reported Road Casualties Great Britain, 2009 



Advanced Driver Assistance Systems
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• Obstacle detection

• Traffic sign recognition

• Lane detection

[2] A. Geiger, P. Lenz, C. Stiller, and R. Urtasun, “Vision meets robotics: The kitti dataset," The International Journal of Robotics 

Research, vol. 32, no. 11, pp. 1231{1237, 2013.
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[3] “Bridge-point road markings”, 2015, [Online], Available: http://www.bridgepointroadmarkings.com/services/road-studs/inset-cat-eyes/
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Fig 1. Block Diagram of the System
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Fig 2. Example road image [3]

http://www.bridgepointroadmarkings.com/services/road-studs/inset-cat-eyes/


Averaging Consecutive Images
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Fig 3. Averaging Consecutive frames
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Inverse Perspective Mapping

[4] M. Bertozzi and A. Broggi, “Gold: A parallel real-time stereo vision system for generic obstacle and lane detection,” 

Image Processing, IEEE Transactions on, vol. 7, no. 1, 1998, pp. 62–81.

Fig 4. Input image and its remapped image using 

Inverse Perspective Mapping [4] 
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Fig 5. Input image and its 

edge map
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Accumulator of the edge orientation

Fig 6. Input edge map and its edge orientation histogram



Matching Feature Points
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Fig 7. Shifting feature points towards 

the estimated lane orientation
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Matching Feature Points
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Fig 8. Improving SNR of the feature map 

(video sequence).
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Hough Transform

#v
o

te
s

ρ 

ρ= 𝑥. cos(θ) + 𝑦. sin(θ)
Input Image

Inverse Perspective 
Mapping

Feature 
Extraction

Global Orientation 
Histogram

Lateral Offset Estimation by 1D 
Hough Transform

ROI Estimation

Fitting

Shift & Match 

Once

X

y

(x,y)

θ 

ρ 

(0,0)

ρ 

θ 

Fig 9. 1D Hough transform with 

known global lane orientation
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Fig 10. Initially estimated lane positions and 

created Regions of Interest
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Fig 11. Initially estimated lane positions and 

estimated lanes after polynomial fitting



Sample Sequence
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Fig 11. Input image and detection results (video sequence)



Future work

• Tracking 

• Testing different feature extractors 

such as steerable filters.
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