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( Real time detection and recognition of traffic lights using component
subtraction and detection masks )
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Abstract

The traffic lights detection and recognition system is an essential module of the driver warning and assistance system.
A method which is a color vision-based real time detection and recognition of traffic lights is presented in this paper.
This method has four main modules : traffic signals lights detection module, traffic lights boundary candidate determination
module, boundary detection module and recognition module. In traffic signals lights detection module and boundary
detection module, the color thresholding and the subtraction value of saturation and intensity in HSI color space and
detection probability mask for lights detection are used to segment the image. In traffic lights boundary candidate
determination module, the detection mask of traffic lights boundary is proposed. For the recognition module, the AND
operator is applied to the results of two detection modules. The input data for this method is the color image sequence
taken from a moving vehicle by a color video camera. The recorded image data was transformed by zooming function of
the camera. And traffic lights detection and recognition experimental results was presented in this zoomed image sequence.

Keywords : traffic lights, HSI, driver warning, color vision system
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An example

of traffic lights.
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Fig. 2. Detection mask of traffic lights at a
pixel.
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Fig. 3. Detection probability mask.
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Fig. 4. Detection mask of traffic lights boundary.
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Table 2. pixel count of each color lights.
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Table 3. Setting range of candidate area of traffic lights.
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104 frames grabbed at a frame rate of 7.85 frames/sec (127.40 msfframe).
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Fig. 7. Red and left direction sign recognition of
traffic lights by zoom of camera at fig. 6.
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453 trames grabbed at a frame rate of 7.73 frames/sec (129.34 msfframe).
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Fig. 8 Red and yellow lights recognition.
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481 frames grabbed at a frame rate of 7.69 frames}sec (130.03 msftrame).
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Fig. 9. Blue light recognition of traffic lights.

TDYNE 214

4132 frames grabbed at a frame rate of 175.08 frames/sec (5.71 ms/frame).
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Fig. 10. Blue light recognition in driving.
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Fig. 12 Recognition of blue light in a similar blue
color environment.
704 frames grabbed at a frame rate of 7.64 frames/sec [130.89 msjframe).
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Fig. 13. An environment of red and blue colored
footbridge.
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319 frames grabbed at a frame rate of 7.73 frames/sec (129.32 ms{frame).
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An environment of moving camera at
left, right, up and down with different

background of a traffic lights.
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