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Abstract

As the sophistication of image processing techniques and the complexity of algorithms continue to
advance, traditional lane detection methodologies executed on Central Processing Units (CPUs)
have been increasingly challenged by substantial computational demands, which greatly affects
the real-time performance of the algorithm. In order to enhance the running speed of the lane de-
tection algorithm, this paper adopts parallel acceleration technology based on OpenCL to optimize
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the traditional road lane detection algorithm. In the processing phase, the image is first converted
to greyscale, then Gaussian filtering, edge detection, and Hough transform processes are imple-
mented using OpenCL kernel calls, and executed in parallel on the GPU. This greatly increases the
running speed of these three processes, especially the Hough transform process, where the acce-
leration ratio reaches 32.771. Finally, by filtering and clustering the detected line parameters, ac-
curate lane detection is achieved. When detecting images of size 1280 x 720, this algorithm, com-
pared to the CPU processing method, has an acceleration ratio of 5.497, and it takes an average of
only 7.581 milliseconds to detect an image. This demonstrates that the algorithm proposed in this
paper can meet the demand for real-time lane detection.
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Figure 1. OpenCL program flow
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Figure 2. Structure of lane detection algorithm
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Figure 5. Creation and invocation of kernel programs
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Figure 6. Gaussian filtering process
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Figure 7. Gaussian filtered image
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Figure 8. Results of edge detection and ROI extraction
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Figure 9. Principle of Hough transform
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Figure 10. Linear screening clustering process
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Figure 11. Detected lane lines
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