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ABSTRACT

we improved the performance by parallelizing lane detection algorithms. Lane detection, as a intellectual assisting
system, helps drivers make an alarm sound or revise the handle in response of lane departure. Four kinds of algorithms
are implemented in order as following, Gaussian filtering algorithm so as to remove the interferences, gray conversion
algorithm to simplify images, sobel edge detection algorithm to find out the regions of lanes, and hough transform
algorithm to detect straight lines. Among parallelized methods, the data level parallelism algorithm is easy to design,
yet still problem with the bottleneck. The high-speed data level parallelism is suggested to reduce this bottleneck,
which resulted in noticeable performance improvement. In the result of applying actual road video of black-box on our
parallel algorithm, the measurement, in the case of single-core, is approximately 30 Frames/sec. Furthermore, in the
case of octa-core parallelism, the data level performance is approximately 100 Frames/sec and the highest performance
comes close to 150 Frames/sec.
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Fig. 1 Lane detection flow chart

2.1. Gaussian Smoothing Filter
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2.2, Sobel Edge Detection
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Fig. 4 (a) Vertical mask & (b) Horizontal mask

Fig. 5 Sobel edge detection

2.3, Hough Transform
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Fig. 7 Lane detection result with Hough transform
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Table. 1 Data level parallelism of 2 filters (sec) Table. 3 Data level parallelism of 3 filters (sec)
NTle single core quad core octa core NUTIo G single core quad core octa core
Frames (Thread) Frames
50 0.363 0.243 0.111 50 0.570 0.460 0.196
100 0.727 0.487 0.211 100 1.130 0.740 0.385
200 1.473 0.890 0.413 200 2.260 1.678 0.712
500 3.600 2.119 0.994 500 5.656 3.929 1.740
1000 7.240 4.100 1.958 1000 11.212 8.200 3.412
2000 14.45 8.403 3.776 2000 22.570 15.828 6.805

Table. 2 High-speed data level parallelism of 2 filters (sec)

Table. 4 high-speed data level parallelism of 3 filters (sec)

Number . Number single quad octa
of Frames gl Eas U G2 octa core of Frames core core core
50 0.363 0.222 0.1 50 0.570 0.340 0.136

100 0.727 0.337 0.193 100 1.130 0.630 0.259
200 1.473 0.694 0.369 200 2.260 1.265 0.513
500 3.600 1.82 0.908 500 5.656 3.188 1.190
1000 7.240 3.755 1.79 1000 11.212 6.330 2.400
2000 14.45 6.93 3.58 2000 22.570 12.89 4.754
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