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Goal Implementation and Results Conclusions
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Automotive tasks can be grouped as:
v'computer vision (most tasks)
v'signal processing
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m [ Feature-based approach provides faster detection. However, it
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v'networking [B.efore] 3 [After] . 60 70 occluded 70 It is possible to combine different stages of alternative approaches
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GPUs are good fit for all the above [Detected speed-limit signs] * the contrast of the scene.
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Personnel Occupancy Detection Systems (PODS)

Template-based< SIFT-based<®

Overall speed-limit sign recognition algorithms are mostly data-
parallel. Thus, GPU computing can be used to improve the

Processor Core Config. Detection Runtime Execution Rate = Speedup

7 e s Dual-Core Intel Atom 230 @ 1.6GHz 2 235ms 4.25 fps - - runtimes. This allows real-time processing even on resource-
Intel Core2 6300 @ 1.86GHz 2 130 ms 7.4 fps ~1.8X ﬁ i _conftralnetdtfsystems which cannot be achieved by CPU-based
Pl el implementations.
NVIDIA GeForce 9200M GS 128MB 1:8 65 ms 15 fps ~3.6X P
] _ E17: very small 30 E18: big missing part 60
NVIDIA GeForce 8600 GTS 256MB 4:32 23 ms 43.5 fps 10.2X [scene with keypoints] none, none none. none R efe re n C e S

i I N o tesy of Actel] Approach Detection Classification Total Success Rate* Mapping to GPU [1]1N. Barnes and A. Zelinsky. Real-time radial symmetry for speed sign
Replace above with Runtime Runtime Runtime® detection. In IEEE Intelligent Vehicles Symposium (1V), pp. 566-571, June 2004.

7 the GPU, which: Feature- 65 ms' N/A 65ms 80% detection CUDA is used to parallelize Sobel filtering, maximum-reduction, and vertices for voting patterns. The [2] B. Javidi, M.-A. Castro, S. Kishk, and E. Perez. Automated detection and
/simplifies design based (15 fps) graphics pipeline (OpenGL) is used to accelerate radial symmetry voting. analysis of speed limit signs. Technical Report JHR 02-285, University of
Connecticut, 2002.

vis cheap Template- 65 mst 40 mst 125 mst 90% recognition with NO true negatives Mapping the pipeline to CUDA kernels was straightforward since all stages involve data-parallel

vis programmable based (8 fps) and NO false positives computation. CUFFT library is utilized.

[3] D. G. Lowe. Distinctive image features from scale-invariant keypoints.
SIFT-based N/A N/A 300 mst 75% recognition with 4 true negatives siftGPU[4] is used. Almost all stages which perform SIFT feature extraction are performed on the GPU. International Journal of Computer Vision, 60, 2 (2004), pp. 91-110.

(3 fps) and 9 false positives Matching is also done on the GPU.

TOn Intel Core2 6300 @ 1.86GHz 1.7GB RAM and 128MB GeForce Quadro NVS 150M (1 SM) #Includes preprocessing time [4] C. Wu. SiftGPU: A GPU Implementation of Scale Invariant Feature Transform
+0n Intel Core2 Duo T8300 @ 2.4GHz 4GM RAM and 128MB GeForce 8400M GS (2 SM) *Success rate on 18 minutes of footage with 121 EU speed limit signs (SIFT), http://cs.unc.edu/~ccwu/siftgpu, 2007.

Hence, this study serves as a proof
of concept for the use of GPU
computing in automotive tasks.
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