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Abstract

In this paper, we propose an efficient parallel implementation method of a widely used complex
four-stage fire detection algorithm using a graphics processing unit (GPU) to improve the performance of

the algorithm and analyze the performance of the parallel implementation method. In addition, we use
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seven different resolution videos (QVGA, VGA, SVGA, XGA, SXGA+, UXGA, QXGA) as inputs of the

four-stage fire detection algorithm. Moreover, we compare the performance of the GPU-based approach

with that of the CPU implementation for each different resolution video. Experimental results using five

different fire videos with seven different resolutions indicate that the execution time of the proposed GPU

implementation outperforms that of the CPU implementation in terms of execution time and takes a

25.11ms per frame for the UXGA resolution video, satisfying real-time processing (30 frames per second,

30fps) of the fire detection algorithm.
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/f each Thread do in parallel
threadSize = number of Thread
remainThread = threadSize/Z
IF Threadldx < remainThread
share_ycber [Threadldx]
= yober [Block; + Threadldx]
+ yober [Block; + Threadldx + remainThread]
ENDIF
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FOR each loop remainThread = remainThread/2 wntil remainThread >= 1
share_ycber [Threadldx]
= share_ycber [Threadldx]
+ share_ycber[Threadldx+ remainThread]
__syncthreadst)
ENDFCR
sum_of _Block;(Y) = share_ycberl(Y)
sum_of _Block,(Ch) = share_ycbcr(Ch)
sum_of_Block;(Cr) = share_ycher(Cr)
ENDFOR

FORi= 0 to number of Block
Y_sum = Y_sum + sum_of_Block,(Y)
Cb_sum = Cb_sum + sum_of_ Block;{Cb)
Crsum = Cr_sum + sum_of_ Block;{Cr)
ENDFOR
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Fig. 7. Kernel function of pixel summation

/leach pixel Pygyiqy doin parallel

RGB convertto YCbCr
IF ((Y>Ymean) & (Cb<Cbmean) & (Cr>Crmean))
CS_img[idx, idy] = YCbCr convert to RGB
ELSE
CS_img[idx.idy] =0
ENDIF
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Fig. 8. Kernel function of color segmentation
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