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DLP: beyond the mask’s horizon DLP-GPU structure

DLP-I: labels initialization — [Zlgglel=ls B ER-1E16]0

By initializing the label image with a value refering to each pixel position, a label points

to its original location.
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Step 1: tile local labeling [in shared memory]
DLP-I(tile)
DLP-SetRoot (tile) [optional]
DLP-R(tile) [optional]

Most Connected Component Labeling (CCL) algorithms are sequential, direct and
optimized for CPU. Very few were designed specifically for GPU architecture. The

most efficient GPU implementations are iterative in order to manage synchronizations

between processing units but the number of iterations depends on the image shape 1D:
and density. DLP-GPU is a GPU dedicated direct algorithm.

DLP-RUF (tile)
DLP-R(tile)
Label translation
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Ilterative vs Direct Algorithms

Step 2: border merging [in global memory]
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input image pixel by pixel with a neigh-

(mask's horizon) the connection be-

borders pixels and to the equivalence table within the image).
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DLP-GPU: fitted to GPU architecture

The throughput performance increases with g and the peak performance is
quickly reached. The image size for which half of the peak perfor-
mance (N;,, metric) is reached is respectively 640 x 640 and 176 x 176.
DLP-GPU quickly reaches the peak performance of the GPU}

The image is sliced into tiles to take advantage of the shared memory. Each tile is
locally labelled using DLP mechanisms with a 2x2 propagation mask. Local labels are

translated to global labels before applying the one pass border merging (east and south)
with DLP-RUF. Then a final global relabeling with DLP-R is applied.

In one iteration, the propagation distance of a label is limited to 1 by the mask radius.
The number of iterations is (gd+1) with gd the geodesic distance. gd is data-dependant
and reflect the image complexity. For the spiral (one of the worst cases) the number of

Conclusion

DLP is a new direct CCL algorithm for GPU. Thanks to a recursive union-find with

iterations dramaticaly increases with the spiral size.
Spiral width| Iterations atomic instructions, DLP is no more iterative but direct like the algorithms for multi-
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