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(Fast Patch Retrieval for Example-based Super Resolution
by Multi-phase Candidate Reduction)
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Abstract Example-based super resolution is a method to restore a high resolution image from low
resolution images through training and retrieval of image patches. It is not only good in its
performance but also available for a single frame low-resolution image. However, its time complexity
is very high because it requires lots of comparisons to retrieve image patches in restoration process.
In order to improve the restoration speed, an efficient patch retrieval algorithm is essential. In this
paper, we applied various high-dimensional feature retrieval methods, available for the patch retrieval,
to a practical example-based super resolution system and compared their speed. As well, we propose
to apply the multi-phase candidate reduction approach to the patch retrieval process, which was
successfully applied in character recognition fields but not used for the super resolution. In the
experiments, LSH was the fastest among conventional methods. The multi-phase candidate reduction
method, proposed in this paper, was even faster than LSH: For 1024x1024 images, it was 3.12 times
faster than LSH.
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Initialization
n = number of points
k = data dimension
points = data array [0,...,n-1]

Algorithm kdtree (points, depth)
{
if (points is empty)
return null
else
axis = depth % k
SortByAxis (points, axis)
median = (number of points) / 2
kdtree_node node
node.location = median
node.leftChild = kdtree (points{0:median], depth+1}

node.rightChild = kdtee (points[median+1:n-1], depth+1)

retumn node
end if
}
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Algorithm k-means (objects, k)
{
initialize clusters {C; | 1 <i< k} with arbitrary k objects.
for all m;’s.
m; = mean of objects in C;.
repeat until all clusters converge
for each object o
i’ = argmin, distance(o;, m;)

insert oj into Cj»
end for
for all m;’s
m; =mean of objects in Ci
end repeat
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