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Abstract—Image component labeling is a process that assigns
unique labels to the connected components in a binary image.
In this paper, we propose a fast image component labeling using
a GPU. The key idea of our approach is to make a connected
graph from connected components in sub-images and propagate
these labels on that graph. We have implemented our algorithm
on the NVIDIA GeForce GTX680. The experimental results for
a spiral pattern image and a hilbert curve image show that our
implementation is 1.7 and 2.9 times faster than that of the existing
research, respectively.

Index Terms—Image component labeling, GPU, CUDA
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Algorithm 2. Kernel MakeEdge

function Kernel MakeEdgep, L, E;)
declare integerid, ref in local memory
declare integernum, in shared memory
declare integervy, v in local memory
id < threadID & blockID from CUDA runtime
if thid =0 then
numg < 0
end if
v1 < vertex fromP
where the edge between the subregions has
vy < vertex fromP
where the edge between the subregions has
if v1! = INTMAX and v,! = INTMAX then
ref «+ atomicAdd(num,1)
Eilref] < Llvi]
E;[ref + of fset] < L{vs]
end if
return
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Algorithm 3. Kernel LabelPropagte

function Kernel LabelPropagte(L, E;)
declare integerid, thid in local memory
declare integervy, v in local memory
declare booleanm in shared memory
id < threadID & blockID from CUDA runtime
thid < threadID from CUDA runtime
vy < E; [Zd]
vg  E;lid + of fset]
if v1 = vy then return
repeat

if L{v1] > L[ve] then
L[’Ul] — L[Ug]
mg < true

end if

if L[vi] < L[vg] then
L[’Ug] — L[’Ul]
mg < true

end if

call syncthreads()
until my = false
return
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Algorithm 4. Kernel LookUp

function Kernel Lookup(F, L)
declare integerid in local memory
id < threadID & blockID from CUDA runtime
Plid] « L[P[id])
return
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Algorithm 5. HostCode

function Kernel Host(P, m)
declare integer L[ N]
declare integer E4[N], E1[N], ..., Ep [N]
declare integeri, j
call Local Label Equivalencep)
call Labelallocate(P, L)
140
repeat
call MakeEdgep, L, E;)
J1t
repeat
call LabelPropagatd(, £;)
Je—i—1
until 5 <0
t4—1+1
until ¢ > m
call LookUp(P, L)
return
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