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Computation
-

-(x)
1 if zpar(x) = x then return x
2 else { zpar(x)← -(zpar(x)) ; return zpar(x) }

-(f)
1 for each p, zpar(p)← undef
2 R ← -(f) // maps R into an array

3 for each p ∈ R in direct order
4 parent(p)← p ; zpar(p)← p
5 for each n ∈ N(p) such as zpar(n) , undef
6 r ← -(n)
7 if r , p then { parent(r)← p ; zpar(r)← p }
8 (zpar)
9 return pair(R ,parent) // a “correct” function
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Canonization
-

-(parent , f)
1 for each p ∈ R in reverse order
2 q ← parent(p)
3 if f(parent(q)) = f(q) then parent(p)← parent(q)
4 return parent // a “canonized” function
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Example
computation of the area of the components

-(f ,R ,parent)
1 for each p ∈ R , area(p)← 1 // initialization

2 for each p ∈ R in direct order
3 area(parent(p))← area(parent(p)) + area(p) // update

Simple process
Computation conducted in an iterative way
Linear complexity
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Comparison of Execution Times
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Najman and Couprie (float)
Najman and Couprie (16-bit)

Our proposal (16-bit)

(3 Ghz Bi-Xeon Processor with 2 × 1 MB of cache memory
and 4 GB of RAM, running GNU/Linux.)
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Conclusions

Algorithm effective for images with high quantization and
with no quantization
About as efficient as the fastest known algorithm, and
needs twice less memory
Serves as a basis to build efficient connected filters for
astronomical images
On-going work on the selection of attributes and node
labeling strategies
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