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Founding ideas
I inspired by the Bordat algorithm;

I use of a priority queue;
I use of first order monadic predicates;
I constraint propagation mecanism.
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Bordat algorithm
Strategies
Heterogeneous data

Bordat algorithm as basis
A dual version of Bordat theorem
There is a bijection between the immediate predecessors of a concept (A, B) and the inclusion maximal subsets of the family:{

β(b) ∩ A : b ∈ M \ B
}

Concepts(〈G ,M, (α, β))〉
begin

top← (G, α(G));
Add top to a queue Q;
while Q not empty do

(A, B)← Q.pop();
produce (A, B);
LP ← Immediate-Predecessors((A, B));
forall (A′, B′) ∈ LP do

Add (A′, B′) to Q
end

end
end

Immediate-Predecessors((A,B))
begin

L← ∅ ;
end
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Concepts(〈G ,M, (α, β)〉)
begin

top← (G, α(G));
Add top to a queue Q;
while Q not empty do

(A, B )← Q.pop();
produce (A, B );
LP ← Immediate-Predecessors((A, B ));

forall (A′, B′ ) ∈ LP do
Add (A′, B′ ) to Q;

end
end

end
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Example

Sample data

(α, β) a b c d e

1 X X X X
2 X X X X
3 X X X
4 X X X
5 X X
6 X X

I σ(A) = {b ∈ M|Conf(α(A) + b) ≥ 0.5}
I constraints
I current concept

(123456,)

abce

(1236,a)

bce bc

(123456,)

abce

(1235,b)

ace ace

(12456,c)

abe ab

(234,e)

abc abc

(1236,a)

bce bc

(123456,)

abce

(1235,b)

ace ace

(12456,c)

abe ab

(234,e)

abc abc

(126,ac)

be b

(125,bc)

ae a

(24,ce)

ab abd

(1236,a)

bce bc

(123456,)
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I constraints
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Heterogeneous data as input

Concepts(〈G , S, ( S i , σi , δi ))〉)
begin

top← (G, δ (G));
Add (|G|, top) to a priority queue Q;
while Q not empty do

(A,D)← Q.pop();
produce (A,D);
LP ← Immediate-Predecessors((A,D), σ , δ );
forall (A′,D′) ∈ LP do

Add (|A′|, (A′,D′)) to Q;
end

end
end
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Charateristics are given by a family (S i ) where each S i contains
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Descriptions and predicates
Each group of charateristics S i is provided with a description δi

of objects by predicates.
A description is an application which associates a subset of
predicates δ(A) describing a subset of objects A ⊆ G.
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Each group of charateristics S i is provided with a strategy σi

which defines a set of predicates from which the predecessors are
generated.
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Remark
Our algorithm is a pattern discovery approach where each (S i , σi , δi) corresponds to a
pattern structure:
I the description δi corresponds to the patterns given by predicates

=> heterogeneous data are possible
I the strategy σi allows a predecessor generation “on the fly” for each subsets A of

objects
=> discovered patterns are more suited to the data
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Theorem (Demko et al. 2020)
If each description δi verifies δi(A) v δi(A′) for A′ ⊆ A then:
The NextPriorityConcept algorithm computes the concept lattice of
(G ,P, (αP , βP)) where P is the set of predicates issued from the descriptions.
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