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We visually describe the AT-model method (Gonzalez-Diaz & Real,2003) that, roughly
speaking, allows us to represent a digital binary nD image by a homotopy operator
connecting in a strong way the object and its homology. This technique allows to use
advanced computational tools from CAT (Computational Algebraic Topology) into the
discrete and combinatorial context of the nD digital images. This philosophy of representing
a combinatorial object using an algebraic format has its origins in classical topological
methods (Eilenberg-Mac Lane, Effective Homology, Discrete Morse Theory,...).

N \
SV
o
i R
=
N )
et et e e R B A
N
d(<a,b,c>= <b,c>-<a,c>+<a,b>
d(<a,b>)= <b>-<a>
such that ——
d d=0 (2-nilpotency) 11.1,0) :
H(d) = Kerd/imd 2(0,1,0) 4
H,(d) ~ connected components 3(0,00) LY Galg: 0
1 b 1 " 7 0 (2) @alg: {<(1 2)>}
71(d) ~ hOIeS or tunne|S 4 (1,0,0)
) = esvlifes | 0 (3) Galg: {<(1 3)>}
iy AlmB e 0 (4) Balg: {<(1 4)>}
4 ‘ LR 0 <(12)> alg: 0
~ . Triangles 2 0 <(13)> Jalg: 0
. <1,2,3> 0 <(14)> Galg: 0
_ . <1,3,4> 0 <(23)> Galg: {<(123)s}
ANy & 2)3 Tetrahedron 0 |5 (34)> @alg: {<(134)>)
A O . 0 <(123)> alg: 0
7 Sl 0 <(134)> dalg: 0
| | d d=0; (initial conditions) JD=0;
0d0=0; (homology gradient) ddd=d;
90=0 Flow=1+ d@+0d

H(d)=H(Q)




