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This paper addresses the problem of building a compact representation of objects
which enables to define a similarity measure. The key idea is to provide a mean to
extract and represent the relevant information of an object. By integrating the Mini-
mum Length Description to an informational similarity metric based on Kolmogorov
complexity [1], we propose a new informational measure based on models. First, we
make the strong assumption that for any object x there exists a model Mx such that
K(x) = K(x | Mx) + K(Mx). So, the Li’s similarity metric between two objects x

and y is reformulated, in the case when K(x) ≤ K(y), by:

d(x, y) = α
K(x, y | Mx,y) − K(x | Mx)

K(y | My)
+ (1 − α)

K(Mx,y) − K(Mx)

K(My)
(1)

α =
K(y | My)

K(y | My) + K(My)
=

K(y | My)

K(y)
(2)

One can notice that the similarity metric is divided in two parts as in the MDL
principle. The right part measures the similarity between objects expressed in their
models, while the second one measures the similarity between models. Moreover,
when α goes to 0, the similarity metric is more based on the models complexity. On
the contrary, when α tends to 1, the similarity metric takes into account mostly the
similarity between the randomness of objects. The object y is highly random when
α ≈ 1, while it is highly deterministic when α ≈ 0. Consequently, it appears natural
that the similarity metric takes into account the randomness of an object to compare
it to others. Secondly, we make the assumption that an object y is independent of the
randomness of an object x such that K(y | x) = K(y | {x | Mx,Mx}) = K(y | Mx).
Thus, if we consider y | Mx as a new object z with its associated model Mz, the
similarity metric becomes:

δ(x, y) = α
K(z | Mz)

K(y | My)
+ (1 − α)

K(Mz)

K(My)
(3)

In conclusion, representing an object by its model enables to compare it to another
using the proposed similarity. In addition, the model constitutes a compact repre-
sentation of objects.
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