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a b s t r a c t

New technologies applied in domotic allow us to extract plenty of data about the usual
behavior of occupants in any installation. Discipline that works with these data for the pur-
suit of new knowledge is called Metadomotic.

To achieve this learning and relationships between different data, we make use of the
tools provided by artificial intelligence. Today the use of these techniques in solving prob-
lems is fully extended. Among the best known we will focus on the application of genetic
algorithms, technical halfway between biology and mathematics, to try to resolve the
issues raised in this paper.

This article proposes the classification of domotic parameters to optimize an objective
function. In summary we will try two possible applications:

1. The minimization of energy consumption through the classification of the parameters
of use and consumption coefficients, inherent to each user and device.

2. The maximization of industrial production through the influence of environment
parameters .

Once established several basic suboptimal solutions, they will be combined randomly,
through the crossover, mutation and cloning, to try to find the optimal.

� 2015 Elsevier Inc. All rights reserved.

1. Metadomotic

The Metadomotic is the field of science2 which seeks to extract knowledge from the data reported by the users. From a prac-
tical point of view, their applications include those situations where different domotic solutions optimize an objective function,
either energy, productive, industrial, biological, etc.

Display and control of domotic systems today possess storage devices where it is registered a large volume of data about
installation functioning. Therefore as metadata help to locate and extract knowledge from data, the Metadomotic makes use
of the stored information to learn from it and make an installation functioning more efficient. Thus establishing a parallelism
with the definition of metadata in the fields of information technology and telecommunications, ’’which is not relevant infor-
mation for the end user but of utmost importance for the system that handles these data’’.
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New technologies applied in domotic allow us to extract plenty of data about the behavior of the users of any installation.
To achieve this learning and relationships between different data, we make use of the tools provided by artificial intelligence
[20]. Using the classification proposed by Russel & Norvig, the artificial intelligence pursues four possible goals:

� Systems that think like humans.
� Systems that think rationally.
� Systems that act like humans.
� Systems that act rationally.

The algorithms included in this paper belong to systems that act like humans category.
Today the use of these techniques in solving problems is fully extended. Among the best known we will focus on the

application of genetic algorithms, technical halfway between biology and mathematics, and to try to resolve the issues raised
in this paper [9,16,18,19].

This article proposes the classification of domotic parameters of an installation to optimize an objective function. In par-
ticular we will try as possible applications:

1. The minimization of energy consumption through the classification of the parameters of use and consumption coef-
ficients, inherent to each user and device.

2. The maximization of industrial production through the influence of environment parameters.

Obviously there are more applications where we can apply this idea.

1.1. Categories

In order to optimize the objective function, the parameters can be classified into several categories:

1. Obligatory (Oi): are those that the user is not willing to change under any circumstances. To be fixed, they must be
unmodified and does not affect the search for the optimum solution.

2. Variables (Vi): are those parameters that you can modify within a range, depending on the needs of the time.
3. Relatives (Ri): those activities that should be carried out throughout the day, but which give the user some free day

time of schedule for its realization.
4. Complementary (Ci): they arise when the increase of a parameter results in the detriment of another. Note that in this

category complementary parameters will be formed by pairs (when a value of the pair grows, the other decreases).
5. Supplementary (Si): are the parameters, calculated by certain domotic devices, that does not intervene in the opti-

mization of the problem but which provide information of another type (controls of pollution, rain, wind, etc.).

Mathematically we understand this classification as a full space of parameters, since it integrates all the existing ones, and
a same parameter, may not belong to two categories at the same time. Note that, depending on the problem, some of these
categories may be empty.

Definition 1.1. Let Xi be a Domotic Vector, and we define it as:

Xi ¼ ðVi1; . . . ;VinV ;Ri1; . . . ;RinR ;Ci1; . . . ;CinC
Þ;

where its coordinates correspond to the variable, relative and complementary parameters

Definition 1.2. Let xi be a Weight Vector, and we define it as:

xi ¼ ðv i1; . . . ; v inV ; ri1; . . . ; rinR ; ci1; . . . ; cinC Þ;

where each one of its coordinates take values in f1;2; . . . ;10g 2 N and it represents the index of the preference to be modified
by domestic system. Been 1 the least preferred and 10 those that are freely modifiable.

2. Energy efficiency

Nowadays any technique of construction is associated to the study of energy efficiency [3,4]. The constant increase in
energy prices and the need for appropriate use of it facilitate the accomplishment of a special effort to the study of their opti-
mum utilization.

At the same time incorporating domotic in these fields, through devices that can be controlled by the user or by a central
computer, represents a new horizon in the achievement of the energy efficiency. Many of these electronic components cur-
rently possess the inherent capacity of accounting for the consumption of energy that passes through them, and
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