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Abstract
Recently, the complex cartographic interactive animations, have become more widespread.
Using the author’s results of investigations in possibilities and limitations of application of

static and dynamic variables and related cartographic methods in the creation of animations,
as well as new research author proposes the entities – polystaymic method of selection of
variables for complex temporal cartographic animations.

Introduction
After over 45 years of development, digital cartographic animations have become entirely
operational tool for the visualization of the dynamics. Recently it becomes also possible to
create complex interactive animations, including a number of sub-animations, which allows to
present more information about the correlated dynamic processes and/or about their causes. In
author’s opinion, one of the key factors of efficiency of cartographic animations is a proper
choice of the variables at suitable levels of measurement and on an appropriate method of
cartographic presentation. Using the results of investigations on entities-cartotrophic method
(Dukaczewski, 2005) and new research on complex interactive animations properties author
proposes the method of selection of variables and cartographic presentation methods for
complex temporal animations. To achieve this goal it was necessary to propose a
classification of complex animations, to investigate possibilities of combined usage of
cartographic presentation methods in complex animations, to re-evaluate the possibilities of
combined usage of static variables (size, value, colour, form; grain, orientation, transparency,
and (proposed) brilliance, halo/aura) and dynamic variables (moment, duration, frequency,
order, rate of change, and (proposed) way of transition). The next step was a creation of the
matrix of combinations of groups of variables and related cartographic methods. The
proposed method of choice of variables and cartographic presentation methods for complex

temporal animations employs the results of research in possibilities of use of variables in the
creation of sub-animations. It uses also matrices of combined usage of cartographic
presentation methods, as well as matrix of combined use of groups of methods and variables
in the complex animations.
Classification of complex animations
Analysis of recent animations allowed author to propose classification based on criterion of
concept of internal structure. It was possible to distinguish types of analytical and synthetical
animations, and subtypes of simple and complex animations. Both in the case of simple and
complex animations it is possible to distinguish monomodule and multimodule, as well as
multilevel and monolevel animations. Analysing the types of scenarios, it was possible to
distinguish: automatic and user-supervised scenarios of linear or non-linear type, of simple or
tree structure, gradual or non-gradual order, parametrical or non-parametrical solutions and
calculation or non-calculation character, what allowed to distinguish 512 types of scenarios.
For the purposes of research all sub-animations were classified (like simple animations),
using typology based on entity types and the measurement levels (Dukaczewski, 2005) and
using the same system of notation.
Evaluation of the combinations of cartographic presentation methods
The object of evaluation were 24 main types of cartographic methods of presentation. Each
combination was tested, taking into the consideration semiotic rules and criteria used in
cartographic methodology. The result was matrix of evaluation of the combinations of
cartographic presentation methods. It was possible to distinguish 191 correct combinations of
methods. The most ‘connectible’ method were: ordinary level point signatures, dot method,
ordinary level point choropleth maps, ordinary level point cartodiagrams (appendix 1).
Possibilities of combined usage of static and dynamic variables and related methods
Evaluation of the application of static visual variables (Dukaczewski, 2005) was completed
for the new proposed variable of aura (fig. 1), allowing symbols to be a source of light, be
‘neutral’ or to be the object which absorbs the light. This (proposed) variable could be ranked

Fig 1. Proposed variable of aura

(like grain, orientation, transparency and brillance) among the ‘facultative’ static variables
(Dukaczewski, 2006). The revised proposition of evaluation of application of static visual

variables was shown in figure 2.
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Figure 2 Evaluation of application of static visual variables at different measurement levels
The next step was revision of matrix of correct combined applications of static variables
(appendix 2) and revision of the matrix of semiotic evaluation of combined applications of 8
static and 7 dynamic variables: duration, order, rate of change (DiBiase, MacEachren et all.,
1992), frequency, display date (MacEachren, A., 1994) and way of transition (Dukaczewski,
2000) (appendix 3). Each combination of static variables was evaluated, using criteria
proposed by author (fig 2), solutions of Rød (1997), perceptual evaluations of visual variables
(Köbben, Yaman, 1996), and semantic rules used in cartography. The introduction of
proposed aura resulted in increase from 56 to 77 the number of correct combined applications
of static variables and from 101 to 127 the number correct application of static and dynamic
variables. The next step was to create the matrix of combinations of groups of variables and
related cartographic methods, The result was big matrix of 127!/2 rows, based on correct
combinations of static and dynamic variables (appendix 2) and matrix of correct combination
of methods (appendix 1), employing the same criteria of evaluation (fig. 3).

Fig. 3 Extract of matrix of combinations of groups of variables and related cartographic
methods
Method of selection of static and dynamic variables for complex temporal cartographic
animations
To facilitate the choice of static visual variables, dynamic variables and related combinations
of methods of cartographic presentation in the case of complex cartographic animations,
author proposes a method, called ‘entities – polystaymic’ 1 . This method (based partially on
author’s ‘enities – cartotrophic’ method) employs the choice of dynamized entities and levels
of measurement, the identification of types of changes and animation, the selection and
verification of combinations of dynamized visual and dynamic variables as well as choice and
verification of combinations of cartographic methods of presentation. Its stages are presented
in figure 4.
The first two stages - definition of goals of the cartographic animation and data compilation
and analysis are the same like in the ‘enities – cartotrophic’ method. Results of these stages
will allow for the definition of general organization of the complex cartographic animation,
concerning the type of complex animation, their type of scenario as well as number of
subanimations, scale of time. The next stage is definition of organization of N sub-animation
(including type of sub-animation, number and thematic scope of time layers), which will
allow the identification of entities that are going to be used to the presentation of dynamic
phenomena. The definition of the measurement levels of the entities and their types will allow
to define the properties of the entities (taking into the consideration the potentialities and
limitations of choice of static and dynamic variables). Like in the ‘enities – cartotrophic’
method, at the same time, using the typology of dynamic phenomena, it is possible to define
the type of changes (Dukaczewski, 2005) and the type of animation (ibid).

1

πολυσταυμη – polystaimi (gr.) is one of the synonym of ‘multilevel’

Figure 4. Entities – polystaymic method of selection of static and dynamic variables for
complex temporal cartographic animations
This information can be used to carry out a preliminary choice of the method of cartographic
presentation for the N sub-animation (using solutions proposed by Korycka – Skorupa, 2002,
Dukaczewski, 2003). Using the matrix of the evaluation of the combinations of cartographic
presentation methods (appendix 1) it is possible to make the preliminary choice of the
combination of these methods in complex temporal cartographic animations for N and N-1
subanimation. The big matrix of evaluation of combinations of groups of the variables of
127!/2 rows allows to verify the correctness of this choice. If the result is positive, it is
possible to go to the next stage or to redefine of type & organization of the complex
cartographic animation. In the next stage, using the revised evaluation of application of static
visual variables (fig. 2) and work on visual differentiation (Kraak, Ormeling, 1998) it is
possible to choose dynamized static variables, which can be used in N sub-animation. The
following stage is verification of efficiency of this choice. It should be carried out with the

revised matrix of correct combined applications of static variables (appendix 3). In the case of
satisfying result, it is possible to choose (using the same matrix) the graphic form for the
dynamized variables and to define their relations with dynamic variables as well as the
methods of cartographic presentation for N sub-animation. After the verification of the
correctness of this choice, it is possible to carry out the N sub-animation and then to pass to
the N+1 subanimation.

Conclusion
The aim of this research was to contribute to the discussion on the properties and applications
of variables and, hopefully, to the development of the cartographic animation methodology.
Like in the case of the ‘enities – cartotrophic’ method, the ‘entities – polystaimic’ method was
tested during preparation of an electronic methodological atlas of the types of cartographic
animations. These tests proved that this method is operational and can be a useful aid in the
preparation of complex temporal cartographic animations.
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