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Introduction

The Organizing Committee of SYMCOMP2013 — 1st International Conference on Symbolic
and Algebraic Computation welcomes all the participants and acknowledge the contribution
of the authors to the success of this event.

This First International Conference on Symbolic and Algebraic Computation, is promoted by
APMTAC - Associagdo Portuguesa de Mecanica Teorica, Aplicada e Computacional and it
was organized in the context of IDMEC/IST - Instituto de Engenharia Mecanica. With this
ECCOMAS Thematic Conference it is intended to bring together academic and scientific
communities that are involved with Algebraic and Symbolic Computation in the most various
scientific areas

SYMCOMP 2013 elects as main goals:

To establish the state of the art and point out innovative applications and guidelines on the use
of Algebraic and Symbolic Computation in the numerous fields of Knowledge, such as
Engineering, Physics, Mathematics, Economy and Management,...

To promote the exchange of experiences and ideas and the dissemination of works developed
within the wide scope of Algebraic and Symbolic Computation.

To encourage the participation of young researchers in scientific conferences.

To facilitate the meeting of APMTAC members (Portuguese Society for Theoretical, Applied
and Computational Mechanics) and other scientific organizations members dedicated to
computation, and to encourage new memberships.

We invite all participants to keep a proactive attitude and dialoguing, exchanging and
promoting ideas, discussing research topics presented and looking for new ways and possible
partnerships to work to develop in the future.

The Executive Committee of SYMCOMP2013 wishes to express his gratitude for the
cooperation of all colleagues involved in various committees, from the Scientific Committee,
Organizing Committee and the Secretariat. We hope everyone has enjoyed helping to birth
this project, which we are sure will continue in the future. Our thanks to you all.

Amélia Loja (IDMEC/IST, ISEL)

Joaquim Infante Barbosa (IDMEC/IST, ISEL)
José Alberto Rodrigues (CMAT/UM, ISEL)
Tiago Silva IDMEC/IST, ISEL)

Inés Jeronimo Barbosa (ISEL)
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subdivision in the depth direction. By changing this value, all pieces lie within the
specified thresholds and, therefore, correspond to a valid solution.

3.3. Laying out the pieces for fabrication

After the desired solution is obtained, the pieces are laid out for fabrication as it can be seen in
figure 6.

Figure 6: All the pieces laid out for fabrication.

At this step it is important that all pieces are labelled. Otherwise it would be impossible to
know where in space a piece belongs. The work, however, does not end here. As this is
on-going work, the next step has not yet been implemented. The purpose is to optimize the
placement of the pieces within the dimensions of the cork blocks. The desired result is
somewhat what is shown in figure 7.

Figure 7: Manual optimization of the placement of the pieces in the cork blocks.

The configuration displayed in figure 7 was obtained manually for a limited number of
pieces; however, this approach is not feasible for all the cork pieces.
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4. OTHER APPLICATIONS: THE STUDY OF EXISTING BUILDINGS

Another possible application of this kind of approach to modelling can be the fitting of
knowledge based models [6] to surveyed data. Surveyed data can be, for example, point
clouds from laser scanning or photogrammetry.

The accuracy of laser scanning and photogrammetric surveys allows us to deduce the rules
underlying the existing built structure. Then, these rules can be put in the form of algorithms
that will be used to further study the built typologies. This can help us expand our
understanding about the constructive systems employed, about the underlying geometries and
architectural concepts. The example presented in this section is the study of the main dome of
“Arco da Rua Augusta” in Lisbon [7].

In the example of figure 8 we can observe a point cloud survey (left side) and a parametric
knowledge based model (right side) of the same dome. Since the knowledge based model is
parametric, the surveyed point clouds will be used as constraint data to find a best fit solution.

Figure 8: Dome of “Arco da Rua Augusta”. Left: Point cloud survey. Right: Parametric knowledge
based model.

By having a parametric model, it is possible to understand that the real constructive solution
(the dome itself) is one of many possible solutions contained in the parametric system (Fig.
9). The examples of figure 9 are all instances generated by the same program that generates a
solution for the real “Arco da Rua Agusta”.

This represents an important possibility for the study of existing buildings; furthermore, it is a
good example where new technologies and procedures can be used to better understand
architectural heritage and to bring new insights into historic buildings.
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Figure 8: Dome of “Arco da Rua Augusta”. Left: Point cloud survey. Right: Parametric knowledge
based model.

5. CONCLUSIONS

The examples presented in this paper aim to show how visual programming can be used as
an effective tool both for architectural design and for the understanding of existing
buildings in ways that traditional media cannot be used.

This represents a paradigm shift in the field of architecture, meaning new possibilities for
the architect. This also means the need for new skills, without the demand to master
traditional programming languages or scripting. These new skills are within the field of
geometric and mathematical concepts with effective visual counterparts.

For this approach to architectural design, a rationalizing attitude is needed, since it is
important to understand that some design tasks can be thought of as algorithms. This
approach does not bring about less creativity, but, on the contrary, welcomes
computational tools as one more path to expand our ability to conceive architectural
designs. It also means a comprehensive approach to design, where more variables have to
be taken into consideration in early stages of the creative process.

With these tools it is possible to sketch ideas in a new format that transcends the
traditional drawing, allowing the architect to quickly explore a wide range of solutions
effectively. With this approach, the idea of single solution has to be replaced by the idea
of a family of solutions embedded in the parametric system. This means that the ability to
change the values assigned to the parameters enables automatically updating a solution or
generate a complete new one.
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6. ENDNOTES

The contents of section 4 correspond to on-going work in the ReabOP research project
(PTDC/ATP-AQI/5355/2012) funded by FCT.
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