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Abstract. Buildings are becoming more intelligent as physical environments, whose operations can be more intuitively and
automatically tagged, sensed and controlled to adapt to changing physical environment conditions and the human behaviour of
its inhabitants. We can imagine that 10 years in the future, workplaces and habitats will be even more sensor-driven, automated
and adaptive. Not only can smart environment improve the present and future buildings but they can also be used to catalog
physical elements and their context such as the location and spatial view of objects in a bounded space to better understand the
use of historical buildings too.
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1. Introduction to smart buildings: Past, present
and future

Smart buildings tend to focus on increasingly au-
tomating the monitoring and control of its core opera-
tions such as lights, heating, doors and window shut-
ters and security, for these to become more optimally
managed and controlled, minimising the ICT and en-
ergy resources consumed [5]. It is logical to extrapo-
late this trend to optimise buildings’ operations further
through adding more sensors and actuators to adapt
a wider range of operations [6]. This issue seeks to
go beyond such approaches and to think more outside
the box at envisaging how the inhabitation of smart
buildings could be more richly sensed and to think
about how the sensed state of the building can be trans-
lated into richer contexts, e.g., that can adapt to lo-
cation [4] and to the inhabitants [1] to more intelli-
gently adapt their services. The enabling technologies
that tag, sense and visualise objects, applied to better
utilise and understand buildings in the present and fu-
ture, can also be applied in the past too, to historical
buildings and archaeological sites [2].

This Thematic Issue features 3 articles, which ad-
dress the challenges of smart buildings. These papers
are elaborated versions of papers that were presented
during the 12th International Conference on Intelligent

Environments (IE 2016) that took place in London,
UK [3].

2. Outline of the thematic issue

The indoor location problem is one of the cur-
rent main research lines related to smart buildings,
since such location information is considered as an
essential part of the user’s context. In this issue, Fet,
Handte and Marrón study in their paper entitled ‘Au-
tonomous adaptation of indoor localization sys-
tems in smart environments’ the challenge posed
when locating people and objects in dynamic indoor
environments. Changes in the configuration of such
spaces (e.g., movement of furniture) can cause signif-
icant errors in determining positions. This paper pro-
poses an autonomous recalibration process in a self-
monitoring system based on a fingerprint indoor local-
ization mechanism. The resulting proposal relies on a
software-based solution using off-the-shelf hardware,
being cost-effective to deploy and with a localization
performance up to 93%.

Another important topic in smart building is related
to object size and movement estimation. Falomir ad-
dresses this question in her paper ‘Qualitative de-
scriptors applied to ambient intelligent systems’
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by introducing different systems capable of provid-
ing qualitative descriptions of images, 3D scenes and
movements. Such systems extend the Qualitative Im-
age Description (QID) approach by modelling the de-
scriptions through first-order logic to enable reason-
ing about the qualitative sizes of the objects as a new
feature, their positions and their relations in 3D space
along with their movement relations. The paper shows
the results of several real tests that positively validate
the flexibility and applicability of the proposed quali-
tative descriptors and their logic-based representation.

Finally, Kymäläinen et al. in their paper ‘A creative
prototype illustrating the ambient user experience
of an intelligent future factory’ situate the reader in
the year 2025 by presenting a user experience research
performed through a video-illustrated science fiction
prototype for process control workers. The authors ex-
amine the Industry 4.0 concept by means of user ex-
perience design research, explicitly targeted at process
control workers in future process plants. The idea of
an inclusive approach through interface design expe-
rience using ‘fiction prototyping’ provides the poten-
tial of a powerful methodology for creating participa-
tory and community-led engagement. This approach
is proposed to assist in achieving early participation
of the users and thus in gaining a better insight into
their needs and enabling the development of a co-
design methodology for the future smart autonomous
systems.

3. Epilogue

The guest editors of this thematic issue would like
to thank the authors who contributed articles to the

12th International Conference on Intelligent Environ-
ments, 2016, and to this issue. The diversity of the
articles showcases the research and development of
smart buildings that are now becoming widespread in
almost every sector of society, able to encompass tech-
nological advances in diverse disciplines (i.e. Internet
of Things, context-awareness, image processing and
HCI) and to permeate seemingly unrelated domains
(e.g., archaeology). We look forward to more decades
of fruitful research for smart buildings with and for so-
ciety!

References

[1] F.K. Aldrich, Smart homes: Past, present and future, in: Inside
the Smart Home, Springer, London, 2003, pp. 17–39. doi:10.
1007/1-85233-854-7_2.

[2] J. Cosmas, T. Itegaki, D. Green et al., 3D MURALE: A mul-
timedia system for archaeology, in: Proceedings of the Con-
ference on Virtual Reality, Archeology, and Cultural Heritage,
2001, pp. 297–306.

[3] G. Hunter and S. Poslad, Preface, in: Proceedings of the
12th Annual Conference on Intelligent Environments, 2016,
pp. x–xi, Available online at http://ieeexplore.ieee.org/xpl/
mostRecentIssue.jsp?punumber=7717031.

[4] Z. Liang, I. Barakos and S. Poslad, Indoor location and orienta-
tion determination for wireless personal area networks, in: 2nd
Int. Workshop on Mobile Entity Localization and Tracking in
GPS-Less Environments, Lecture Notes in Computer Science,
Vol. 5801, 2009, pp. 91–105. doi:10.1007/978-3-642-04385-
7_7.

[5] S. Poslad, Ubiquitous Computing: Smart Devices, Environ-
ments and Interaction, Wiley, 2009, pp. 62–66. doi:10.1002/
9780470779446.

[6] T. Weng and Y. Agarwal, From buildings to smart build-
ings – Sensing and actuation to improve energy efficiency, IEEE
Design & Test 29(4) (2012), 36–44. doi:10.1109/MDT.2012.
2211855.

http://dx.doi.org/10.1007/1-85233-854-7_2
http://dx.doi.org/10.1007/1-85233-854-7_2
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7717031
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=7717031
http://dx.doi.org/10.1007/978-3-642-04385-7_7
http://dx.doi.org/10.1007/978-3-642-04385-7_7
http://dx.doi.org/10.1002/9780470779446
http://dx.doi.org/10.1002/9780470779446
http://dx.doi.org/10.1109/MDT.2012.2211855
http://dx.doi.org/10.1109/MDT.2012.2211855

	Introduction to smart buildings: Past, present and future
	Outline of the thematic issue
	Epilogue
	References

