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Abstract

A Method of Obtaining and Ultilizing Information of

itle
e Human Behavior and Indoor Position in Architectural Design

(800 words)

This paper introduces a new method of architectural design method that uses a human behavior as a design
resource. It is intended to exploit the unique information generated by human behavior. This method was
developed to meet the needs of Japan’s aging population. In the near future, a larger proportion of the Japanese
population will be elderly, and their personal needs in relation to particular characteristics of the human body can
be expected to increase. In the past, conventional methods for obtaining information about unique features of]
human behavior required a great deal of time and effort. However, it has become easy and quick to obtain a wide
range of information by using advanced computer and sensor technologies. Despite this, few studies have focused
on ways to use the information relation to individual people’s bodies that can be extracted from human behavior.
This paper discusses the available methodologies from the standpoint of architectural design, showing how to
obtain and use position information and data on human behavior to shape and adopt architectural space.

Chapter 1 describes the general purpose of this research. Previous studies about the relationship between
architectural design and new technologies demonstrate that the evolution of information technologies can have a
significant impact on everyday life and architectural design.

Chapter 2 confirms the way in which the human body used in architectural design, from a history of architecture
standpoint.

Chapter 3 provides the technical background, explaining how position information and data on human behavior
can be obtained and used to shape and in architectural space. The method proposed is technically possible, given
the advanced information technologies that can be applied in the field of architecture.

Chapter 4 examines a fundamental study of an indoor positioning system that uses an ultrasonic sensor. The
analysis was conducted by the comparing different sensor layouts in typical spaces such as corridors. The results
indicate that the levels of accuracy and correctness counts are affected by the sensor layouts. Therefore, it is
necessary to carefully consider the relationship between building geometry and sensor layout.

Chapter 5 examines an enhanced 3D-space-scanning and human tracking system that uses robotic technology.
This system, which scans an architectural space by means of two-wheeled vehicle robot technology that allows the
flexible collection of three-dimensional (3D) data, may initiate the interaction between human beings and
architecture in the future. The system extracts building geometry and captures human behavior in order to allow|
a space to communicate with human behavior. The current project uses a two wheeled vehicle robot to extract
building geometry and human behavior data, using these to create designs. As a result, the adaptive possibilities
inherent in the RGB-Depth camera are examined in relation to the extraction of building geometry.

Chapter 6 examines the use of obtained information. The information sharing system was developed by
combining the Web-based technologies Google Map and WebGL. It is designed to process large quantities of]
information more easily, making the results accessible to non-experts. The data obtained by NFC technologies and
an ultrasonic sensor positioning system was shared through the developed system. Moreover, this system allows
the synchronization of virtual and real space by controlling some network-based electric equipment.

Chapter 7 examines this method of using information about human behavior to generate shapes. The purpose of]
our study is to provide a method for applying the emotional effects of human action to architectural design. There
are a number of earlier studies about generating shapes from human motion, however these have not been
evaluated. This section therefore attempts to evaluate emotional effects through the use of questionnaires. A
shape was generated by using motion capture system to capture the motion of dandling a child in the arms: a
chair was then designed, based on the generated surface. One life-sized model of the chair was built, using the
fabrication technology employed in boat manufacturing. The generated shape was evaluated using the semantic
differential method and factor analysis to assess how a person would sit in the life-sized chair and to show the
scaled shapes in the design process.

The final chapter summarizes the findings of this paper. In conclusion, the present study demonstrates that
designs processes such as computational design and digital fabrication are essential technological tools for
utilizing information as a design resource from design to production. Further studies are needed in order to
develop a of the user customizable architectural system.




