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Proposal of a video design method using projection mapping

Junko SUGIMORI

In recent years, projection mapping has become an influential producer
of visual content and recognition of this has been increasing. Projection
mapping is a technique that makes the projection of a moving image onto
solid objects by means of projectors and by mapping the projected image onto
the solid shape.

In this paper, a new check sheet and workflow are developed, as well as
a systematic method of management to solve production problems. The
management and a method of production of projection mapping are proposed.
The usefulness of the method is verified and shown in the production process
of the exhibition “Dreaming the Future.” A mask automatic generation
program has been developed to match an image to the shape of a three-
dimensional object to support technical producers as they face technical
problems. This program has been practically applied in the video installation
work “Tempus Fugit” at the aforementioned exhibition, as well as “What Is
My Left Eye Looking At?” Projection mapping has shown its usefulness as a
new video design method.

With growing awareness in society, the demand for implementing
projection mapping as event, content business, or expressive activity is
rapidly increasing. However, studies of how it operates, such as production
processes and problems in implementation, have not yet been clarified. It is
extremely difficult for researchers to directly appreciate and collect surveys
and information. To connect projection mapping, which is past its dawn, to
further developments and applications in the future, the image must be
studied from both the production side and the technology side, and video must
be designed as a new expression.

As far as research, it is clear that a list of cases of production including
information on date, place, and title, as well as titles of the works screened in
time series, has not been created. For this reason, a detailed case study was
conducted on survey data from 2011 to 2014, which created a list of production
examples of this type of work. From the analysis of more than 200 cases and
a number of keyword searches, it was found that the number of productions
rapidly increased from 2011 to 2013.
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To solve the production problem of projection mapping, it is necessary
to systematically show the projection design method and production process,
which has not yet been sufficiently clarified. Thus, an efficient operation
management method and check sheet has been developed. In addition, the
proposal method is shown in the exhibition “Dreaming the Future” at the
Toyota Commemorative Museum of Technology, and the effectiveness of
projection mapping is demonstrated. A check sheet is proposed for creators
and, in this paper, usefulness of the proposed check sheet for the planning,
concept, work and management. Necessary practices in the background of
implementation, such as projection design, equipment, and the composition
of staff necessary to realize medium-scale screening events, demonstrated the
usefulness of the proposed method for smooth operation.

As for technical problems, it is clear that distortion and image correction
are a necessary technique for adapting to the shape of a three-dimensional
object. In order to solve this technical problem, new mask automatic
generation software has been proposed and developed in order to project an
image onto a three-dimensional model with a free-form surface and plane.
This software can extract the shape of a wall surface and the shape of an
aluminum tube object and project the image onto an arbitrary surface.

The developed method was used for in “Tempus Fugit” and “What Is My
Left Eye Looking At?” and the program that was developed was verified. This
work was produced based on the newly proposed method and demonstrated
its usefulness. Much projection mapping work done so far is based on methods
for projecting images on existing buildings and three-dimensional objects, but
the proposed method enables the creator to project an object not only on
existing building and three-dimensional objects but objects made by the
creator him- or herself. Thus, this new method to utilize projection mapping

for the production of video installation shows possibilities of new expression.
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