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Design Support System by Projection-based
Augmented Reality with Flexible Markers*

Tomohisa Yamada

Abstract

A projection-based augmented reality (AR) can add information or change
appearance of objects by projecting virtual information like Computer Graphics
onto objects. A projection-based AR has an advantage that enables multiple
people to share same information easily without any additional appliance like
head-mounted display or mobile device. Because of these features, projection-
based AR is expected to be applied to the simulation systems in industrial design
support and then there are some techniques. However, existing techniques assume
that objects are rigid material, so that why it is difficult to design simulations if
the shape is changing. In this research, we constructed a projection-based AR
system that projects textures correctly based on the shape data of the flexible
objects. This system can be used to simulate designs allows to change shape
design. The constructed system can simulate a surface texture by projecting
textures correctly even if the shape is changed in the measurement of object ’
s 3D shape and the detection of the retro-reflective marker which is placed on
the object ’ s surface with a projector-camera system. We made two types of
markers which could be used on object’s surface, first was based on the commonly
used square marker and second one was a marker pattern that can be recognized

partially, and verified by the texture projection precision. We tested both markers

* Master’s Thesis, Department of Information Science, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT1151111, March 15, 2013.
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and confirmed that the marker pattern is more robust than a square marker for

object deformation.

Keywords:

Projection-based Augmented Reality, Projector-Camera System, Design Support,
Flexible Marker, 3D Shape Measurement
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ROBEZHREZICIVBETL2LT, KM3ITRT LI, BfERFORZE AT
a2l — bRV FTIT A=Y a VERRLTVS. ZOFETIE, WD
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ADYIalb—ar&iTH T ENARELE /2D [7]. Bandyopadhyay 51X, [
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Fica—Med 21213, Fuy=r 2 Oli#EEzr —EHM2 DA F ) a—
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RAM 3072MB

Camera | Point Gray Research Grasshopper 2 (1024*768, 30 FPS)
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