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A Sensor for Simultaneous Capturing of Texture and Shape by

Projecting Structured Infra-red Light

Kiyotaka AKASAKAT, Ryusuke SAGAWAT, and Yasushi YAGIf

1 The Institute of Scientific and Industrial Research, Osaka University
8-1 Mihogaoka, Ibaraki, Osaka, 567-0047, Japan
E-mail: {{akasaka,sagawa,yagi}@am.sanken.osaka-u.ac.jp

Abstract Simultaneous capturing of texture and shape of a moving object in real time is expected to be applied
to various fields including mobile robots and object recognition. To develop a sensor to achieve the feature, there are
two difficult points: fast capturing of shape and simultaneous capturing of texture and shape. One-shot capturing
methods by projecting colored structured lights were already proposed to capture shape at high frame rate. How-
ever, since the methods used visible lights, it was impossible to capture texture and shape simultaneously. In this
paper, we propose a method to capture texture and shape simultaneously by projecting infra-red structured light.
Since our method uses visible light for texture and infra-red light for shape respectively, simultaneous capturing can
be achieved. Moreover, we develop a system that maps texture on the captured shape without any occlusion by
placing the both cameras for visible and infra-red lights coaxially.

Key words Simultaneous capturing of texture and shape, Infra-red structured light, one-shot capturing
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Fig.2 Overview of the sensor for simultaneous capturing of tex-

ture and shape.
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Fig.3 The internal structure of infra-red projector.
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Fig.4 An experimental system of infra-red projector.
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Fig.5 The internal structure of multi-spectrum camera.
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Fig.6 An experimental system of multi-spectrum camera.
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Fig.8 An experiment of measuting a known object.
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Fig.9 Overview of an experiment
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Fig. 10 Images captured by the multi-band camera: a texture
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Fig.12 A sample of generated 3D mesh model without texture .
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