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A Small and Light 3D Vision Sensor for Robot Arms with
Robustness in Factory Automation

OTA Jun, NAKATSUKA Hitoshi, INODA Takeshi and MATSUMOTO Shinya

In the manufacturing industry, automation of manufacturing, especially the introduction of robots, is being
actively promoted due to labor shortages and rising labor costs, but installation space, start-up person-hours, and
flexibility at work are issues to be addressed. In particular, a 3D sensor is essential to estimate the position and
orientation of parts accurately in bin picking applications, and a robot hand-mounted 3D sensor is required to
solve the problems. One of the requirements for a sensor mounted on a robot hand is that it be small and light,
but the most conventional 3D sensors are large and heavy due to their measurement methods. Therefore, we have
developed a robot hand-mounted 3D sensor with a height of 53 mm x width 110 mm x depth 77 mm and a
weight of 570 g by developing an optimal measurement method and a simple optical system. Furthermore, to
reduce measurement errors caused by ambient temperature changes at the manufacturing site, we employed a
method to control the temperature of the optical system at a constant level using heaters. Experiments confirmed

that the measurement error of the distance value in the temperature change from 0°C to 40°C was within 1 mm.
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1) Geng, J. Structured-light 3D surface imaging: a tutorial. Advances in
Optics and Photonics. 2011, Vol.3, Issue 2, p.128-160.
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