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Development of a TOF Sensor for Long-Range and
Stable Wide-Angle Detection

TSUZUKI Ryosuke and ANDO Shintaro

In modern manufacturing, labor shortages due to population decline have increased the need for further automa-
tion. Additionally, to respond to diversifying needs and rapid technological innovation, highly flexible automated
production is essential. This requires sensors that can reliably detect objects from long distances without obstruct-
ing the movement paths or working ranges of equipment and robots. In this study, we focused on a photoelectric
sensor using Time-of-Flight (TOF) technology, aiming to achieve stable detection of objects with various colors
and surface conditions—such as white or black, rough or glossy—at distances up to 6 meters and within an angu-
lar range of £85°. For particularly challenging targets such as black-painted automobile bodies, the design target
was set at a detection distance of 3.5 meters and an angular range of £50°. To achieve this, we enhanced the sig-
nal-to-noise ratio (S/N ratio) through short-pulse laser diode driving and ultra-high-sensitivity stable operation of
an avalanche photodiode (APD), significantly improving detection performance. As a result, even in cases where
conventional sensors are limited to +6° at a distance of 3.5 meters, our technology enables stable detection across
a much wider angle of £66°. Through this advancement, we successfully developed the TOF laser sensor “E3AS-

HF,” which provides high detection stability regardless of object color or surface condition.
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