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Sensing Technologies to Support Safe Automated Driving Systems
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Innovations in automotive sensing technologies to support safe driving have been advancing in terms of both performance and cost as a result of
the practical realization of advanced driver assistance systems (ADAS). In order to realize a high-level automated driving system, light detection and
ranging (LiDAR), which can provide information on the peripheral conditions of a vehicle as three-dimensional (3D) point clouds obtained by laser
beam irradiation, is essential in addition to conventional sensors including cameras and millimeter-wave radars. An advanced image recognition
processor is also necessary to detect and analyze a wide variety of objects using the obtained sensor data.

Toshiba Electronic Devices & Storage Corporation has been developing a photodetector with high sensitivity as well as an analog front-end circuit and
distance measurement algorithm to detect small objects at long distances as sensing technologies to realize a long-range and high-resolution LiDAR.
We have also been improving the performance of conventional image recognition technologies for our Visconti image recognition processor products.
Furthermore, in cooperation with Denso Cooperation, we are working on the development of an artificial intelligence technology called deep neural

network-intellectual property (DNN-IP) to recognize a wide variety of objects with higher accuracy compared with conventional methods.
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3D point cloud and distance information obtained by LiDAR
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Definition of automated driving levels
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Principle of distance measurement using LiDAR
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Configuration of scanning LiDAR
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Requirements for photodetectors to achieve long-range distance
measurement
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Comparison of performance of photodetectors
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Comparison of processing results obtained by conventional method
and newly developed smart accumulation technique (SAT)
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Comparison of noise suppression results obtained by conventional
and newly developed methods
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Example of recognition result obtained by DNN-IP
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