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Improved Efficiency of Business Operations at Manufacturing Sites Using Camera-Equipped Lighting Fixtures
and Human Detection Al Technology
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Theimprovement of work efficiency at manufacturing sites is essentialin order to enhance productivity, operating rates, and safety. On the other
hand, methods to visually analyze business operations using images captured by handheld cameras often lead to decreased efficiency due to the
considerable time required to manually check such images.

Toshiba Lighting & Technology Corporation has been supplying camera-equipped lighting fixtures that can be installed simply by replacing exist-
ing lighting fixtures. In addition, we have now developed a video analysis system that can analyze images captured by these camera-equipped
lighting fixtures via a cloud system, applying a proprietary human detection artificial intelligence (Al) technology to process images from the ceiling
viewpoint. This system enables users to efficiently promote various improvement activities at manufacturing sites, including safety management,
analysis of workflow lines, and visualization of the time required for each operation, or so-called takt time.
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Installation height and classification of factory lighting fixtures
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Results of investigation of video analysis methods for visualization of
factory issues
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Differences in images of person from surveillance camera viewpoint
and ceiling viewpoint
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Results of evaluation of Al using surveillance camera viewpoint and
ceiling viewpoint models
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Results of detection of persons using surveillance camera viewpoint
and ceiling viewpoint models
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Results of evaluation of performance using images captured by
omnidirectional camera with and without limitation of analysis range

) AN (%) APEHR (%)
FHfIEE
BIRE BWAE F1E BERAD/N—FK
SFERERL 754 98.9 85.5 36.2
EFERESHD 87.1 92.0 89.5 47.4

DO RIHAT) KR

IBEERELL

9&@35')
H5. @HHASHETRITBEEIRET BTl S BRI

DAk

QPR P 2 th R AATICIRET B 2 Eic k> T, AWORBHZRES T ZEIC
L7z,

Improvement in detection of persons using images captured by
omnidirectional camera with limitation of analysis range
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Intrusion detection area and machine area modes for intrusion
detection systems
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Visualization of workflow and takt time using people-flow and work
analyses
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