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Minimally Privacy Violative System for Measuring Human Location

— Method for Locating Human Head by Ultrasonic Radar
Embedded on Ceiling —
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Abstract:
paper proposes a minimally privacy-violative system for locating a person using ultrasonic radar embedded on the

A system measuring human daily activities that may violate privacy is unacceptable in our society. This

ceiling of a room. One of presumable applications is a system for preventing aged people suffering from Alzheimer’s
disease from accidents. The system can measure the three dimensional position of the person’s head by assuming that
the human head is a moving object that exists at relatively high position of a living area. The method for locating
the human head is analyzed theoretically from an acoustic point of view. The authors constructed an experimental

system. Experimental results confirmed the feasibility of the proposed system.
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Fig. 1: Principle for localization by ultrasonic radar
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Fig. 2: Model of ultrasonic reflection due to human head
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Fig. 3: Result of simulation of sound pressure distribu-
tion on ceiling
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Fig. 4: Arrangement of receivers
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Fig. 6: Experimental system for locating human head by
ultrasonic radar
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Fig. 7: Measured head location
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Fig. 8: evaluation of human-head location
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