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Minimally Privacy-Violative System for Observing Human Behavior
—Locating Human and Objects by Integrating Ultrasonic Radar System
and Ultrasonic Tagging System—
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Abstract:

paper proposes a minimally privacy-violative system for locating not only a person but also daily objects. One of

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

presumable applications is a system for always observing aged people suffering from Alzheimer’ s disease. The system
can measure the three dimensional position of the person’ s head by an ultrasonic radar function and can measure the
three dimensional position of the object by ultrasonic tag function. The authors constructed an experimental system
and demonstrated both functions by detecting the behavior of moving from a bed to a wheelchair. This paper also
reports reflection coefficient of typical daily materials to clarify necessary the power of emitted ultrasounds and the

sensitivity of ultrasonic receivers.
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Fig. 1: Ultrasonic Radar and Tag System
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ultrasonic radar

(a) observation for a person’s  (b) detection of a location
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sytem tagging system

ultrasonic tag

Fig. 2: A conceivable application in a nursing home
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Fig. 3: Configuration including functions
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Fig. 4: Tracking position of human head
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Fig. 5: How to measure A.P.L.
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3) Desk

1) Head

2) Blanket

4) Carpet

Fig. 8: Subjects for measuring reflection-coeflicient

Table 1: Result of measuring reflection-coefficient

Subject | Sound Reflection-Coefficient
Head 0.37

Blanket 0.42
Desk 0.70

Carpet 0.75
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Fig. 9: Result of measuring trajectory of head and tag
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