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Research on getting up detection system using several ultrasonic radars
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Abstract: The number of cognitive impairment patients is increasing with the growth of the population of senior citizen.
Besides the shortage of labor force for nursing them is also becoming serious. From these situations, the security for the
senior residents at such elder care facilities is turning to a big problem. Especially, the detection of getting up from the bed
is very important for the fall prevention and the wandering prevention. In our previous study we have developed the
getting up detection devise using ultrasonic radar. However, when we detect senior resident move in detail or there are
many senior residents in a ward, it is difficult to use some getting up detection devices. This reason is that if some
ultrasonic radars, which have the same frequency, are used in same ward, their ultrasonic are coherent with each other. To

solve this problem, we propose a novel incoherent method.
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Fig. 1 Ultrasonic Radar
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Fig. 3 Decoupling flowchart
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Table 1 The relation between transmit time and reception time

Transmit time [ps] Reception time [us]
250 360
500 440
1000 1000
1250 1440
1500 1960
2000 2440
2500 2760
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Fig. 4 The position of ultrasonic radars

Table 2 Parameter of ultrasonic radars

Ultrasonic | Transmit | Reception | Voltage Distance
radar time time threshold threshold
number [us] [us] [V] [cm]
1 500 ~1000 3.53 30~120
2 1250 1000~2000 3.53 30~120
3 2500 2000~ 3.53 30~120
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Fig. 5 Transmit signal and reception signal
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