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Detecting the sign of falling down by analyzing floor vibration for elderly people living alone
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Abstract: This paper presents a life watch system which can detect falling down and abnormal walking in a solitary aged-person's house.
The system using a feature analysis based on vibration signal measured by microphone on the floor. The algorithm is focused on the fact
that a target specific sound that the collision between a floor panel and the human body is a sound larger than other background living
noises that sounds only in a specified frequency band (0-100Hz). As a feature parameter, a time sequence signal power spectral density and
power distribution are used.In order to confirm the validity of the proposed system, we investigate the detection success rate through
experiments under various situations in welfare housing for the elderly where in Fukui. As the result, with a very few exceptions, the system

was able to detect falling and walking from any other sounds.
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Recording environment

Table 1 number of samples each action

Action num of samples
Human falling(front) 5
Human fallinf(back) 5
Object falling(Box) 5
Object falling(Remote) 5
Open and close the door 5
Cross-legged siting 5
Seiza 5
Sit down on a chair 5
Walking 45
Walking and 41
using a Vacuum cleaner
Walking and getting a cough 44
Walking and singing 45
Walking with a cane Walking:50, Cane:25
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Fig.4 The spectrogram from each action
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Table 2 Result of identification rate

Action recall | precison | F_measure
Human falling(front) 5/5 5/5 1.0
Human falling(back) 2/5 212 0.57
Object falling(BOX) 5/5 5/5 1.0
Object falling(Remote) 5/5 5/5 1.0
Open and close the door 0/5 0/5 0.0
Cross-legged sitting 5/5 5/5 1.0
Seiza 4/5 4/4 0.89
Sitting down on a chair 5/5 5/5 1.0
Walking 40/45 40/40 0.94
Walking and using 39/41 39/39 0.98

a vacuum cleaner

Walking and getting a cough | 30/44 30/30 0.81
Walking and singing 37/45 37/37 0.90
Walking with a cane 20/50 20/37 0.46
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Fig.5 The upper column shows spectrogram from walking
with a cough, The lower column shows accelerometer signals
from walking
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