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A Development of Fall Detection Systems Using Wristband
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Abstract

In the present, fall detection methods are used to recognize motions through devices attached to the waist.
Considering the waist being an unnatural position and an unsuitable part of the body to carry such a device, this paper
aimed to present a wrist band as an alternative fall detector and develop the algorithm that is able to monitor hand/arm
movements. Data collected from an accelerometer sensor were analyzed using a threshold-based algorithm to help
distinguish falls from activities of daily life (ADL). The recognition of 8 daily life activities and 5 fall patterns was
tested to reduce problems of false alarms. Experimental results with 5 participants of different heights and weights

showed that the overall accuracy of the proposed method was 93.1%.

Keywords: falling, fall detection, Wrist-Band, accelerometer
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Fall detection: begin
M: no# of frame
N: no of sampling per 1 frame
S4= 60 frame : rest time: 6seconds
S3=20 frame : post impact: 2seconds
h[1..M] : array of maximum accelerate
1[1..M] : array of minimum accelerate
Loop: j=1to M
Loop: i=1 to N
h[j]:=max(sqrt(axi>+ay>+az?), sqrt(axi>+ay;i >+az; %))
1[j]:=min(sqrt(ax;>+ayi*+az?), sqrt(ax;>+ayi.1>+azi1?))
phase 1: if h[j]—1[j-1] > 1.0 then goto phase 2
phase 2: If h[j] > 4.0 then
If h[j] -h[j-1] < 0 then
Goto phase 3
Else

Goto Phase 1
phase 3: If (h[j] < 1.6 & h[j] > 0.4) & FrameS3count++ > S3 then

Goto phase 4
phase 4: Ifh[j] < 1.0 & h[j] > 0.9 then

If FrameS4count++ > S4 then
Fall alert ()
End loop
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