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Fall Risk Detection for the Elderly using Contactless Sensors
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In recent years, Japan’s elderly population has been growing. As a method of reducing the nursing care period, we
studied a fall risk detection for elderly people. Our aim is to detect the fall risk with contactless sensors. First, we took a
video of the 5-meter walking test by 40 subjects. Then, we processed them using OpenPose. Finally, rehabilitation exercise
instructors evaluated the fall risk at 3 levels. In this paper, we reported on 3 machine learning models and evaluated the
accuracy of the fall prediction. As a result, we found that all algorithms obtained accuracy of around 80% even with
contactless sensors.
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keypoints

Nose =0
Neck =1
RShoulder =2
REIbow =3
RWrist = 4
LShoulder =5
LEIbow =6
LWrist =7
CHip =8
RHip =9
RKnee = 10
RAnkle = 11
LHip = 12
LKnee =13
LAnkle = 14
REye =15
LEye = 16
REar = 17
LEar = 18
LRToe = 19
LLToe =20
LHeel =21
RLToe =22
RRToe =23
RHeel =24
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Subject A Suject B Subject C

Subject A B C

Eye line (degree) 139 127 133
Heel height (cm) 10.6 7.0 8.8
Toe height (cm) 6.2 6.1 2.6
Stride length (cm) 71.4 455 333
Gait velocity (m/s) 1.5 0.7 0.6
Possibility of fall risk 1K h =
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Learning algorithm Accuracy(%)
SVM (Linear kernel) 83
Logistic regression 83
Linear discriminant analysis 88
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