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[4] Ahn, Soonjae, et al. "Evaluation of inertial sensor-based pre-impact fall detection algorithms using public dataset." Sensors 19.4 (2019): 774.
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HIOIE A = - 578 ZH|

» Xsens DOT

« Accelerometer: + 16G

» Gyroscope: 2000 degree/s

« Sampling rate = 60 Hz

* Placement: S2 <Xsens Dot> <Sensor orientation>

» Raspberry Pi Camera

 Resolution: 8-megapixel

« Max image transfer rate: 60fps (720p)

<Raspberry Pi Camera>
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£ S Z4=KE Sum Vector Magnitude(SVM)

> 7IHE SVM (Asym)

Asyy = \/Acc,% + Accf + Acc?

> ZHE SVM (Gsym)

Goyy = \/Gyro,% + Gyroy + Gyro?
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Quarternion
conversion

l f Acc. Euler

1 (W, X, y, 2) Conversion

Complgmentary Vertical Angle
Gyr. (x, Y, 2) w f|>|(teyr 2 (Roll, Pitch)

6-axis IMU data f Gyr.
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[7] Lee, S. C,, S. K. Hong, and S. R. Jung. "Estimation for the vertical speed of helicopter using MEMS inertial sensor." Proceedings of the Autumn Conference of The
Korean Society for Aeronautical & Space Sciences, Wonju, Korea. 2014.

[8] Kim, Youngho, et al. "Detection of pre-impact falls from heights using an inertial measurement unit sensor." Sensors 20.18 (2020): 5388.
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[9] T. Degen, H. Jaeckel, M. Rufer, and S. Wyss, “SPEEDY: a fall detector in a wrist watch”, in Proc. Seventh IEEE Int. Symposium on Wearable Computing, pp. 184-187,
2003.

[10] A. K. Bourke, K. J. O’'Donovan, J. Nelson. and G. M. OLaighin, “Fall-detection through vertical velocity thresh- olding using a tri-axial accelerometer characterized
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Within 0.15 seconds,
Angle>TH

Pre-impact fall detection

< Pre-impact fall detection algorithm flow-chart >
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VA Accuracy | Sensitivity | Specificity | Lead-time
Algorithm Canllcetill?;gn (%) (%) (%) (ms)
KFall 94.0 88.3 99.0 2084156
e ctud sensor | (894/951) | (392/444) | (502/507) -
| u
Y | Quaternion | 97.0 94.1 994 | s0oi1ea
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[11] Klenk, Jochen, et al. "The FARSEEING real-world fall repository: a large-scale collaborative database to collect and share sensor signals from real-world
falls." European review of aging and physical activity 13 (2016): 1-7.
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