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p» Xsens DOT

* Accelerometer: + 16G

* Gyroscope: 2000 degree/s

e 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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- HEST GYUESE (ADL) 1470, S-S K (Fall) 1174

« B/ ZtZt 109 (7] 167.04£5.8 cm, & F 7| 62.5+16.4kg, Lt 0| 22.9+2.2 year)

ADL Details
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- HESE: YU (ADL) 1470, M SF (Fall) 1170

« B/ ZtZt 109 (7] 167.04£5.8 cm, & F 7| 62.5+16.4kg, Lt 0| 22.9+2.2 year)
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Acquire raw data from IMU sensor

5Hz low-pass filter

Calculate ASVM, GSVM, No
Roll, Pitch, VV

Within 9 frames,
Roll>TH | Pitch>TH?

VV>TH & ASVM<TH
& GSVM>TH?

v

Pre-impact fall detection
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Acceleration SVM(g)

Angular Velocity SVM(°/s)

Angle(degree)

Vertical Velocity(m/s)
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S02F04R02 (TP) ASVM

—— Detection Time(2500ms)
Impact Time(2750ms)
Lead Time(250ms}

4 6 8
Time(s)

SO02F04R02 (TP) GSVM

—— Detection Time.
Impact Time

N

4 6 8
Time(s)

S02F04R02 (TP) Vertical Velocity
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4 6 8
Time(s)

SO02F04R02 (TP) Angle

Accuracy 94.00 %
Sensitivity 95.14 %
Specificity 93.10 %
Lead-time 364.49 + 122.44 ms
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02. HIO|E{ Al 1=

Al: Xsens (Xsens DOT, Xsens Technologies B.V., Netherlands)
- BARAK:T7
HESF: x-axis (medio-lateral), y-axis (supero-inferior), z-axis (antero-posterior)

T OO

- Sampling rate : 60Hz

- M&Z 2 E: Ninebot segway (ES2, Xiaomi, China)

4

4

< Xsens DOT > <ES2 > < Placement of sensors >
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» Dataset
o MACHAKX}E: LB 208 (1041849-202109-BM-139-02)

d8  A&(E) LO|M) UE(em) HS(kg)
= 18 23.3 174.1+6 76.9+11
Of 2 235  162.5t4 52514
A 54
Ll UXIE Eo
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03. MSZIHE M AEZ dn2|E N

» Auto Encoder & & 12|S
- Auto Encoder= 7| £ 2 2 |nputd} OutputO] S
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» CiloJE] HKXE
- Window Shifting= ¢t H|0|H 28 X A5
« Window = 1.2s / overlap = 50%*
« IMUS| 65 7tEE, 215 = H|O|H 28
* Window size (72, 6)
« 1D-CNN 7|8t 3 layer?| C|Z Gt Q1A EHE 7

- HOlH= 41822 28 A A3 TH

) Rea LS| L0 e Iguchi et al. (2021). IEEE ICCE.
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03. MSZIHE M A= YNg|E v

» Reconstruction Error
« U= O|O|H = normal H|O|H 2 THE
M & O|O|E{= abnormal G|O|E{ 2 THEE
- LEHO|H= A2 F& QA=) O|¢HO|H= 2 5% A& 7+

1= T = )

B normal
0.06 - s abnormal

0.05 A
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|Z} 1: Precisiond} recall2| m X}H

A
« AL 2: Normal H|O|E{ 2] S & @K} Z|CHZk

1.0 A
_ < YA [HE 2 M5 >
U A|Zt 1 QIA|Zt 2
0.6 4
F1 score 0.91 0.97
0.4 1
Precision 0.83 1.00
0.2 1
—— precision RecaII 1.00 0.95
0.0 - ~—— recall
0 10 20 30 40 50 Accuracy 0.96 0.99
< Precision Recall 2= >
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