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Wrist on Resting Wrist on high motion
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Figure 4



WO 2022/132055 PCT/SG2021/050806

5/18
(a) Wrist-off (d)
| Placed with a shadow v

from body movement

5 ) Placed subjected to
Placed up facing indirect ambient light
’ light
; § a8 sy N |0 SN

Figure 5
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Frequency domain of PPG_AC
(a) Wrist on : Running (b) Wrist off : placed on the table(get ambient light)
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Most of component occur in frequency 0.5—8 Hz

Frequency of noise vary by ambient light

Figure 6
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Signal Noise Fmax = fsampling
2
Component in Component in
range 0.5 -8 Hz range 8 - 50 Hz

Figure 7
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N s

Ve 1102

Get raw data (without filter)
PRG_DC, PPG_AC

¢

Find mean, variance and no. of saturate and zero
meaanbDC, varance DL, vanance AC
ACSat=na. of AC saturate, ACZero=no. of AC Zera

/1104 f1106

.003-0.080 V < meanDC < 2.2-1.5
V&&

varaAC » 0.15- 0.30 mV K&
varDC< 0.1 - 10 mV &&
ACSat + AlZero < 100-200

I ——

No e Yas

{Wrist-off} R ‘

i Frequency transform
| windCFreg=fftiwinAC)
(FFT, nift=255}

!

Find SNR
rms of Signal and Noise
rmsSig = rens{winACFreg) in range 8.5 - 8 M
rmshoise = rms{winACFreq) in rangs 8 -50 Hz

rmsioise < 1e~4

rrasSig > 0.001 &&
rmsNoise < 0.025
No RN
(Wrist-off) i Yas
Calculate SNR Y 1116

SNR = abs{Signai RMS - Notse RMS) £ Noize RMS

Caleudate SNRAB
SNRGR = 2HoglO{SNR) dB8

\ 1118a
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N e
A I

Wrist-on -/

Figure 11
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Wrist-detaction N if cufput = wrist-off
{with counter) ®8 § {EountQif+=1}

SN

+1  +1 +1

i Countoff > =4
{wrist status = off}
Else
{wrist status = on}

Figure 12 (a)

Counter wrist off flow chart

Calcutate wrist off

Yes
output == 1 -*««««««««-'[ seurtOR=coumOr + 1

No

data length = 28ses

countO > 4

flag wristoff = & i fag wristoff = 1
{wrist on) H {wrist off}

} countQff = &
}

Figure 12 (b)
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Output
1 0
1=wriston g 1 {16397 | 66 Wrist-on: 99.60 %
0 = wrist off g Wrist-off : 97.86 %
0| 80 |4 Alf : 99.35 %
Figure 13
TAT > 100 ik ot
28 igh motion
{Wake the device}
PiM>12

52TAT&& 12 2 PIM
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Figure 14 (a)

Otherwise High motion

{Wake the device}

PiM < X where X is between 12-85

Y

Figure 14 (b)
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1600 1650 1660
Motion ] Power
1640 sensor(s) management
Signal
1630 ] conditioning 1610 ‘ 1670
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rocessin
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Unit
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Figure 16
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H control circuit H E and Noise filtering !
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Processing
Unit
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Figure 17
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Figure 18

Figure 19
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2000

J [

collecting a PPG signal using the device

2004

e

determining whether or not the collected PPG signal is
attributable to the wearer being human or animal

2006

_

discontinuing the tuning if the collected PPG signal is not
attributable to the wearer being human or animal

Figure 20
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2100

J =

collecting a PPG signal using the device

2104

e

processing the PPG signal to obtain analysis results

2106

_

determining whether or not the collected PPG signal is
attributable to the device not being worn by the wearer

2108

=

disabling display of the analysis results by the device and/or
turning off a light source of the device if the collected PPG
signal is attributable to the device not being worn by the
wearer

Figure 21
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