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FIGURE 1.
(a) Schematic diagram of procedure for signal conditioning and STW phase classification.
(b) Schematic diagram of denoising signals by EEMD-Golay method.

Ann Biomed Eng. Author manuscript; available in PMC 2014 April 01.



1duosnuey JoyIny vd-HIN 1duosnuey JoyIny vd-HIN

1duosnuei\ Joyiny Vd-HIN

Soangra et al. Page 13

5
=
5 8
o @
> z ° g T
5 g E ¥ ¢ : 3
= o g E & i ¢
= > g - a el x
£ 5 ot S 8 g
g - ) z 5
= & L < 4 s
& z . 3 5 g
3 g
s >
% -
@ ™
-4 K4 \
[ \
o [ €7
s £3 | z
- £8
o ‘ €6
L
» E2 E4 ‘
=
= |
vV W 2 \l/ : \‘
—_— T T | ] -
! . ' I '
+ Flexion | Combined Extension & ! Stance Phase ;
,  Momentum i Unloading Phase ; :
' Phase | : ;
<€ > € > € >,
] ! ! :
f i | :
] ' !
1 ! I
1 ! I
] : -
' ' 1 I
] I ' I
] 1 L I
: : : |
] I ' I
] I ' '
' | ] I
. ‘ ; :
] : :
FIGURE 2.

Three phases of STW (1) Flexion momentum phase, (2) Combined extension and unloading
phase, and (3) Stance phase and eight postural transition and gait events detected using
denoised IMU signals (E1-ES8).
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FIGURE 3.

Typical example of gyroscope (Gyro X) and accelerometer (Acc Z) signals of a sample
subject (IMU located at sacrum). Event detection: (a) STW Initiation (E1), Peak flexion
angular velocity (E2), Peak extension angular velocity (E4) and (b) seat off event (E3).
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FIGURE 4.

Typical examples of gyroscope (Gyro Z) signals of a sample subject (IMU located at lateral
side of both shanks). Event detection from swing (left) and stance (left) foot sensors. (a)
swing foot and corresponding toe off event (E5) and heel strike event (E6). (b) stance foot
and corresponding toe off event (E7) and heel strike event (E8).
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Mean (xSD) changes of blood pressure during sitting and standing for pre- and post-dialysis.
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Time interval to reach peak flexion and extension events and the time taken to complete three phases and

complete STW task.

Time between events PreHD (s) PostHD (s) pvalue
STW initiation to peak flexion(E1-E2) 0.47 (0.04) 0.80(0.07) 0.03*
STW initiation to peak extension (E1-E4) 1.53(0.19) 1.91(0.21) 0.02*
Phase 1 (E1-E3) 1.04 (0.14) 1.36(0.17) 0.04*
Phase 2 (E5-E3) 0.84(0.14)  0.79(0.00) 0.72
Phase 3 (E7-E5) 0.57 (0.07)  0.73(0.04) 0.14
STW completion (E7-E1) 2.46(0.57) 2.90(0.89)  0.04*
First double support (E7-E6) 0.14(0.10) 0.29(0.32) 0.24

The values indicated are mean values of three trials and standard deviation in parenthesis.
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