112

Journal of Biomedical Engineering Research 37: 112-118 (2016)

http://dx.doi.org/10.9718/JBER.2016.37.3.112

pay
S aeER

L EEEREERES DR EE LR

- wjz)! .

AT ek A7) AR R

SEERECES

A5 - AIE

GG T

[e)
S

e At A7 ek ol yskdy

-

The Wearable Sensor System to
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Abstract : The neck pain is fairly common occurance. Forward head posture and text neck are poor postures which
may be related with neck pain but the evidence is not enough. We developed the wearable sensor which can assess
the head & neck posture in daily life. Microprocessor, Bluetooth low energy, and 3-axis accelerometer, rechargeable
battery and vibratior for reminding are used to implement the wearable sensor. Real-time algorithm to parameterize
the posture for one epoch is implemented which classifies the posture in the epoch into three classed; dynamic,
static_good posture, and static_poor posture. Also the algorithm makes reminding to its wearer to give them the pro-
longed poor posture is detected. The mean error of measurement was 1.2 degree. The correlation coefficient between
neck angle and craniovertebral angle was 0.9 or higher in all cases. With the pilot study on text neck syndrome was
also quatified. Average of neck angle were 74.3 degree during the listening in the classroom and 57.8 degree during
the smartphoning. Using the wearable sensor suggested, the poor postures of forward head posture and neck neck
can be detected in real-time which can remind the wearer according to his/her setting.

Key words : forward head posture, text neck, wearable sensor, neck pain, posture correction
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Fig. 1. The poor postures in head & neck. (a) Forward head posture, (b) Normal neck and loss of cervical lordosis, (c) Text
neck posture.
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angle.

subiect correlation correlation
) coefficient (FHP) coefficient (TN)
subject1 0.976 0.996
subject2 0.981 0.929
subject3 0.831 0.945
subject4 0.994 0.642
subjectb 0.998 0.991
average 0.956 0.901
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Table 2. Experimental results of text neck for 5 subjects.

Subject 1
Total Static Static_Good Static_Poor
. . . 29 min 27 min
Session1 60 min 56 min (75 degree) (64 degree)
. . . 17 min 73 min
Session 2 92 min 90 min (79 degree) (44 degree)
. . . 71min .
Session3 72 min 71 min (75 degree) 0 min
Subject 2
Total Static Static_Good Static_Poor
. . . 75 min 60 min
egree egree
Session 1 160 min 135 min 94 d ) (42 d )
. . . 20 min 60 min
Session 2 88 min 80 min (71 degree) (42 degree)
. . . 59 min .
Session3 60 min 59 min (80 degree) 0 min
Subject 3
Total Static Static_Good Static_Poor
. . . 72 min 4 min
Session1l 76 min 76 min (84 degree) (65 degree)
. . . 18 min 53 min
Session2 72 min 71 min (80 degree) (60 degree)
. . . 63 min .
Session3 64 min 63 min (92 degree) 0 min
Subject 4
Total Static Static_Good Static_Poor
. . . 83 min 58 min
Session 1 148 min 141 min (93 degree) (51 degree)
. . . 28 min 58 min
Session 2 88 min 80 min (82 degree) (51 degree)
. . . 58 min .
Session3 64 min 58 min (83 degree) 0 min
Subject 5
Total Static Static_Good Static_Poor
. . . 39 min 21 min
Session1 60 min 60 min (75 degree) (66 degree)
. . . 6 min 38 min
Session 2 44 min 44 min (72 degree) (60 degree)
. . . 55 min .
Session 3 56 min 55 min (86 degree) 0 min
Summary
Average neck angle in Session 1 74.3 degree
Average neck angle in Session 2 57.8 degree
Average neck angle in Session 3 83.0 degree
Good posture time ratio in Session 1 65%
Good posture time ratio in Session 2 24%
Good posture time ratio in Session 3 100%
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