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Human Posture Evaluation with Wearable Accelerometer

Mori Yuma1,a) Enokibori Yu1,b) Mase Kenji1,c)

Abstract: Bad postures yield abnormal load for muscles, and then the load become causes of various pains,

such as stiff shoulder. To prevent occurrences of such pains, we are developing a wearable system to assist
people in keeping good posture. In this paper, we focus into the sensing and scoring functions of the system.

Our prototype uses the head, back, and waist leans measured with three wearable accelerometers to gener-

ate posture scores. The scores showed improvements and good correlations in almost cases when subjects

changed their posture from bad ones to good ones, in our evaluations.

Keywords: wearable accelerometer, posture evaluation
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Fig. 1 Good and bad postures
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Fig. 2 lean calculated from gravity
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Fig. 3 Equipments to attach sensors
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Fig. 4 Sensors installation overview
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Fig. 5 Score overview during posture changes from bad posture to good posture
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Table 1 Correlations between posture changes and scores,

from bending back posture to good posture

1 0.699 0.786 0.793

2 0.653 0.866 -0.746

3 0.755 0.860 0.747

4 0.828 0.879 -0.041

5 0.829 0.849 0.790

.

. p

4 0.241
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Table 2 Correlations between posture changes and scores,

from anterior pelvic tilt posture to good posture

1 -0.786 0.796 0.785

2 -0.475 -0.576 0.751

3 0.735 -0.772 0.781

4 -0.899 -0.329 0.335

5 0.888 0.831 -0.572

3

Table 3 Correlations between posture changes and scores,

from hanging head posture to good posture

1 0.752 0.448 0.771

2 0.916 0.851 -0.842

3 0.872 0.765 0.641

4 0.834 0.865 0.596

5 0.811 0.824 -0.566

4

Table 4 Amount of score changes from bending back posture

to good posture

1 21.574 28.363 10.808

2 28.728 21.104 -1.889

3 4.217 11.597 3.064

4 16.627 20.043 -1.261

5 40.254 23.181 2.953

0.05

2

.

.

p 0.05

3

.

.

. p

0.05

4 5 6

4 6

5

Table 5 Amount of score changes from anterior pelvic tilt pos-

ture to good posture

1 -3.595 9.048 4.17

2 -0.840 -3.429 7.908

3 0.269 -2.740 3.972

4 -11.036 -0.906 1.664

5 35.007 20.486 -1.571

6

Table 6 Amount of score changes from hanging head posture

to good posture

1 42.170 3.033 2.306

2 47.127 4.664 -4.412

3 42.544 1.216 1.085

4 30.559 11.218 -0.480

5 38.308 6.966 -2.399
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