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A Study on Design of Posture Transition Filter for 3D
Human Posture Estimation and Refinement on Robotic Bed
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Abstract: As we become an aging society, the number of elderly patients continues to increase.
Pressure sores that can easily occur in patients with trauma cause serious socio-economic problems. In
general, prevention of bedsores through predicting the patient's posture is being developed. Developed
method usually use artificial intelligence techniques to estimate the patient’s posture by measured
pressure images in the mattress. In this method, it has a problem the reduction of estimation accuracy
when posture of patient is changed. Therefore, it is necessary to use the filter of pressure images in the
position transition of patient. In this paper, we propose an algorithm to predict the patient's posture,
and an algorithm to reduce the ambiguity that can occur in the patient's posture transition section. By
obtaining stable data through this algorithm, learning/prediction stability of the neural network can be
expected, and prediction performance is improved accordingly. Through experiments, the effectiveness

of the algorithm was verified.
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[Fig. 1] Block diagram of posture estimation system
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[Fig. 2] Structure of deep learning model based on capsule network
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[Fig. 3] Experiment environment of posture estimation system

(a) Supine

(b) Left lateral (c) Sitting

[Fig. 4] Test posture

[Table 1] Definition of test motion of posture transition

Test #1 Test #2
Posture 1 Supine Supine
Posture 2 Sitting Left lateral
Posture 3 Supine Supine
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Posture2: Sitting

Posture3: Supine
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[Fig. 6] Pitch angle error rates of hip at test #1
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[Fig. 7] Posture transition of test #2
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[Fig. 8] Roll angle error rates of hip at test #2

[Table 2] Comparison of standard deviation depending on filter

Test #1 Test #2
Measured pressure (kPa) 357.98 499.73
Standard
andar Filtered pressure (kPa) | 147.59 | 96.11
deviation

Ratio 0.41 0.19
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[Fig. 9] Posture transition filter based on the pressure

[Table 3] Results of filter out depending on threshold

Eihres Filtered time (s) Error (s)
Ref. 2~4 9~11 - -
Test | 75% | 1.6~2.7 | 8.8~10.5 1.7 0.7
#1 50% | 1.3~3.6 | 85~10.8 1.1 0.7
25% | 0.0~5.8 |82~11.6 3.8 1.1
Ref. 2~6 11~15 - -
Test | 75% | 1.5~52 | 13~14.7 1.3 23
#2 1 50% | 1.0~56 |125~15.6 1.4 2.1
25% | 04~6.0 |12.1~16.8 1.6 2.9
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[Table 4] RMS error depending on number of data set

RMS error (deg)
Number of data set
Test #1 Test #2
350 22.92 17.33
700 15.49 13.86
Ratio 32.42% 20.02%
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