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Abstract

In this study, a new method using a capacitive sensor and an adaptive filter was proposed to deal with artifacts contaminating an oscillation
signal in oscilometric blood pressure measurement. The proposed method makes use of a variation of the capacitance between an electrode
fixed to a cuff and an external object to detect artifacts caused by the external object bumping into the cuff. The proposed method utilizes the
adaptive filter based on linear prediction to remove the detected artifacts. The conventional method using linear interpolation and the
proposed method using the adaptive filter were applied to three types of the artifact-contaminated oscillation signals(no overlap,
non-consecutive overlap, and consecutive overlap between artifacts and oscillations) to compare them in terms of the artifact reduction
performance. The proposed method was more robust than the conventional method in the case of consecutive overlap between artifacts and

oscillations. The proposed method could be useful for measuring blood pressure in such a noisy environment that the subject is being
transported.
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Fig. 1. Block diagram of the proposed hardware
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Table 1, The mean and the standard deviation of a set of blood pressure values measured from the artifact-free oscillation signal

95.15(0.90)

122.47(0.33)

81.46(0.11)
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Table 2, Inthe case of no overlap between artifacts and oscillations, table with respect to blood pressure measurement error

1 0.65 1.23 1.74 0.55 0.17 1.64
2 1.85 2.23 2.24 0.25 0.33 1.44
3 0.85 1.33 1.44 0.75 0.47 1.14
4 0.25 1.43 2.04 0.15 0.47 1.64
S 2.15 1.43 2.04 0.05 1.17 1.44
6 0.756 1.93 1.64 0.65 0.07 1.14
7 1.35 1.63 1.24 1.35 0.17 0.84
8 1.35 0.93 1.74 1.35 1.47 | 1.64
9 0.35 0.37 2.24 2.95 1.27 1.34
10 0.95 0.73 1.34 0.85 0.37 0.64
Mean 1.05 1.32 1.77 0.89 0.59 1.29
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Table 3. Inthe case of non-consecutive overlap between artifacts and oscillations, table with respect to blood pressure measurement error

1 : 0.76 1.75 0.13 1.66
2 1.65 1.54 1.65 0.77 0.44
3 0.25 1.83 0.46 2.85 0.63 0.24
4 0.05 0.33 0.04 0.05 0.07 0.44
5 0.15 0.53 0.06 0.15 0.33 0.36
6 1.05 0.43 0.46 1.15 0.67 1.26
7 1.15 0.17 0.14 1.16 1.17 0.36
3 1.25 0.77 0.24 1.25 1.47 0.36
9 Q.75 0.63 0.56 0.85 0.73 2.06
10 1.15 0.77 0.54 1.15 2.47 0.14

Mean 0.93 0.74 0.48 1.20 0.83 0.73
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Fig. 12. Inthe case of consecutive overlap between artifacts and oscillations, results of the artifact reduction methods
(@) The artifact-contaminated osciliation signal, {b)The reference signal synchronous with the artifacts, {c)The oscillation signal restored by the proposed method (d)The
amplitude of artifact-contaminated oscillations, (e) The amplitude of oscillations by the conventional method (f) The amplitude of oscillations by the proposed method
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Table 4, Inthe case of consecutive overlap between artifacts and oscillations, table with reSpect to blood pressure measurement error

9'_15 6..73 5...]6 595 _ i s ey

1
2 9.05 6.13 416 5.65 0.43 4.94
3 Q.75 6.73 | 5.46 2.15 3.57 3.74
4 12.55 6.33 4.46 4.85 3.37 5.64
9 8.95 6.43 4.46 4.75 0.27 5.34
6 0.75 6.93 4.66 6.05 2.07 5.24
7 10.75 6.83 5.76 7.05 1.17 7.24
8 10.45 6.73 5.56 6.85 1.57 4.94
9 9.25 6.63 5.66 5.35 0.47 6.64
10 9.15 6.13 4.76 5.65 1.07 6.94
Mean 9.88 6.56 5.01 5.43 1.49 5.57
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