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Abstract

This study is attempted to correct an error of electronic blood pressure meter with an optical sensor. In general, for a hospitalized patient,
ECG, blood pressure, oxygen saturation, and respiration are basically measured to monitor the patient's condition. Opening of a blood vessel
after it is occluded by pressurizing the cuff influences the blood flow of peripheral blood vessels as well as oscillation changes in the cuff.
Blood vessels are occluded and peripheral blood flow disappears at cuff pressure above the examinee's blood pressure, while blood vessels
are opened and peripheral blood flow appears again at cuff pressure under the examinee's blood pressure. Then Disappear-Appear Point
Length(DAPL) of peripheral blood flow can be judged with the signal of peripheral blood flow, thus is available as a factor of error correction
for electronic blood pressure meter. Also, systolic or diastolic blood pressure can be corrected with Appear-Point-Pressure(APP) of cuff
pressure at a point where blood flow occurs and Appear-Maximum Pressure(AMP) of cuff pressure at the maximum amplitude point of
peripheral blood flow after peripheral blood flow appears again.

For verification, 27 examinees were selected, and their blood value was obtained through experimental procedure of 4 stages including
induction of blood pressure change. The examinees were divided into two groups of experimental group and control group, regression
analysis was conducted for experimental group, and correction of a blood pressure error was verified with optical signal by applying the
regression equation calculated in experimental group to control group. As an experimental result, mean of the whole measurement errors was
5mmHg or more, which did not meet the standard for blood pressure meter. As a result of correcting blood pressure measurements with data
of DAPL, APP, and AMP as drawn out of PPG signal, systolic blood pressure, mean blood pressure, and diastolic blood pressure were -0.6
+ 4.4 mmHg, -1.0 £ 3.9 mmHg and -1.3 = 5.4 mmHg, respectively, indicating that mean of the whole measurement errors was greatly
improved, and standard deviation was decreased.
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Fig. 1. Measuring PPG signal during BP measurement
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Fig. 2. Signal of Radial blood flow and Cuff Pressure
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Fig. 9. The scatter plot with reference Mean BP and PPG signal
(a) Ref_Mean & DAPL (b) Ref_Mean & AMP
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Fig. 10. The result from error of compensated BP
(a) The compensated error of systolic BP
(b) The compensated error of mean BP
(c) The compensated error of diastolic BP
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Table 1. Descriptive Static of BP Error
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