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ABSTRACT

A study on compensation of Error Rate in
Noninvasive Blood Pressure Measurement System Using

Optical Sensors

Ko, Jaeil
Dept. of Biomedical Engineering
The Graduate School

Yonsei University

Hypertension, a kind of adult diseases, is a common disease whose
occurrence is increased as humans get older. To prevent it, regular medical
care 1s needed with checking one’s blood pressure. Though automated digital
sphygmomanometers are concerned as the alternative way to check one’s blood
pressure in the hospital these days since the use of mercury is restricted. But
it still has some error rate. So additional improvement is needed.

Purpose of this paper is to use optical sensor to compensate the error rate.
Most  automated  sphygmomanometers use  oscillometric  method and
characteristic ratio to estimate systolic and diastolic blood pressure. But the
maximum amplitude of oscillometric waveform and characteristic ratio 1is
dependent on characteristic of vascular that it will have some error rate
naturally. To reduce the error rate, existing methods regard time delay
measured from signals as characteristic of vascular. But it cannot reflect

complex vascular system effectively and it is constrained to have problem with
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time difference of measuring. On the other hand, the way of use the variance
of distal blood to determine the phase of cardiac cycle is independent of
vascular characteristic element. It also effective as it is analyzed from single
signal.

Normally, ECG, blood pressure, SpO, respiration will be monitored for the
patient who is in hospital treatment. The compensation of automated digital
sphygmomanometers with optical method needs not additional equipment. It
uses the information of SpO.. Vascular occlusion and release by pressurization
affects to the variance of the oscillation amplitude and to the blood through
distal vascular. Vascular will be occluded and distal blood flow will be
disappeared as the cuff pressure is get over the blood pressure and vascular
also will be released and distal blood flow will appear when the cuff pressure
is below the blood pressure. It can be wused for the blood pressure
compensating element because Disappear—-Appear Point Length(DAPL) can be
determined single signal of PPG. Systolic and diastolic blood pressure can be
compensated using the correlation of Appear-Point-Pressure(APP) and
Appear-Maximum Pressure(AMP).

In clinical test, patients are selected concerning sex ratio, various age groups,
various blood pressure type because automated digital sphygmomanometers are
used in public. After selecting 27 patients, blood pressure is obtained through
4-staged clinical test protocol including blood pressure raising stage. Patients
are divided to 14-training group and 13-testing group. Regression analysis is
treated to the data of training group. The result of analysis is applied to
testing set. The result of test showed the average error rate of automated

digital sphygmomanometers over SmmHg ranging out of standard. On the
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other hand, the result of using DAPL, APP, AMP extracted from PPG signal
is highly improved that it ranged 0.6 + 44 mmHg, -1.0 £ 3.9 mmHg, -13 +

5.4 mmHg. The standard deviation also was decreased.

Key words : sphygmomanometers, optical sensor, BP compensation, PPG
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