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Low-stress Blood Pressure Estimation Technology
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Abstract: We have developed a new blood pressure monitor with low-stress. The low-stress is achieved in terms of a
unique hardware design and an innovative software algorithm. The innovative algorithm estimates systolic blood pressure
without a complete occlusion of blood flow which is employed in all conventional monitors. The systolic blood pressure is
estimated by analyzing the features of pulse wave during pressurization. These unique capabilities enable the reduction of
the pain and the stress of the subject compared to the conventional technologies. This paper reports the evaluation
experiment of the developed technology on 109 subjects. In the experiment, we have confirmed that the developed
technology has high accuracy (-0.6+5.0 mmHg) to fulfill JIS, and low-stress capabilities which are the reduction of cuff
pressure (up to 40 mmHg) and measurement time (up to 8.5 s) in normotensive subjects.
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Fig. 2 Feature points and cuff pressure of a subject
(SBP of a subject is 121 mmHg)
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Fig. 3 Experiment set-up
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by the proposed method
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Fig. 4 Differences of cuff pressure and measurement time
between a normal automated sphygmomanometer
and the proposed method.
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Table 1
differences of cuff pressure (AP) and measurement time (At)
between DSK-1011 and the proposed method

Accuracy of the proposed method and

Mean SD Maximum

Accuracy[mmHg] -0.6 5.0 -

AP[mmHg] 19 7.1 40

At[s] 4.1 1.6 8.5
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Fig. 6 Estimated SBP by the proposed method
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Table 2 Accuracy of the proposed method and
differences of cuff pressure (AP) and measurement time (At)
between DSK-1011 and the proposed method when the timing

to stop pressurization is assigned to the previous pulse
compared to Table 1

Mean SD Maximum
Accuracy[mmHg] -1.1 5.4 -
AP[mmHg] 23 7.0 44
At[s] 5.0 1.5 9.3
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