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Abstract: To improve accuracy and reliability of the traditional turbine-vital capacity meter, a novel four-line
turbine-detection method is presented for the high precision and high reliability Chronic Obstructive
Pulmonary Disease (COPD) monitoring system. On the hardware, a four-line breath signal acquisition circuit is
designed following the four-line turbine-type detection method, which improves the resolution of the optical
path through reasonable components arrangement. On the software, a linear regression algorithm is used to
obtain early screening and diagnostic indicators such as Forced Vital Capacity (FVC), Peak Expiratory Flow
(PEF) and so on. The standard Fluke air flow analyzer is used for data calibration, compared with the
traditional medical turbine-type lung function meter: FVC average relative error is reduced from 1.98% to
1.47% and PEF average relative error is reduced from 2.04% to 1.02%. It is showed that the expiratory

parameters of the four-line turbine-type COPD monitoring system is more accurate and reliable than that of
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the traditional COPD system which is suitable for early screening and accurate diagnosis of COPD. Combined

with pulse oxygen saturation, End-tidal CO2, it can be used to achieve the medical care for COPD and play an

important role to early detect and control of disease for moderate or severe COPD patients.

Key words: Four-line turbine-type; Chronic Obstructive Pulmonary Disease (COPD); Forced Vital Capacity

(FVC); Peak Expiratory Flow (PEF)
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