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Comparison of Local and Global Fitting for Exercise BP Estimation Using PTT

&K - E AT B OE
(Chul-Seung KIM + Ki-Wook MOON - Gwang-Moon EOM)

Abstract - The purpose of this work is to compare the local fitting and global fitting approaches while applying
regression model to the PTT-BP data for the prediction of exercise blood pressures. We used linear and nonlinear
regression models to represent the PTT-BP relationship during exercise. PTT-BP data were acquired both under resting
state and also after cycling exercise with several load conditions. PTT was calculated as the time between R-peak of
ECG and the peak of differential photo—plethysmogram. For the identification of the regression models, we used local
fitting which used only the resting state data and global fitting which used the whole region of data including exercise
BP. The results showed that the global fitting was superior to the local fitting in terms of the coefficient of determination
and the RMS (root mean square) error between the experimental and estimated BP. The nonlinear regression model which
used global fitting showed slightly better performance than the linear one (no significant difference). We confirmed that
the wide-range of data is required for the regression model to appropriately predict the exercise BP.

Key Words : Continuous BP monitoring (944 BP 2YE &), Pulse Transit Time (#5342 A7}), Regression model (&]
AXEH), Hypertension(31 8 ¢}), Global fitting (F9 fitting)
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Fig. 2 Local fitting results of (a) linear model and (b) nonlinear model
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x 1
Table 1 Searched parameters, coefficient of determination
and RMS error

2 Error

a b c d r (mmHg]

M Local |0.287| 0582 |-319.4| 148.7 | 0.628 | 14.8+45
Global {0.346| 0.667 |-570.6{ 217.3 | 0.784 | 11.2450
E\dZ Local |0.265| 0651 | 4343 | 0.12 | 0646 | 88+3.2
Global |0.787] 0.437 | 5683 | -33.1 | 0.827 | 8.0+43.1
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