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Abstract

Background: 
Development of precise and on-line diagnostic systems for allocation of hemodynamical parameters is extremely important and actual task. Hemodynamical parameters monitoring during normal vital activity allows detecting cardiovascular diseases on the early stages and preventing pathological processes evolution. The system, that is able to carry out such kind of monitoring, must be noninvasive and informative enough. Precordial rheography is a noninvasive method of near-heart tissue blood supply research. The principle of the method is registration of tissue impedance changes because of blood supply changes. Noninvasive impedance on-line system for monitoring of hemodynamical parameters could be developed using this method. Increasing the number of channels allows reaching necessary precision but this operation increases the complexity of impedance signals processing significantly. Completing the combination of electrocardiogram, transthoracic impedance and array of precordial impedance signals allows visualizing of near-heart area and estimating biomechanical processes of heart.
Methods: This paper discusses outline and most important modules of digital processing component for multi-channel impedance systems. Conception of digital filtering stages module is took up. Features of specific filters development are marked out. Possibility of respiratory pattern allocation, using precordial and transthoracic signals, has been shown. The contour analysis methodic for multi-channel signals is presented. Processing of data with shared parameters and highly correlated control points is empathized.
Results: Developed processing algorithms have been used for software creation. Using this software, the analysis of real data has been done. Efficiency of algorithms, that lack for channels correlation sensitivity and introduced algorithms have been compared. The respiratory pattern allocation quality for several channels in coherence and separately was shown. Correspondence and priority between electrocardiogram, transthoracic impedance and array of precordial impedance signals processing results is discussed. Stability of mentioned signals in a real multi-channel electrical impedance system is estimated.
Conclusions: The specific architecture of algorithms for digital filtering increases the quality and time characteristics of contour analysis algorithms. Presence of breathing pattern filter makes it possible to estimate hemodynamical parameters on various breathing phases; it provides fundamentally new possibilities for cardiovascular and respiratory systems interaction researches on the level of heart section kinematics. The marked features of multichannel contour analysis algorithms allow making on-line processing of impedance measuring data. Using this data, it is possible to estimate such cardiocycle properties as beginning and finishing of left ventricle contraction, degree of valves regurgitation and correct heart spike. Adding basic impedance maps to mentioned signals, it is possible to obtain on-line noninvasive visualization of blood circulation and heart activity.
