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Abstract — Medicine is going to use noninvasive instrumental methods where they are possible. Precardiac rheocardiogram technique could be considered as an additional tool for ultrasound or even as a self-dependent procedure for the determination of heart’s functionality. In precardiac rheography method’s development it is essential to solve several tasks: direct task and indirect task. Solving direct and indirect tasks in the precardial rheocardiography (preRCG) and calculating parameters of the heart’s model, we can estimate location of the heart and also determine its biomechanical parameters.
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It’s difficult to overestimate the importance of state-of-the-art and precise heart diagnostics, such as the determination of disorders in the hemodynamic function of a cardiovascular system. It is due to a large number of lethal outcomes as a result of heart diseases. It is significant that heart diseases rank among the most dangerous diseases in Russia and in the world at large. Stress and bad ecology aggravate the situation. Hence, it is necessary to develop some medico-engineering solutions, which could allow us to control hemodynamic parameters for a long time.

There are a lot of methods to determine cardiovascular system’s functioning parameters. One of these is a precardiac rheography method (prePCG). The advantage of this technique over more traditional imaging methods of the heart is that it provides for a non-invasive (or "non-destructive”) method and requires no ionizing radiation. In precardiac rheography method’s development it is essential to solve several tasks, one of these being the modeling of distribution of electric potentials in the precardiac area (direct task) and the other one being the determination of model parameters by means of these distributions (indirect task).

Examinations carried out are connected with tool elaboration to determine cardiovascular system’s functioning parameters by using impedance methods. At the same time measurements are realized in the precardiac area, since such allocation of current and measuring electrodes allows increasing method’s precision.

The essence of this technique is that for measurement purposes 4 electrodes usually have to be applied to the body surface. Two electrodes (usually called current electrodes) are used to pass a constant alternating current with a high frequency (60 - 100 kHz) and very low amplitude (1 mA). The current is imperceptible to the patient and does not cause any physiological reactions. The other two electrodes (usually called measuring electrodes) are placed between the current electrodes and measure the voltage which is caused by the current flowing through the body segment. This voltage corresponds to the impedance of the body segment and changes in blood volume variations. On this basis the blood flow can be measured and analyzed.

Two biological tissue models are used for solving direct and indirect task in precardiac rheography method:

· Precardiac area is considered as horizontally layered medium with two layers: upper layer (thickness h1 and specific resistance  ρ1) and lower layer (semi-infinite layer with specific resistance ρ2 ) – two-layered model

· Precardiac area is considered as horizontally layered medium with three layers: upper layer (thickness h1 and specific resistance  ρ1), middle layer (thickness h2 and specific resistance  ρ2) and lower layer (semi-infinite layer with specific resistance ρ3 ) – three-layered model

Besides, we take into the following considerations for polylayer model’s construction:

· Electrical properties of each layer are invariant under direction
· Employed electrodes are dotty and they are placed on the surface of the upper layer

· Field function caused by the current electrodes meets the Laplace's equation everywhere, excepting placement of the current electrodes.

Program and algorithmic methods for solving the direct and indirect tasks have been suggested in this paper. Structural and schematic solutions for developing a mock-up sample of a mobile system to control biomechanical heart parameters are presented.

