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Recursive calculation and parameter analysis on input impedance
of arterial tree based on electric network model

XIAO Han-guang'®, HE Wei', LIU Xin-hua', LI Song-nong', BI Xi-fei' (1. State Key Labora-
tory of Power Transmission Equipment & System Security and New Technology, Chongqing University,
Chongging 400044, China; 2. School of Optoelectronic Information, Chongqing University of Technology,
Chonggqing 400054, China)

Abstract; Objective In order to provide a reference for analysis of the pathophysiological changes of human ar-
terial tree, the effects of the arterial parameters on input impedance of arterial tree were studied by proposing a
recursive algorithm to calculate the input impedance. Method A distributed electric network model was construc-
ted for the arterial tree which consisted of 55 segments accounting for all the central vessels and major peripheral
arteries. By setting up the peripheral resistance of the model and constructing a unilateral data-link list of the arte-
rial tree, the recursive algorithm was employed to compute the input impedance of ascending aorta in the arterial
tree. Then, comparisons of the effects of arterial compliance, peripheral resistance, length, internal radius and
wall thickness on the input impedance were made based on the recursive algorithm. Results The computational
results were in accord with experimental data and results of other models, and proved the validity of the model
and algorithm. The input impedances of the arterial tree showed significant influence with different characteristics
for different parameters. Conclusions The input impedance of arterial tree can reflect the changes of the hemo-
dynamic parameters effectively, which is an important reference for the pathophysiological diagnosis of human ar-
terial tree.
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Fig.1 The 55-segment model of human arterial tree
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Tab.1 Unilateral data-link list of the arterial tree
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Fig.3 Input impedance of the arterial tree  Fig.4 Input impedance of the arterial tree Fig.5 Input impedance of the arterial tree
in control with different elastic modulus with different peripheral resistances
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with different arterial lengths
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