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The Research Development of Human Eye Finite Element Modeling and Simulation
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Abstract: Objective Physiological and pathological information of ocular tissue biomechanics, bio-heat transfer, el ectromag-
netic field distribution isimportant in diagnosis and treatment of eye diseases. It is difficult to quantitatively analyze such in-

formation using current imaging and measuring techniques while the finite element modeling and simulation methods could
provide a feasible solution for the quantitative analysis of these physiological and pathological information. In this paper, the
recent research development of human eye finite element modeling and simulation would be analyzed. Methods Firstly, the
basic method of ocular finite element modeling and simulation was introduced. Then, the research development and applica-
tion of ocular finite element modeling and simulation were classified and summed up in the order from local to global, from
front to back. Results The application of the finite element modeling and simulation in local regions such as cornea, Iris,
aqueous humor, lens, vitreous body, optic, local areas, sclera was analyzed. The research development of ocular bio-heat
transfer and external force associate mechanical analysis using global eye model were discussed. Conclusion The research of
human eye modeling and simulation deepen the understanding of ocular physiology and pathology. However, due to the diffi-
culties of measuring ocular tissue physiological parameters and physical properties, the specificity of running finite element
modeling and simulation environment, and the complexity of the analysis process, it is hard to extend finite element methods
to individuadized clinical analysis in real-time. Important development trends of human eye modeling and simulation are as
follows: integrating advanced imaging technologies with parametric modeling techniques to build elegant morphological
model of human eye; measuring physica properties invivo; constructing model s with properties such as anisotropic, nonlinear
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and viscoelagtic to approximate redistic property of the eye; combining the smulation results with reasonable animal experi-

ments.

Key words: human eye; finite element analysis; biomechanics; local model; global model
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