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Internal boundary parameters identification of human middle ear
with neural network

LIU Ying-xi", LI Sheng', SUN Xu-zhen'”.(1. State Key Laboratory of Structural Analysis for Industri-
al Equipment, Dalian University of Technology, Dalian 116024, China; 2. ENT Department, The Second Afifili-
ated Hospital of Dalian Medical University, Dalian 116025, China)

Abstract: Objective  To study the method of internal boundary parameters identification of middle ear.
Method The numerical model is ¢reated using CT technology. Based on Matlab tools, the neural network for
identifying internal boundaryis proposed. Result The uniform pressure of 105 dB is applied at the outside of
the tympanic membrane, and the harmonic analysis is calculated on the model to take the training samples.
The internal condition parameters are identified using the good neural network. Conclusions The investiga-
tion shows that the inverse method reveals a fast convergence and a high degree of accuracy.
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Fig1 Numerical model of middle ear (a) Finite element mod-

els of ear components; (b) Internal boundary condition
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Fig2 Neural network model
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Tab.1 The training samples of neural network

HA  RERH/(N-m™") FERE/ (Nmm +s™')  m/mg
3 1.1
8 0.5
5 0.7
10 0.3
1 0.8
6 0.2
11 0.6
4 10 0.9
7 6 0.1
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Fig.3 Effects of intemal boundary condition on
stapes foolplate displacements
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Fig4 The conwergence progress of goal function
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Fig.5 Comparison of the simulated displace-
ments curwes at the stapes footplate with the
measured data
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