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Optimization of hyperelastic model parameters of soft tissue based on
genetic algorithm utilizing experimental mechanical datase

Amir Reza Esmaeili, Milad Keshavarz, Afsane Mojra*

Department of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran.
*P.0.B. 19395-1999 Tehran, Iran, mojra@kntu.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper Soft tissue’s cancers are related to major variations in the mechanical properties of the tissue. In
Received 04 May 2015 recent years, a number of developing techniques have been introduced for early detection of soft
Accepted 06 July 2015

tissue’s cancers. The major advantage of these methods over the common available techniques is
that, while being noninvasive to the body, the accuracy of detection is noticeably increased. This
article intends to analyze mechanical behavior of the breast tissue by considering a Mooney-Rivlin
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Keywords:

Soft Tissue hyperelastic model. Coefficients of the model are defined by using a series of experimental

Avrtificial Tactile Sensing mechanical datasets. For this purpose, a mechanical device is designed and fabricated based on a

Hyperelastic new non-invasive method named Artificial Tactile Sensing (ATS). The device is examined on 8

Genetic Algorithm . . « . .

Tumor patients in the age range of 20 to 50 years referred to as “Jahad Daneshgahi Breast Diseases
Clinic” while considering Helsinki agreement’s protocols. Due to wide anatomical variations of the
breast tissue in individuals, 40 specified regions are examined on the tissues of all attended cases.
Experimental stress versus strain datasets are collected for 40 test points. To achieve a reliable
and optimized model, a genetic algorithm (GA) is used for calculating Mooney-Rivlin’s coefficients.
Results confirmed that an accurate model can be afforded to estimate the soft tissue’s mechanical
behavior with the least error. The model is suitable for disease diagnosis and follow-up
procedure.
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1- Minigram Beam LoadCell (MBL), FUTEK, USA

2- SCARA (Selective Compliant Articulated Robot Arm
3- Autonics E50S8, South Korea

4-HP, USA
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