140-134 4o yo 9 o plesis 15 0,93 1394 HAT (I Suilfo wIigo ddxo

9 3s rale dslinle =
—5; =

< . -EI. F—

OV o0 S0 (Swiigeo = & =

=L1\=

mme.modares.ac.ir T s

239591 9 (225 Slaodld Sl osliiul b p § C8b =¥ by Jio il po Siluding

s bl £y, gLiS wWe ¢ Laracal L yaof

Al cowsb pillimal aslgd xio oKl (SHlKe awdige ( wliss )8 ggmiily =1
Ol omosle el 2lss it oSl (Sl putie i) ol )8 =2
Al ¢ psh ol anlsd ixio olKiil (Sl piige bkl =3
mojra@kntu.ac.ir 19395-1999 ., seviw «lps *

s e SV
Slioly 12 5 Sloiny e JI52 & (Kb ol oylgan ] ol 3 el Bl (SlKe olsi st b Joeo p5 Bl ol IS gyl

1394 i) 14 ol

1394 515 5l
1394 31550 24 2oyl > )

2ly 25 g comd Glie (iRl (bl anlee Jglite slasig, Sl lagsdgy cp) 3aled dg Canlodgs p5 Bl (slall o plSimdg) sl
@ a8l g9y b o iles] I Jols (claodls I ealiul b 3yl b dllie ol ol Lasuis cds Ll b clejen il 4

Jlosl ol8d S 5l ydaie cnl 4 2300, oilse )= 9o SV lple Jo bausgs a3 il Sl o (S8 )18, (gilage 9 Jdod o7l 1
O o 5055 b jlo 8 (59 olSawd pl el 0 oolitl (ogias el e (o2l g (ng gy Sl (SlSe (235 Py el
b o)) g i 390 el slaSSgn (385 il 5 (IRl (6 dw Slacglon paaS G9 Sy Sl 50 b 20 (g st >
S Cilisen (claanb ) diw ol (SlSe ol a5 o] ) sl (35,8 Gy (55 p3lie Jold 68000 (g5 canl 433,51,5 Sz Vlle
o 43,5 )8 ol L islofl 3,90 45U 40 ggamma 53 5 orB bl Gilio oyl 3 Bl (g5 e 4l tia cad glite S5 s
odlitul (g dge St liple Jao cold (S sl S wi oSl it 5 Sl el LB a0 S 4 () gkt & ”

o 9o 2V CE L) aw p Ll il (el (SOl )8 plgie Jhe gl il Bl L & amd o LS @l eiiS e
a3 1y o Ol K95 (6168 9 Solew 2929 paseds EablB sdal Cuws 4 Jho 30 55 oo 5

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