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Parameter choice of H? gradient method
to the coefficient identification problem in linear wave equation.
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The purpose of this research is to produce the numerical method based on the H' gradient method for the
problem of Lamé coefficients identification in a linear elastic wave equation. Our inverse problem is to
idenfity the unknown Lamé coefficients from the measured displacement and strain on inner domain of the
elastic body. In order to solve numerically our inverse problem, we propose the iteration method based on
topology optimization of a density type. The direct and inverse problem of the density type are introduced
by using the density type Lamé coefficients which are defined as the composition of the given sigmoid and
unknown control functions. The unknown coeffieints are identified approximately by finding the control
functions. We introduce a cost functional with control functions by using given measured data, and then, a
unconstrained minimizing problem is produced. We apply the H> gradient method with two parameters to
solving our minimizing problem. By numerical experiments, we invesitigate the influence of the choice of
two parameters in our method on the identified coefficients.
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T 59 AMEBAEEREICOWTERT 5. - 2 THiE
K QX, MELOEFNTHIZERETS. X5,
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&) = %(Vu +Vuh),

oau@) = 2ue(u) + Atre(m)l, .

ZIZT, Vu=(y, ;&8/0x;, ‘wiHTHD L —
A, L n RENATHITH D, A, p i3 7 X OFPELREL
THb. ZorE, XAERS X CEIE - FH5YE
E, ROeBHITEZLNTWD LIRET 5.

pdiu =Vlo,,@+f inQx(0,7),
u0) =ug, du0)=vy inQ, (1)
u =g on 0Q x (0, T).
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FIEMELELT 5.

Z X FHEER-E
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0 d{ H!
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pdlu’ = VTO'Zﬁ(u’)

+V' 0y @A), LD in Qx (0, T),
sy = (Vu' +Vu'"))2 inQx (0, T),
o-;l-ﬁ(u') =2u(Oe’) + AOre@)l, inQx(0,T),
u'(0)=0u'(0)=0 in Q,
u =0 on dQ x (0, T).
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ag(-, ), ag(, )%, H* NEZEEEE L TRD L BDITE
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ag(sp, @) = A(V2sg, V2@)12 + B(Vsg, V)12 + (5o, ©)12,
ag(sgs ) = a(Visz, V22 + B(Vsz, Vi) + (se, )2 -

ZITa, BIE, BRAONLIEERTD S, ag, ), al, *)
X, HX(Q) IZB B0, H R O5IEN 7 W—XE
KRz zenrs, HERAM S, si F—EICEDBE L
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0.576923(cos(7nr(x1, x2)) + 2.0)
A(xy, x2) = (r1(x1, x2) < 1/7 or ra(xq, x2) < 1/7)
0.576923 (DAt

0.384615(cos(7nr(xy, x2)) + 2.0)
u(xy, x2) = (r1(x1, x2) < 1/7 or rp(x1, x2 < 1/7)

0.384615  (Z DAt
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X-1 ED S X REBIEK A, 1

R BT RS 5 R %
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