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TOPOLOGY OPTIMISATION OF CLOAKING DEVICE
BY MINIMIZING SCATTERING CROSS SECTION
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Topology optimisation for cloaking devices is usually formulated to minimise the scattered
field by a target object in a preset observation region. It is, however, not trivial to set
the observation region appropriately. In many cases, it is determined by trial-and-error.
In this paper, we propose a new formulation of the topology optimisation for cloaking
devices in which the scattering cross-section instead of the scattered field in a preset
region is minimised. With the proposed formulation, we do not have to set the observation
domain. We confirm that the proposed formulation can find optimal designs of cloaking

devices. We also show that the performance of the cloaking obtained by the proposed
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method is comparable to that obtained by a conventional method.
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Fig.1 Two dimensional electromagnetic wave

scattering problem.
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Fig.2 Optimisation problem.
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ference.
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Fig.9 Intensity of magnetic field in the case that
PEC is set.(left top : circle, right top : as-
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Table 1 Change of scattering cross section in the

case that PEC is set.

condition scattering cross section
initial shape 13.61
no object 3.064 x 1071
circle object 4.747 x 1071
asteroid object 4.724 x 1071
flower object 6.223 x 107!
star object 5.276 x 107!
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Fig. 10 Intensity of magnetic field in the case
(left top :
right top : asteroid, left bottom : flower,

that dielectric is set. circle,

right bottom : star)

Table 2 Change of scattering cross section in the

case that dielectric is set.

condition scattering cross section
initial shape 13.61
no object 3.604 x 1071
round object 3.529 x 107!
asteroid object 1.878 x 107!
flower object 1.991 x 107!
star object 1.983 x 107!

5. D EEkY, BESGERLE L EBICYEEREL D
78 —=F% VI T RHERLLED/NI W EDMEID SN
7. bbb RETIZFECLY, FEOME» S R 2R
EROMEICH T 5 70 —F v FREE R FEHER 7 O & DM
HTES.
4.4. FBITHE L DLLE

12, Nakamoto 5 [4] D FEIC & R LRETIEIC L
2R 2 iy 2. WELBTTE R o b DI LSRN 2 2 o,
Z OFEBNOBEBE E RAMET 5. UT O X 5 i HIVEE T
ZHTCHE L % (Fig. 11).

N
,_WNZ s obS| +7Z|u obs (19)

22T, P AL T B B n B H B, N 137 DK
ThHD. NEAFEOWEE L, BN % EE T 2 58 & 326
FEIE D ORERE A /2, B A FLE T 2 MO N & L.
E, B A BMER oML A\/10 £ L, &5 2680 &
BLi L7z, £/, 60=1.0, u=1.0 & L7. WERA D OB
EEBRGAE 4.1 & FEARICELE L, FIIR R O 2 o fil o 46 1F
HELU &L 7272 L BWEEE (19) D BEAREIX w, = 1.0,
we=1.0 & L% BAT T4 VEEEAEDED 30 x 30 DKF
o N EGHEZIR & B A Z Fig. 1212, BHS v T
% Fig. 131237, e LT, AL °HF S - REBIR
& U7 TR DM & 4, BORLIE K OV IS 880 B B 030
HLT0BZEBTD 5. Ly L, BHIgHSEZ T8I
RETHHEDH D, % OB RICB I 2B OM% G
TR2LENRDH 570, KHEDOFER L VLN THZ LS
Z5.

5. &S

AR, EELSTHR ORAMEIc k2 70 —F v 77N A
2D+ FaY—mBtEOERMLEZ R L 7. SBOMEE
E LTI, BRE D I T T A BB JE R 2
TE2XH9KTBIL FHEOEILENE TSNS,

6. HiEg
AKHFZE1Z JSPS BIFE: 17K14146 DR #2523 72 b DT



(), : dielectric

: | 21 :vacuum

xT X obs
XX m mn
1n
X

A ;I_l 7
%)‘ T—>361
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method.
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method.
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