~NFA—ERBIEB LIV MROD—REICKET T RET~

i F#th, A+E—
LuBIE Ky SRTFLEBEPER, ERITYHRE

&) OLRSFEHES N OREFEIRIE DT = &)/ﬁ@tbwﬁﬁﬁ/ﬁz/kv IBRERERZEDTND. Ny T VS0t v &
?///7ﬁ%ﬁﬁ IR ORI E LIBE, Sy 7 U —ORBWRARFNDD0D. 2 2T, BB OB BB BT 2B TH o8
P T L =N N RSN DI AT DN TN D .

» FDTDIEIZ K A BT I IS D X, S xR /I/ﬁ?\“—‘/\‘—‘“\“x YT T T OmEEETEITY . &

BEACIZIZ AN T A —FHEibE bAe P —gx@Ebo @Y OFEZHNTCWS., 72, o7 v
TFaRlEL, EORM A SEZERPICHIE L, %ﬂ%%@@t@ﬁﬁaﬁ%ﬁi

%;’&ﬂl*)b#‘_l \_&Zg_a)*giﬁ 755
5 R SRS % )
BRI T TV — N R 2T, REFTOEMEZZET 0T 7T L, ZE LB ZHiE \
DI SUWINS, 213 L ERAL IR DD DD, WA T, 727 F i SEI~ B N
SEAINELGND LI, 77 LEREREOM! L%é}mﬁﬂ%% 7% )) BOER BREE SEEY

R BRI T VX =N _RAF ERRART D TEOIE, T T LRI O 2 EYINCEE TS |
VBN H BB, AT, %@7/7%mﬂm%515 )

hRA D —RiE{E INSA—E R
ToTTFORKRETRR INT A=Wt TIE, TR ANA ZvT T (PSA)[3]IZ8

DDINT A —H mhHEZ FONRNTA—HEZuGA% W T

% IELZ kfﬂifﬁlﬂﬁ%ﬁ5
1 Ta TOPSAE, 72T OHLICH LT

BRI = X)L F— =R 2 XX, FE& 72T &
SNABZENTHEREINATO, T o7 TICkd 58EE
P OEMKEOREmZ PHITHZ EREH LY. Lz

NoT, Tro7rFTiEEEMETHLIZ EDPEEND. Wi/2
TIC, 7T FTRIRICUL T OB TR S 2 At % : - I % 360/n FE S RF R [E] 0 AT BI85 2
Hz2%5. ~ ﬁ@%mbf% AR D AT & T LD
E=(e) , C,=(e,a) , D, =(eb) e B L2 H DT, BEC, TEINDXFRME
2 3 W,/2 1 ﬁbfl/ 6
D, =(e,a,b,ba) , C,=(eaa“,a’) - L

BEC,, D, IZBWT, e, a, biZzFNENEEERE, 7T

F 0 L L C O & 360/ EE S I £ EL 0 12 [l
THEME, T T TR0 EE S AKER A S L T180 A - Bl {E RS —
FE Rl 2 M E A 31, D, =(e,b) Dy =(e.ab,ba) %@W%%%HT@ﬁ@ 29D
L FiE | 'S, ()df
hAw Y —aam T, ERUEAT T AR >~ kU —7 (NGNet)[2] Dt ]y (x) 2 <S5y >= Of s > min
TT T IR A BB 5. NGNetlZ EHL Y 7 2O EASDETH Y, £FDTD b0
TILDOIRKEs (X, FDTDELVOELEX,ETHE, UTOIIIZREIND. Z (f)-Z
A In 0
o S11(f)=201log,, -
0.159 in(f)+ZO

N # ‘
Y(X)ZZWi Gl ;\‘ .

L DI TZ(F), Su(f) BERENT VT FOASA L E—
2, TUFFOUE—ruAThHS. £, Z, f, f, 13THE
1500, 1.0GHz, 2.0GHz & 3% .

conductor  y(x,)>0 10 Weighted sum

Se =19 (W, Wy, wy) - : ..
air y(X,)<0 os =(1.0,2.0,1.5) uGA conditions ~ | FDTD analysis conditions
\ ‘ B (EARE: 8 Cell size: 1.0mm?3
2T, WiTEHMT U R DR G D E A ’C“ &Y, Z Ow; % micro genetic 4T A 100 Time step: 1.91 x 1012 s
algorithm(uGA) &= W T2 =85 Z & Timfb 217 o) L e . ABC: PML (10 J&)
) WeAz, ~ e CIRFIRI: 192 H J | FEAEIAM: 2.0mm and ¢, = 4 |
5@1|3%*% C,-symmetric antenna
TABLE | RESULTS OF OPTIMIZATION 100mm

ﬁ

Rt W‘; -“‘“‘—‘z-*-w‘»
Dl Y P i .\‘;._.

’ e .. of

: e A

Directivity (E,../Emin)?
(xy-plane, xz-plane) [dB]

-7.63 (-10.5, -8.6)
-13.72 (-12.6, -6.7) c =
-19.00 (-13.7, -34.2) 5 S
-14.39 (-2.6, -38.2) ~ -~
VA
PSA* -14.49 (-5.0, -13.9) _
(-5.7,-14.8) X y Flg 1 Manufactured PSA Fig. 2 Manufactured C;;symméé‘ antenna
*(Wy, W,,..., W.) = (8.0, 8.0, 4.0, 6.0, 4.0, 2.0, 3.0, 9.0 ) [mm] | B Frequency [GHz]
> Table | 705, FHAM{E S —FK E VD IID,-symmetric” > 7 FTH Y, <! s 1 2 3
PSA L C,, C,, D,-symmetric” 7 F OFIEIZIE & A EIEWE 0. o o
> Figs. 3, 4705, CHLLDOT T+ H1.0~20GHzZIcB AU #—rux 7, .
753 10dB%f I\ H Ofl/ 6 c‘f753j/)7536 -30 230
> —FDTD Method —Measured : —FDTD Method —Measured
> Figs. 5, 6705, EBLLDOT T bIEE A EBERMEOREE R LT T . |
%gb LR L e 2 T \/?%E\% LCWg LEs D Flg::;. 3 Return loss S;; of PSA Fig. 4 I?eturn loss S,; of C,-symmetric antenna

1%

[1] R. McWeeny, Symmetry: An Introduction to Group Theory and Its Applications,
Courier Dover Publications, 2002.

[2] J. Moody, “Fast Learning in Networks of Locally-Tuned Processing Units,”
Neural Computation, vol. 1, No. 2, pp. 281-294, 19809.

[3] H. Nakano, H. Yasui, and J. Yamauchi, “Numerical analysis of two-arm spiral
antennas printed on a Finite-size diclectric substrate,” IEEE Trans. Antennas

Propag., Vol. 50, No. 3, pp.362-370, 2002. Fig. 5 Radiation pattern of PSA Fig. 6 Radiation pattern of C,-symmetric antenna




