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Study on Multibeam Forming with Improved Accuracy of
Steering Angle and Sidelobe Control
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Abstract

Herein, several multibeam forming methods that can be applied to microwave wireless power transmission are presented. Because
the conventional multibeam forming methods do not consider an active element pattern(AEP), an intended beam shape will contain a
steering angle error when applied to an actual system. To solve this problem, a method of considering the average of the AEP and
a method of considering all the AEPs by the modified Fourier series method have been proposed. We confirmed that the proposed
method reduces the error with the intended beam shape in the multibeam formation. In addition, for the side lobe level(SLL) and null
control, a method of multibeam forming by applying the superposition principle to the Dolph-Tschebyscheff method is proposed. We
also confirmed that SLL control can be simultaneously achieved with the multibeam formation.
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Fig. 1. Geometry of linear array antenna.
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Table 1. Gain comparison in double beam forming 0°, 30°.
(1) @ G @
Gain at 0° 12.33 12.12 11.83 11.73
Gain at 30° 10.38 10.66 10.91 1141
Gain difference 1.95 1.46 0.92 032
SLL 10.67 10.5 10.44 16.17
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Table 2. Gain comparison in double beam forming 0°, 45°.

) @ ©) “)
Gain at 0° 12.68 12.16 11.61 11.73
Gain at 45° 8.50 9.40 9.96 11.08
Gain difference 4.18 2.76 1.65 0.65
SLL 10.58 9.9 9.58 7.09

453



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 29, no. 6, Jun. 2018.

st
oflt
oX
o
it
lo
o

5,

Mo o5 Aol SLL=
| 4] o] 5¢] ©@9l+= dBic
29k SLLO) ©+9]= dBEA LeR) Tk
A9 (1) 7% Felo F45 o] &d tF
, (QF 5e&AHEY s 1HT tF

i

B2
rlr
Fkl
o
o
o
=
‘l1"
o AN
2
2

o]

'9{.'.’_‘
ox
o o

(3]

° M
H
rt
©
lo
n|
|
Ir
frt
>
>
=)
T
(o
o
fo
_?{_4’

A

O o2 ke W™ ogE g B O T ofN
o
X
o

Z3}g 3k 7+S cost function®.® A A3} ﬁ\
2 79 gho] wj$-

5
EEE R
=

ﬂ“.—i‘
LU A S/

A o} 7] <)
88 o1 of 2

of f
[
>
R
T
o
Rl
W,
e 1~

G 21 SHE U] AP S A F= 985 EWUJ
BE eaAdEs FEakA] est7] wizel (1)
Ho} o] 5 A7} A (3)9 AFHH = o5 A7
ofA A Hrh. Fet 23S cost function®Z A}
@9 A5, oI5 A7F ()~(3)4 ©l5 Aol vl oF 1~
35 dB7HA m¢- -l SAS Hole s elstid
ot AN o] WHES o] &3t X 1 % & 29 7]
SLLe] 54¢ ks ZHA =A%
ol Alofatr] 9t o 22 S :

1% 83 1% 9= 58 GHzolA & %}—E 1x8 A4
3 2] QHYE F3l HFSSSH MoM
E91 FEKOA Z+7F 539 delst Dolph-Tschebyscheff
WS o] gate] A AHEE @Y Wel SLLE 77
20 dB, 28 dBE A8t W ALtEE AYS o]&sto]
PAE = e W slidolth ek IY 6 2 1Y 79149}

OFO—"m}L

454

RHCP Gain [dBic]

L

superposlnon & Dolph-Tschebyscheff (SLL = 20dB) [H FSS]
Superposition & Dolph-Tschebyscheff (SLL = 28dB) [HFSS]
)
)

— = Superposition & Dolph-Tschebyscheff (SLL = 20dB) [FEKQO] |4
= = Superposition & Dolph-Tschebyscheff (SLL = 28dB) [FEKO]
T T T T T

-90 -60 -30 0 30 60 90
Theta [deg]

J8 8. 39 Y] 9} Dolph-Tschebyscheff W& o] &g
Z 9 #A(0°, 30°, SLL=20, 28 dB)

Fig. 8. Multibeam forrming using superposition applying

Dolph-Tschebyscheff array(0°, 30°, SLL=20, 28 dB).

—_—
L
[as]
T
—
£
5]
o
o
(&]
I I\
4 I ——s ition & Dolph-Tschebyscheff (SLL = 20dB) [HFSS]
20 L[| —= ition & Dolph-Tschebyscheff (SLL = 28dB) [HFSS]
U] = = s ition & Dolph-Tschebyscheff (SLL = 20dB) [FEKO]
25] [l === 1 & Dolph-Tschebyscheff (SLL = 28dB) [FEKO]
T T T T T d
-90 -60 -30 0 30 60 90

Theta [deg]

O 9. =3 989 Dolph-Tschebyscheff WHS o] &
3 o W AJ(0°, 45°, SLL=20, 28 dB)

Fig. 9. Multibeam forrming using superposition applying
Dolph-Tschebyscheff array(0°, 45°, SLL=20, 28 dB).

ofl
_‘ﬁ‘.

# 32 HFSS "]%i‘ﬂ"]” T3l T+ 1x8 93A
3 2] ot U2 Z3 2 929} Dolph-Tschebyscheff W
gk Aol (5)9F (6)> 0°9) 30°% olF We 34

u SLLE 7+7} 20 dB, 28 dBE AR S o) o] 5

, (D3 (8)> 0°9} 45%0]) o] F W= P4t o +

=Y,



H 3. 39 ¥2l< Dolph-Tschebyscheff & o] &3t
U W g4 oI5 "
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