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Abstract

Space surveillance radars use ultra-large digital array antennas for high gain and efficient operation. These systems require periodic
calibration, and the accuracy of the calibration can be verified by measuring radiation patterns. However, there are practical limitations
to verifying patterns in the field using existing measurement methods. Therefore, this study proposes a novel method for verifying
radiation patterns using a calibration probe and beam steering. A tiled-array model was constructed to verify the proposed method, and
the radiation patterns were verified through simulations. Subsequently, radiation patterns formed using near-field electric fields in the
same environment were obtained and compared with those generated using the proposed method. The two radiation patterns yielded
similar results, suggesting that the proposed method can be useful for field pattern verification of ultra-large digital array antennas.
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Fig. 1. Setup for pattern acquisition of an unit tile.
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Fig. 2. Basics of obtaining radiation characteristic response
using beam steering.
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Fig. 3. Comparison of radiation pattern results obtained

using beam steering and a near-field method.
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Fig. 4. Setup for pattern acquisition of the expanded array.
$% 4 9k B B AP T =

=
FAHE 7IECE 4m oA gom e
o

(b) EH B4
(b) Tile configuration

ol 2 ()& &&3at7] TloHH far-field & =3t
= M BY 9= 9 volHE R A &
Q) E]—‘Q }\]-ﬁol—;}_ %gg}yﬂ x-]]oL} H}A] O 524 iilﬂ 7]- 9
A W97 —20°E 71F O £30° oA W %Fat
of HHS FrsGer I AAE B8 dRe -
= WeHE 99l sl vlastAth £ 1< Fal 7 e
do) die 54 B vl AHE I 4 Utk Boresight
71% At} 06 dB o5t 3} 2 sidelobe 71F A 1 dB
Weole] o2 7hAITh 183 2 W99 RMS 2319} 0.98
opFe] AAAF wE 1T F AUk

SEg N B HYS s AA i e

= & F4E Yet

gug otk 4 @)

N

FP= ., X TP, (u,0)
mX::1w u,v (4)

E 1. 598 HeoX9 F8 A%
Table 1. Major index in patterns by tile.

Boresight Sidelobe RMS Correlation

error (dB) | error (dB) error coefficient
Tile 1 0.10 1.02 1.94 0.9879
Tile 2 0.43 022 217 0.9853
Tile 3 0.59 0.88 2.09 0.9870
Tile 4 0.44 0.05 2.39 0.9828
Tile § 0.43 0.23 227 0.9840
Tile 6 0.59 0.89 2.10 0.9868
Tile 7 0.46 0.68 1.90 0.9881
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Fig. 5. Comparison of the overall radiation-pattern results
obtained using beam steering and a near-field method.
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