\ol. 3, No. 4 Science and Engineering December, 2024
5 3 &4 4 ) e 5 TR 2024 12 H

EFRFEENREEHRALG

EEELyT
U E R AR X A RSB R, waET s, B 200335
2 [H R A AR X s TPl A HLR), B et s, B 200335

WE: AITRRMIB T I EARM ARG, Fah T RRES UG SR LR S SAEANA AR . 2
MR A IR A8 PR AN R LGRS R G, AU, X RIS A5 53T R G T FARYR O R
RS IR TR IR AR R TT PRI vt R AR SRR TE S AT A, 5 5 B AR UE T R BT
VG R Lk N AU INCIE EY RPN 21 3 /) VAR ERE R B i .t 1l o 1t O 7 o 7/ S = v T S
o MR RZMFR SRS, DAosl s KA BT, (7 A AU R RS AR . BRSO T S
PRl DUAL)E RS B R M s st IR SR MPTTHRE ST, orh H AT S A5 2 A R
Lo R G, AR AARBE LA R . AR R A SR EEE T RL b, s S REEE S
RMEA R

A KRRV (B9, M, SR, AR R TR, RERE
DOI: 10.57237/j.se.2024.04.003

Design and Optimization of Antenna Structure Based
on Digital Twin

Qu Chunging* %~
*Equipment Operation Monitoring Center, East China Regional Air Traffic Management Bureau of Civil Aviation of China,
Shanghai 200335, China

“Digitalization Innovative Laboratory, East China Regional Air Traffic Management Bureau of Civil Aviation of China,
Shanghai 200335, China

Abstract: To develop the system construction of civil aviation digital analysis technology, and totally understand the
charactersitics of signal synthesis of antenna as well as antenna signal in the external field. Firstly, according to the field
antenna radiation system of typical ATC navigation equipment, the digital model is established and the virtual space
signal has been analysised systematically. Secondly, optimized antenna radiation characteristics parameters, signal
quality verification and development innovation by antenna directivity design, which is one of the methods to change the
radiation field pattern of antenna array. The digital model of research mainly includes establishment of a series of
localozer antenna array system database, reesarch of signal coverage characteristic, spatial modulation analysis,
performance verification of anti-interference and data analysis methods. According to the radiation performance of the
radiated antennas models, a kind of optimized antenna array is simulated by design inspiraiton of the high gain antenna.
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The analysis result shows that the new designed antenna system has good coverage characteristics and stronger
anti-interference ability, at the same time, this makes up for the wide aperture defects of the current widely used antenna
array after industrialization. This design idea also can be applied to other kinds of communicaiton antennas, providing an

effective method for improving spatial siganl.
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