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Research on Application of Digital Twin Technology in Aircraft Large Component Alignment System
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[ABSTRACT]

assembly, using advantage of the data connectivity and data value coming from the aircraft large component alignment and

In response to the requirements for aircraft large component automatic and digital alignment and

assembly process, a digital twin based technology framework for the aircraft large component alignment and assembly was
proposed. Correspondingly, the technical process of the aircraft large component alignment and assembly was proposed and
elaborated from four perspectives of data collection, model establishment, visual modeling and virtual to physical mapping.
A light weight process has being used in the digital model of CATIA of the aircraft large component, then, a virtual space
was built up based on Unity3D technology and the real time mapping of physical entities to virtual space was achieved
by data collection and data central and application service. It provides a reference for the application of digital twin in the
aircraft large component alignment and assembly.

Keywords: Large component alignment; Digital twin; Data collection; Visual model; Virtual to physical mapping

DOI: 10.16080/j.issn1671-833x.2025.01/02.130

TRHURBEEAE LI 1 GBI DA, K
PR RALER R B B i H PR, R o ) L
ZERE AT LA B T SE A A e Y B
BRI A5 AR B R, TRBLRER IR
PRI HOR 5 BACE BEOR R A shE (4
AL SEHL T RHLRFRAF X Head e 04 A sl A Akl 7 A e
e, RS T R RO, 4 T R RC A, &
AL L83 R B e A S A B R 3 T P (L
KA RS FRAR SR PR BRI e i A

130 AL S BEA - 20254E 5568455 1/210]

T IR BRI AN RERP R B ZOIR
ST AT A5 BE Al A U ) AN W7
PR AR LTSI, MR AR B EE A I A
P XELUAARRAE B, TORIE s 587 5 e fe S5
Z I8l NS Z R RETE B LI, e il A
A AT T ST AN  XELAFCIE DR A , B
Rits ZRE AT ARG s i 3 A= ik
R GEIATHEA I, e = XA 28 R G0 Y DR S 1)
VTR , 5 0 SRR S 2, SR AE S S 2k



eI
RESEARCH Hltﬂtex

B, SR A 0% BRI L B A 1

Br 2R HE BOR 1 A D fife e L IR R
T By app R By (Bud i) BARE H
R BT AR IR Il SRS W, S A TR AT
PR, S S — — B, OB S IR
SUE R A R Y s R A T BeE AR
MRS B LA T 2003 4, 56 [E % BRAR K 27 1) Grieves
HAAEIHZ ™ i A A I B (PLM) RHEH P,
it et DLREAUSE | R SR A T B, O BESCARHE n  f
HHITRE M BT AR A A S A Gt 2l i T A
RO BER REAL T i EEHOR T-Be, T2 A EE i
G BOE W SEBRRL A MY, DR i RBLIHB A X R 5
By AR RIS A TR X

LIS B G a2 5 % N 0 VLY TN B8
TARAFORIER 38 RALR AR 4 R Gt [ i
PR AT A PTG, 78 m] A AR B Rl |
o FH S ot S Akl T AR Y, SIS B BILAC A X
FT I AR S Bn T ARG 7 BE , (0P R PP e B A
18 Bl AR AR 4 R K Bl ] AR R A X Ay
5 PRI , T I RAT B ARSI B 23 A S e
AR AR AR AR, S R PERHE R G R0 i R (5
AR S RS M

1 AU IERFEERERE

AHFEFE B CHUHL B R e il R = B, Hok
TREXTE RG4S 3 AN AL, 1# B AL T AL B 8 4
XA, 24 WA HP LB R X A0, 3% SR ST
ML PR R, 450 0 150 4% i i ek & PR R
RIS SR AR IR T C/S 5 B/S Bl 2 )2 AR
Fa SR B AP S
1.1 R%ZEH

TCHLIH 2R ] = BeaX, 76 GB/T 33474—2016
(IR 221K 2558 ) & Shao 45 " (S HELRILRE
b B A IR T ok S IR S L NG A2
K2 HGE T CHLRER X 15 R G B 2R A HE AR
e 1 s

(1) SRSy P, B0 S 4 B dE AL KRR X
PR ) BB AN B AR SR AR O IR
BN . EATANLES G, PR S AL
ARG HERHEESE R

(2) 0t 42 ) o 000 o) S 6 ) R AR A% T
PR XIS IR S R A T AR BN iz 24
FIBRAE 4 , 045 T AL TAENL, PLC 452805 805 s thl
T3 S OB A o 0 s o 358 5 0 ST A B 3 2 () 3 o 5K

JHP sk i

[wmme | [ Aomn | [Cdeeway | [ ek | |© e

g g g .

RO AR AR %

e ] B B o

EEHEBER | | < | [ BEREIT ]| hA
2 e S Vil o

_________ g 8|

: TRHLAH PR R M T2 L ! ijg

BN o4 & B 8

R %

R YRS S | | B

(iR | [ b || o 1% | | | [ e | [ ik | [ Femieey | b

] g

g

RSB

[Cwoemei | [ gomefon || mnwk ][ acviEs [ - ]

B 1 TWHLIKER TR AR RS R

Fig.1 Architecture of digital twin system for aircraft large component alignment
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