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Research and construction of a digital system for aircraft

development and testing
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Abstract: As the aviation manufacturing industry undergoes a digital and intelligent transformation, traditional in-
spection methods that rely on manual labor and paper records can no longer meet the stringent requirements for high effi-
ciency, high quality, and high reliability in modern aircraft development. To solve this problem, this paper systematically
studies the connotation, architecture, and element interrelationships of the digital system for aircraft development and
testing. Based on an analysis of necessity and the presentation of an overall approach, a system architecture comprising
three layers (foundation, support, and activity) and eight elements (organization, technology, process, etc.) is constructed,
with a focus on the construction and interrelationships of core elements. Furthermore, an engineering verification scheme
and implementation strategy are proposed. The research indicates that establishing a full-process, full-element, full-digi-
tal aircraft inspection system can provide an activity paradigm for integrating inspection into the mainstream digital air-
craft development process, address the mismatch in inspection capabilities that constrain agile and efficient production
development, and offer important insights for advancing the digital transformation of specialized inspection institutions.
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Tab.2  Connotation of aircraft development and testing

‘ e
40 o
e AT I A4
g e R B VA Y B 2O A
M P R sy O LR IR R
CHUBERGI RO AR gy VR IOTREASERR )W ()
o B CRRRAT )3 R M A A O 56 5K
i TR WL A
SR A T TR — A " ‘ .
(ome IR ERR PRRARET o R o b sk B R .
RiCAgL R
T R A, T A S
GRIDMIA IR AT SHCRALIL, 46 A7 B R b (il B LA Sh A LA ) PR

S B X R A KR AE B

G B ) T SRR —

T ELHERR AT AR 2l

X7 it AP ) R ) B R A X R 7 R
BRI (LR AGE . MHE . XA .




it R

ASCIA 2 T a5 M RE R ARG B A I3 B, b
TR T s IaE . PERe e g I A 3, A
B AT ACAR B A PR ARG 20 T 2
COREEIT BT B R, st il
g, a6 A R ST  ax R R, R AR
i ) B D) RE S8 PEAF 5 B0 2R i BOR 5 4 B
B A

2 IE\ 1Z|: JEL‘E,\ Eﬁ'

FIZe R DA o CHILOIT ) T A — Z0URH X 2kt
SL HARAT T HAB B L BRI 3, DU AL
PR D7 SR i 2 XA HR, A
LA A B RRIE S A eolk . FAT Pl 4
i L =AYERE R TRBILT ) TR A D0 A

GHITR - 73 -
ARFAGES], HE AR TT LU LR 9 =4
PRI R o

xy. WARMEAL AR BE , AR SO0 B8 BUAR R
o T TRHLO ] B Be AR U 36 s Ll 4 BOF
7 03 [5) B B0 AT 3% S B, W A% B B A
H SIS R ER

yz. WECFACAEE, DIBERIER O fe (it TREhE
J1o FERRF O 51E, 4% MUHL™ 0 BT
A T R R EERRAE B G DN Bl % Ll
fea, WA, ik, k. FE.

xyz. MARRACMIE, LU= &07 58 50l ™ ah &
2o fEREFP SCIF B RV R 51 T, #2 IAT I K
BRI B e A 7 2 i 25K, 52 B R 7 iy A 0
B ARG NS TAEYIE .

xyz. HEBEEZ), FEZYS TARERFHI DU~ 4R, WIETT R

A ETTELOHT )
P e
WRTETE |—
FITEAM=————————— — 7
/ /
/ / |
Faia f— S/
/ / |
B | P
’ R e
ﬁ-lPIELW\_ — ____ |
| | : St ML)
| I [ [, | I I
| 0 ] ) x’
ﬁwww g 1% :g ’ﬁ % & §
N N e 7 /7 | 1T
mRt woow e/ w R ko
BT
& {5 [
IR xy. ELIED, WA
KA
¥
SR IE )

[ RN IROI kRl E R AL SR N s

Fig.1  Overall approach to the digital system for aircraft development and testing
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Fig.2 Basic architecture of the digital system for aircraft development and testing
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Fig.3 Interrelationships between system elements
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