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Research on Virtual Flight Test Verification Technology
and Its Application Prospect
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Abstract : Virtual flight test verification technology is a core digital technology in the field of aviation equipment
research and development. Its core framework involves constructing high—fidelity virtual prototypes
and full-dimensional flight scenarios, integrating technical means such as multi—physics field simulation
and real—time data interaction to complete the digital verification of aircraft flight performance, system
functions, and manufacturing quality, thereby breaking through the limitations of traditional physical
flight tests in terms of cycle, cost, and scenario coverage. This paper sorts out the development
context and core essence of virtual flight test verification technology, conducts an in—depth analysis of
the key technical system supporting the implementation of this technology, systematically summarizes
the typical application scenarios of the technology in various links of aviation equipment research and
development, analyzes the core bottlenecks faced by the current technological development, and
finally looks forward to the future direction of technological evolution. It aims to provide theoretical
reference for the engineering application and iterative upgrading of virtual flight test verification
technology.

Keywords : virtual flight test; verification technology; digital twin; multi-physics simulation; aerospace
equipment development

515

A T B B S . BEIR . RabRUET /iR, b0 RIRIE S P ReaiA . MRS LT, HEECREE
IR NS 2 TR . e B IR SRR LA SR, AR NG . SUniim S . Mg s imiE R (s
BEE AT AT, R R R ) | KIS S A B, CHELLERB Ui s ol mr a5 1R
DN IRV

PERERC AR NTRE . SENT RGO S TR &, A RISIEROARBE R o IZBOREL “WERSfA — R
Wi — PRSI — PUAIE AT IROOHESE, MR E I WA G RN UPRESS R guaiTd R, B RaTHBNIT . )
B2 5 RSTME P, MR RIS ETT . RN AOETTEATT AR TR R ISR S, R A e s AR Y
BT SRR S R, RRHFH X R TN, TN BRI T4 OB w7

—. BB CRITRARETEEA R L AR SR,
(—) BRRMTTEREEA
AR AT A MM R S U AR RO A S, > PRIt R B CIRIE R LA, TSR e

SRR G, FREAMEATE, AT, HREE ORISR, mEEEZ, RARREUE, W, ThEA

124 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



HEE

LU BT OHLB T R, Sl D280 . ot
SIHRE, RS ST AR AT, mRas
M. B, B, kIl REAFEF2EHN LR, &
JURTR 2215 £ 0.05%—0.1% HITEHIN, BRI RST 51
BN 8

2. PR BUAMRHERE (Qnsmpe, ik, SRdE) |l
L2000 CAUREER 7, SERLARD) |« ArFBfTIUE (ks
MUE R FERDEEhE ) |, B SRR 5 S U
&, PREREFEILR DE . R, A0SR S P AL
DERE M,

S AT BT WIS R,
REMEERLH CAFAT R, IR 8T, B PLBhaEARIH
BB sse, DAR G R A PR S EAT S, WEREE SURE
FUR PR S T T IR — 2

(=) sYEmEaHERR

RHURATR RS MU B BV, RSE 2
HEERREZLRE, S G 07 EER T RAERE L5708
(M RN, PR BRI AR LSS RETSE RO DR

LR E . M R I R R (A (s 1Y
N-S 2, HUbIAIZh 205 fe, BRI Z il B fe) |
TR 5 12 1 SLE A I R R e L, AR O 1R AL
i, B CEh S SRR e R A UE S X R SE
SETEIITES 2N

2 T FCHI UL RMFFATIAL. GPU RS EAS T 71T
e, s (A TR SR G SRR
TIT R RGET) ULITIU s, BERITIURE, K21
GRS R SIS T 2245 o

3. BARMETE.: SLEUKHLEM . SRS BRSE. &
BERGEELZAIEEA R R, BUSAEEZmEaEN T
MIBAPIRAS, RREMEFNESEE (MR M2 ) SRS
CIMESIER ) FIRHBEGURRY .

(=) SHREMTCITIREERA

HEILRAT IR T L FUSe st . (5, FRE I
2K, [N SR S R U S S | SO, DA
AR IR K

L ARG . IETHIEE R RS (GIS) #dh, BaH
oo Mg, UL, WU M S R, S SRR
Bi, EEAFERS S T L .

2. TR BE SN R ARS I e gt EdE,
BOUBUAL MK . . 5. T8 sRREERIRK%
P, TN S B SO R s (AR, e 38 i e 2
SRR ), EEE O AR SRR ST oK

S MM AR, R TEEE L, LR, FiLE
RS, A AORREEEL, EEE S [REA R 2
H RS 5 TR S T PR, W R R e T AL T IR IE
ke

(M) SEREERZES ESTRMERA

SEI R A EE S U R SRS R . R SL P AR
UERYEHE, TR AR IRIER S i T«

L B R S ek B dE . BRI Z R
HURHIERSE . BIT2E, AAE0G. MBI REEUR, SOt
PRE AL, HRR B ST E R GRS SR &, )
AR RO TR S LIRS RI o

2. SR RGE DS e T . AR
REPNRRAAT I, RO RIS E S 07 PO, ST R D
TRISAEES AR .

3. HESCP T SCRREE IR A (AL R )
P REAEIL AT, B RS G AR SRR LA 50
$, PR RRATIT - N - 2T APTER P EIALA
FETHEERISIEACR

—. BRI AR HE W RS

R RIS AR B g s e S AT i, AR BeE
RAEB BESATZ M, oD A S LU = AN, W)
AR RA B BAIEITE AT

(—) IRITRYERMEREFRIAIE

BT BOE s e S AR E M A PR, RE AU RIRIE R
PERTARE BT BERE, PRI E AR .

L SBIPERETUGAE: SRR AT, W, BETHR
AT, WA, 7. EE SRR A AR
R, AHLE . WA SIS Flan, T8 T B
BHALE, AT IRR10%—15%.

2. GEMPBRIETRIRAE: 456 2G0TI, B WTEha
MR, RS YU, IR R . W
FERIERR, AT I CAUSERE AR ) |
WA TTSE, e et Sl T B B

3 ROTURETRIGIE: MR, R SIS0 R GEHRE
U, B R SRR S AT B IR, IR R S sE5E
B SR, B, MR RS RS SARRS
MfE et At RS e,

(=) SIS ERRERIE

I B B ST 22 7T RSN R R T 204, MRS R ARAE
A SEHUA % B ARG 5 U PP A «

LS RO R0 X L B SR B L A S T 25
i, BB T . W AR . 225 22 5 ). 51
mn, AL SRS REIRRSETC R L . R SRS A £ ]
HEE, JRES IR ML BRI S VAR T A BN AL o

2. BRAFHE PR IOAIE . FTPIIRIE . R SRSt Ah
Faft:, SRS R RS AT T B IR, BRI 3D 4T
B BB, MR ERAE IS 2GR A SO, P ELE T
ERTE CATH R B0, BIE 3D FTENASIAL Fr i 55 5 e
ATIAR AR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 125



HEHIBIE S5 | COMPUTER THEORY AND RESEARCH

3. FIE BRbE MBS PEAL SN (s 22, T
HrHX RATEERE AP IARR L . BIAn, ARILI RS (i 220 AT
AREMERTRONT e R BN S5 H RSN A5, WA B KU
S, BT R

(=) iR ERThAE S KU BAESIIE

B Bo2 B R S AT I IR IE AT, MU AR IR T b
FEE R, BT MR SR S e A

LR R B RAEGIE: e eikag, SiEtt,
TGRSR R H , Gl R AT S 2 R, i
HTRBEL, WP REL, RS 30%—40%.

2. Bl S AR e : BRI, T2, A, Al
PR S 7 S ezt Bl LRI B S e 5 e 4
Mo N, BRSNS IR, TRiER IR Pk R 2
PARBE Wz a2 78, 28 smxE LU P s Se B, HE
BRAFAE SR 4 AU

3 EREIE I S U, AT L, T
W RE I 5, U RS HOA B U2, e fri
FEARIR Caniseitshis . Hlidnzs . REMRFE) , HE0ess
IR BAERCR, FORTT 20 T AL R, AR
BRSOl A S R A

=, BRI ISR AR F RS

RUE R IR e e A A Tz, AR
TR VIR O, FLFARMEE— ST S TR .
(—) EEEESHENRNTEEE
KU 5 RGN, E T RS R IR
B EAURESE, R SEUE USRS A, R
TR, KR PR 07 B e PRI B B )5 BN (AT 7T 6
BN R EHCR, 299G ERFEN T, MELITE 2 HTas
SRR AR TR, A AR T AR, &
SECEERL TR, SNIRIEST R A ELSLE . AR ARIERE R
HiHE TR A | ST AR, RS RTEAR L RO
eI
(=) 2MEGBEHERETRR
BN TR R SRR T I T IZ R
GEthIRIS TR R, SV 2 WA A 0 BB TE DL
SR FREZRAEYLE], TSR IR, SETEESR
SRR E—TEME, WamsimERR. M, %
PR & e FARAE 2, BB AR FEIR B AR AR,
BE— P RAR TR A OO L, XMELLI R o 18 AT AR e o T
AR 7 BIE T K
(Z) BERESTEMESR
HE SRR ISR T . i, SEl, RS IR, X
TTESEREFEP RS — ARk SlEdfh
HOREER T Bom RS T 1 2 B T S A IR B E LR,
Bl F I GBI R I ST O R 5O e s 2

o

ZWHIAE AL A, BIRRLG SEQEERR, 7
FERURTUARTRZE , SR SR 5 0 FLISAE AR o

(M) TEARERRR

RESIR RIS A TR N B = S —hrofls, EBRELAE
AT AR REENLRT BT | 7 FUB R Y SR i R
gi—, ANFEHB RS0 AR EE RO, SEERIES R
At STEEAL; 2Rl sl mm A ks BA
Ll Te IR hRfE, MELLRL = PUE RE I R RO VE ;. = R AU
BUREERAE R, B SR ENRIASEE, Fhea 5EMEAR
JB, HIAT BRI .

M. EiR IR ARRERAE

LIPS IE GIEs% S 115 = [ E 5 /-9 0 S/ 6 P e 4
PORFRM AR, RESCRBERL S 2B MBS B
SRR G PO TT e, W PR TR . R S
JEH

(—) SR AE: Al REEESHESRE

B N TR BE S Plas S BORE I i 4iitig, SeBt
BRI REICOUIL -

LA RBIHE. it AT RIE ASh R TUARTR Y, FEARIERE
JERTHTSRE T RACR IS, ST EARACR, ST T R R 5
SEME AR ST, SCBUEAE S A S, A AT
A

2. FReOTE: R ALSALZ RS & 07 B, T
st A EORE RE s 6T P70y ECEUR T (T FL 4528, SRRy
B2, HEJE0T N,

3 RREAIHT: (5B AL SR BT REUR, U BRI
SRE R, BRI, RIS YRR, W s
TT = W1 — U™ mIREMERTER,

(Z) ERREME: WE—FUXCSIEFR

FIME IR S BRI, FE - “REEIL + 1
HFAHL FRORE SR R A il RIRIE R AR

L SEIS RESLHRS] : ARFTEG+ LBt + BB HoR, <&
DURE L R S RS [/ 2, REAUREILA Bl A iy 2t
FENLHIB AT RS, Py AU AT AR 478 R 10030 T 45 SR S I R 30 3
28

2. 0B P EESIE: RARIG M S ER CWNE, mXE
Wbz BT H DA O 3, OO MERE . SREE PRI H L) 2
O E, WEERAERSE, b, HTH AR 5.

3 HU AR A A R Y R R SOURE LA L P o 22
AR B, BET IR AR TP SL B A TR B AR T HE U
FENL, e R R e A A e XU, ST 2
1, R R BRI 5

(=) =G ESES: MASIZERENERERIE

SRR AR P T ORI BRI, LB A e 2
A i P R DRI 7 55 -

126 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



Lt BirBe: R ABES BT, T R RAEA
[T TT RATATYE, SRt E AR

2. &M B REAGTRERIEBOR, SCBlflE R 5
IR R, SCRRRlE L, BT,

3. MABLH B T AR UT RIRBC RS W . s i
AFATTION, TS RE AR AR R I PR RE AT G UL, DA (S
UES

AR B B LRI R B AR AR RE, DR
IR RS R AR

h. Zig

REFIR QAT AR S H IR A0 O S OA,

243t

FOEE i (RITR AR R . MBI A T P SRR, 5
T RS AIGGIE” AR, SO PERETISAL . ST
e, U S S R B T AR XU
AN HERETTH RS, AT RO T e TS 2 R
PR A R A A B TR S

RAE BRIV IR S (T 5 . 2 AR
JB. BRI LR BRI, (AR AL RE.
RESCRl G BEOUSEORRL A HIFREEDE, M RIRIERAK &
BRI, S S TR ], e
ok “HESEEME. ARG, iR BRI,
RS A R UL RS BB BRI A S, B
SRR A . BRI B I

(1] YT AT 7777787 CHUFRI - B S R R R T (). I BRAas | i)
[2] IR . PR A A URERCRS BE A AT S5 T (). fizs244i |, 2020.

[3] BT . BE TR R G TR (MBSE) S2BAR RS IM]. WUk izt |, 2022.

[4] 2= | SEI O ITHEARTEA S LRGSR R R ()], RGEDFFLAAR L2019

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 127



