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Abstract

Model-Based Systems Engineering (MBSE) technology shows enormous potential in test data
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acquisition for complex systems, yet its current application is confronted with challenges such as in-
sufficient standardization, poor technical adaptability and complex process management. By thor-
oughly analyzing the application status and key issues of MBSE technology in test data acquisition for
complex systems, and combining international advanced practices and technological development
trends, this paper puts forward systematic improvement strategies from four core dimensions, namely
the construction of a standardized modeling system, enhancement of technical adaptability, full-pro-
cess optimization and iteration mechanism, and development of a cross-domain collaborative ecosys-
tem. The research shows that establishing unified MBSE modeling specifications, optimizing tool-hard-
ware compatibility, and building a closed-loop management process can significantly improve the ap-
plication effectiveness of MBSE in test data acquisition for complex systems, providing crucial support
for the digital transformation of testing and evaluation of high-end equipment.
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Figure 1. Architecture diagram of MBSE-driven test data acquisition technology
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Figure 2. Corresponding diagram of key challenges and development trends in MBSE applications
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Figure 3. Collaboration diagram of SysML and UAF integrated application
3. SysML 5 UAF & R MER]

DOI: 10.12677/iae.2026.141008 59 INE SR E S


https://doi.org/10.12677/iae.2026.141008

I 2%

Sk R GBI R D E R BRI . Bl B4 SRR FR — KB, SysML 5 UAF Hfil
BN HSR M TARHEL AT 5[ 7], UAF fE 85— ZEMHEZE, i8id UAF Bc & SCAFH(UAFP)Y i SysML
FISZAR PRZEAFTCR, SIS B HOR R ) 4R, H 5 SysML RRike e, SR
AU EME, PMENLEI I 3 B

HeF X N DU S PR TR A AT, 455 B PR et SEER SRR R S a %S, DI . AL 4%
ARIEWC WAL = KIETH RIS IR R, TR GENE R B RCR$ETH 7 5%

3.1. #EHEERELS AR

3.1.1. FIEERER RGN IARE MBSE EEME

BB RGP MR, A, fRRE. R ERAE A A A RS S I B AL R b
BWAR. BARGRE: B U@ A A, AT TR, TEDEM TEESR, el
AR R (P =R b i A A A T 7 e e P s o bR T O = 4 G 2 R W o 2 N
FEEHSES); HCE S BARUE, Th S AR S AR AR S E S TR, R
B TR R TREMOCARIE & 3. R EDR, MR T&, AF-S0NE, WHR%. 7+ &
i, PSR HAA BT EDR . SERB IR, TR A, 6.

3.1.2. —HIRTARESER

KERRGN AP RS LB EA s, BTRESH. SR . 815355 5 KR s
X Gt REMEFPANG - HBEAME . FEFDE (XX BT HRN)  (XXMBSE SEK) E0=
SO, AR TR BOR B b 52 H 2 TR ) R 8 TRE A R EER

3.1.3. BiufnENREERRE

EEXFANIRN AR 2 R GEMARARL H (2= 5050 REMNR L B AE R G0N RS 25 038 IR 25 S A Am oAb R A ARAR
W EE TAE. BRSO D TR AL, DhEERIAY . S5 RRAY . 1T B S A (AR A, IR 4RE
VAN AR R AR AR S B o B AR AL 0T, AT AR RAS R T H « AS[R] 1 BA R A T AR I8 48— (0
0, PR — B AT R M.

3.2. 5@tk MBSE 5S8R ZEMIXZARAEE

IR A MBSE T H 5 50 R AR (e 75 1, A4 R Bl R 4R 28 iy S5 18 46 1A 2 LB Ak e XL,
SEILRPAERI A o fESERR TAET, @ TAF S0 BHHE (W VBS. STK). WA | RFi(W0 GityfI 7R E
T A (1 DOORS)SE K, T “HAE - i E - 30IE” M35 . MBSE V&1t KI5 Bl i s i, i
I 92 1) Th B LA B BOE bR e R 3 8L, FEAS RS MR TR AL 17 10 T S AR A MR AT B

TER B RS0 NHAE H ) MBSE {7 B, B 28 A B (a0 re 400 AR UMk« 3815 rh T 25
TR R, BT R e TR IR, I8 B AR AR SR T R R AT I E B
A 3 I R AW RS - L W= N 5 2y M 70V 2/ S T I =1 g N R W G A = e S P 8 =
22 e v DB R AR I 5, I R VR A A R AU AR AT M ATV 2, I A S Bl kR 4R T R
TR TE 1] 7

RN TR AR SEOLE Re A0 R4, 8 id MBSE BB BRENEE 7 T 5%, SERLRAREE 1 S Tk
L FH ARG fESCPRN A, Al 5 MBSE HIR & 4B H EXIE ), WMEZ Rl e, S0k
2 3N F (MDO) R & A8 (JADO)YBEALL , FT A2 5 100 22 Bl 45 23 B B FH RRE Vil 8 4E PR e 2537 5
TERLU B vty PR 1 S B, 3 3ok 5 R sh A B 4 30, (AR R 2R R AR T 40%.

DOI: 10.12677/iae.2026.141008 60 INE SR E S


https://doi.org/10.12677/iae.2026.141008

I &%

3.3. ik REE N SIEAHLE

P “FEaR - A - SRR - AR PIARE, Wil 4 ProR. 2k MBSE B ER B EE R Al A,
W PRR AT NS H AR — B NS B A R, R RIS SORS RO BB il i Rl
PAT T BN SR T Fon, BOr AR T SEi s AU IS (LVC) KIS, Tl $2 (4 S A5 AU 6 ik
ATCEERAEALSR, STRPS B HER MRS PPl . fERARSEitirh, @S NSRRI T, BBt HdiRge . sk
I A B 45 RIS UE R S B IR, B DR IA T AT RE S I S AT I 42

BRI
BURRSHFRER
’Fﬁﬁiﬁi‘l’
EXRESHHRE
BIERE
SERTHEIRITALIE ERBRSK
L5 RWNE
S TR ARBIMRE

RIRIRN

Figure 4. “Requirements-Model-Data Acquisition-Verification” closed-loop process diagram
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