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ABSTRACT: Based on the theory of digital-intelligence twins, a full-cycle agile test technology for equipment is proposed
in this paper. Through constructing virtual test environments and equipment virtual twinsin the digital virtual space, it can be
used to support equipment test throughout its whole life cycle. In the paper, an agile test framework of equipment based on
digital intelligence twins, the test process in the whole life cycle of equipment, virtual experiment environment construction
and operation mechanism, and experiment data processing and application technology are described. Through the full-cycle
agile test of equipment in the digital virtual space, it can not only reduce egquipment test costs and shorten the test cycle ef-
fectively, but also avoid consuming equipment life length, help designers to understand the equipment characteristics in test
in advance and improve the equipment design as early as possible. It can also provide guidance for the actual physical teststo
be carried out in the future. Moreover, the test efficiency can be greatly improved, and the agile test and application of
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equipment can be realized.

KEY WORDS: digita-intelligence twins; full cycle agile test; virtual test environment

1% 455 11 6 £ i VAL 2 5 3 1 4 s B kA
JEEPERE, TR T B —il i — e — i B
et AR K, I BRI B
PRI B, AR A2 E KA b Tkl A T
TN A 11 R, T U D2 A 11 e AR ) D B R
Reg i, NHAEAE . MR EPF M EFH, SR
G B AR F BT U A3 2 7Tz e
AR R LR AR AR LR S R
AR AR R 4 5 A2 3 i 2 f A ST 4% R 0 ) 3K
YR IREE I AT B AR ST i o 2 5 T 40 B 5 T 3D
AR R o HIEAS H b il iy B 19 1 R R 0
o 254 TAE SR EE o T U R R i R g6
REGHEL, AT LU RTE . mRk . SEEh I R 3 &K
5, ek TR T DU IR, IR a5
JA R AR

2018 4F, EEEPIFHTEL T (EPHET T
FEmg ) O SRIMAE G B —m—i” Oy
E] BRI — R ke EE R, e E B
BHEWEE S8 RO, MRS TREM, 454
R HEEARS B B T S E e SRR T B,
ARG T R AT, SCBUSTE . Bl A RIS
I R BT, RIERT Rt k5 @ik
BIIRCR 53085 o BT TR Ky T 2 45 rg 400
EREL T 2 N EUR . — R LABR IR S, IR R Lt
B, BRI Wit HFRIEFEMTERZ G, Sz
H, BEASAE B LIAEE P A R R, AT S0 R,
D S 3 0 5 R o A U 7 %8, I AR VR BEAS AE w JE
(B A R SO A fe ol dE e £ TR S BB, — 2
Dl B8, dr AsE, oS . A H
FRME R B A L S AR T R &, DA
FHF HE P04 3 A 3050 K

BT AR R A AR RN R R Ok 2 2% i 403 6 4
T AR ARSI R s A AR LIBCE AL T
A A B A ) R FOURE R RN ER B | 5 BB #4014
PSR BLSC A SE TP AT, A i A8 B R AL B
PERLA M . RS T By, W BRSCRE fin
o R AE SO RO AR S G T B s
A7 MANTHEGEREAR . B0 B2 s mHY
CFFETEAS, “B7 B2 M8l 4L, 11 807 1H R BE
FERLIN, B L RIAg 1E —Rh AR R, —ANF
FETFBUS RS | 53— ANEAE TR0 kg 0 718
GBS AR, B AR R R
A 1) BEEARBEERN, R ey
FRESFRNAT N2 5 B P A TR 2, A TR) AR PR D g T
SEPH SR 2R A R ELA AR TR N AR R, Wi f 4 B A

I HE P 57 A 58 BRI — X AR AR A, Ik A gt
K, PRUEJS 22 M U025 UK 1 28 EL RS A AR A% 52 SR DT L 5
2) (B G RFAR A M T B | A S B R AL
BOR AP LR B L 5 B A AR 4
AN, R ] R R XA A T AR O A
3) FGURL T 2R 22 Ml 5 HE AU 2 [ ) B 25 ] i
Frocms s . S oA RS AB T ARCR 2 A B 8 R A
R AL TH: ST Jre LUBSCR R A Jhy 3= 9 52 B 3 3l (R 0K
%), nTLAHESRIE BB, BB SE R AU
R R, PR TRSHS, fFE) AL EOR, fEkE
SN EEIR G R NS NS I DP ST AN 2T v 8L LN 2] T
IR BB B, B IR R A R AR AR RE T

R R I A o A B S92 W L SRR AU R 2
ASEAT R, e AR 25t Hs T e AR 1R A 784, 7EBRSE
Yy st s R A EAT (R . B | SR, TERL
Hor A IEA TR A A | T TSR B, 3
R R T RO AR AR R R B E IR R, H it
Je A IR AR ISR A 1T A O SRR A R Ty
¥, LA RGE DR e ke s e | AUk
JEEFN R AR K o

1 ETHEEENREFHEXRER

BT B8 A2 B2 A R R AE AR N & 1 R .
TS0 e A BRI A DR 4 A R R Ak i
R, R phE 2 4 RS S M RE IR0 . T8
BRI, 25 b i 5% £ B W B SR B B AR, RAIE
S 2R A A R R TSR AR A 1 e A U I e s A
LR 34

1) fsesha . BmRiefr. R T4
U RN UE , G 4 A% A i B A R S % 38 o
ST A A S0 3B = s o A NP o € 6 o 1 S i
T A A LR S, 3 B B AR S5 H . AT
H. BRENE, RGeS R R — &Y
LIRS N

2) B, fRRiAERK . BT AEA AR &
TG A K SR I A0 45 A, 5 S S B i b A K
B A RO | AR i A () A, B S SR AT S
PR IALS , IR & FLSC BRI, IR RRIE 55K
S R R I T R A W IR BT IR 00 RE S 7
PR AT 8RB R R RS SR,
IF2 ) B B A B SR, ARt
T T BN [ A R T A R R 4 T 5 5 Y
PR, DLOR MBS tH e L4205 T P R A 2 .

3) HEsEdtAl | R, BT R AR A AR %



18% 4l ZERAE . BT RO AR A iR A R I I BR - 59 -

T halabialakas TR

k///////éi@g\\\\\\\‘

B EIR AR IR

T T e il A N
————<::ﬂ§ﬁﬁ*mﬁﬁm

G C2T Tt S S—
KT

> R <
v

| L__T_J
I R ) 3| ERRES <
pmsaezey -

| RIBLETAT |«

T
Fl1 B TR 2R A 3 A I HE
Fig.1 Equipment test framework based on digital-intelligence twins
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Fig.2 Full-cycle virtual test process of equipment based on digital-intelligence twins
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Fig.3 Development process of equipment virtual test based on digital-intelligence twins
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