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Research and Practice of Massive Data Interpretation System
Based on Model Driven

Wang Yi, Wu Xiaorui, Feng Huiying. Liu Ping
(Key Laboratory of Science and Technology on Space Physics, Beijing 100076, China)

Abstract: During the “13th Five— Year” period, the launch vehicle and weapon models entered the high density launch phase and
entered the critical period of development. During the high—density launch, compared with the previous launch mission, the launch
mission is heavy. and the test and launch cycle is obviously shortened. In the process of testing and launching, the interpretation of
TT &. C data is an important part, which is directly related to the function and performance evaluation of aircraflt systems, and the o-
verall performance evaluation. In the traditional mode, during the shooting range test and launching, a large number of test interpret-
ers need to carry out data interpretation and analysis, which costs a lot of manpower cost. In order to solve the above problems, this
paper proposes an automatic interpretation method based on model driven. At the same time, a data interpretation modeling language
ATPScript (AutolP Script) for specific domain is designed in this paper, which realizes the judgement of the attitude control. guid-
ance, power, electric population and the system or specialty of measurement, mathematical modeling and automatic interpretation.

And the interpretation analysis report is automatically generated. Practical application shows that the proposed method not only saves

human resources, but also greatly improves the efficiency and accuracy of interpretation.

Keywords: model driven; AIPScript; data interpretation

0 5|5

BUE T A0 53 36 SR R A R R, SR B
B, NTRCE M B H5 SR 0 TR R
K L 150 5 U XU 48

THEBRZEESH ST, HFRFHAEHSHE, A
ERN (i N A F b AR S o8 ALk €
FIRAR WS, Fory eI N T, HiE£E
SR AT A . 0 0 A W e 3 BB
FEHR, BB SN - AR, R

Wi HHI:2018-05-22; {&[E HHF: 2018 -06-20,
EEREA T 984 ). B 0T A, T, w5 % TR,
FENFRM RGBT BRI B AR G m .

DU IR S0 I8 64T T L. AAATREE R R LS
BRI B RAT AR I RO R AR EE T vk R A
), O R 7 i I R Ak BT A L B B sl R Sk
WEFE AR 2TF 7 RS A Sk A SR i T
AR TR K 3y 15 ) e 0 5 2R 40 0 4% 28 1 0 Al 1 A
FITEE M. BT 45 S BB 9 A if . W T
FIBE AR S A AF D BE . BOPESCHE A S S N T
P, A BRI .l T B A R R S B A
SR A ST A S A, AR R AR,
/> o3l A T ) S iR A

1 BEIEXET

L1 #RIAFFIZIT

TERBGEF P RN R4 Fx (RLIE A . BR%0



% 12 39

OB, G ST HRITRG) YRR P R T 5 SR - 191 -

AT BT REIF LR bR U . 2 ATPScript ABEHE 3 1. f
PR — A AR5

B BRIV R BRI TR 3 R AL, L
S5 AU T SR RI% . ATPScript 1, A 2 %
B iR

D X, AIPScript I5F THLE T 32 A8,
Diff, CM, CP, Statistics &, BB EWHAEM S X,
ANREFHEA 4 .

2) FHHE XRS5 1 B A 4% T
sin. cos %, AIPSeript 7 VFE 15 M2 M. {H B 2 e
1% 24, 7850 7 A L S DUR B4R 1 P K A
LIS TN
1.2 FEEEET

PR BT AW, Al Dy 2 A A o s T 4e 4
HH

Hop A i 8 P I G R R S 8. G ed . &k
By ARFEAK. AP AK. EnRELRRES 7T
Gho AR AR SR T 4 R AL A R
AEER AT XS, AL PR FE AT LA g, a R B R,
AR B FUIE A S I B S SR B 1 B
LI 77 HL R
Usf { Tctt1,Tct2 } { Isf1 * 100 + Usf2 } 0.1 0.1

1

! 1 1 Tt 1
f¥ g 4 H E
A oK # R
2 o 2 ®OR
i [F] I&] E: = E

§ 4 HIBE AR TR AR R IR A L IS S . Y
I IE B B O 5 0 5 WA, RURFEHIIE A
S 1 25 (8 55 AR I B 6 15 2% 7 T 1 12
P2, FP IS S WA T LU . SRR A
I LR T 95 A 01 (5 X0 7 L
T1DY$1-Tqft1 (7.4) 0.02 0.02

1 1 1 1 7
5 # HE #
H 1 xt I
i} i Booowr R
2 £ mo oz E

1.3 RixXigit

1& ATPScript HEE 5 o, Fk BTt 1 s a) iy
AHIC, BB, AKX, HEAX, REFHMAE
S7.gs W

D $54hERt I FBE it 82 aiEr E R B
TSR 4 80 HE B RS A I iy i ) (B, — ek X
“ZRNT RS REKRFE”. K. ZBEASHIELH
5, HRFSRRIESWHARINME, “27 RRHF, “17

FRK REWTF N IERE. £RiELIENF S, MK
LWL AR, W RITR,
F£ 1 AR AR 25k A2 )

ZHRE 1) /s 1 #ikak
1.0 It Taf#1

Tof 5.5 x Tqf! 2
10.0 JF Taqf#3

12.0 x Tqf! 4

2) hRFAEI: Z2aREXH P ALREL
M SR A SR 22, H— ey “diff G Ak
A AMEE R, AME AR, RS EO Y, LA
e R R — AU B Y FT A H AT — RN,
MR A b BT 25 (L E AT A s AN AR U T X 4 A
[ RME T, dE “less”, “equal”, “min” 3 Fh 5k,
1.4 HFEHSEiZT

#& ATPScript #AEF T, FIUHR RS FIREEME
k. 414 L ATPScript HAE & P 1 AR TE L . Hp AR
PEH BT TR E R LT AR . S SRR,
ZSHEEH AR, 2 BRI, T84 R PE BT,
ZB BT B W B B, ek R S T R4
Wit AR AR . G E A R . W0 A
P T A — o R T, 3k 12 28R,

D B LT R B0 A — A,
—WHTHRE. BESYHEEMNH S, FTHMARESEH T
IRESH Wodbglq MELISME A 293, L TFRR451R 20 i K]
PR,

P("WO04bglg") : { —600,—200} {293} 20 20;

2) ZESHANE. SESHBELWAE RS -3
B, ZRTFRIEFE —PHE LW ARE ST, T 64
H TR R E S HCF EREWE —FHE W HER R, S
¥ 01TO1ISAIFKI _ Bl g3 J9 2% 01R01ISA1]D _ B,

P("01TOIISAIFK1_B1"):

{"Tqf3" 41,"ZCT—1_B1" A 1}

{PC"01RO1ISA1JD_B1")}0.1 0. 1

3) ZBPEEH . BB E I, £ HGEHH
Pl 2 A S B AT B B B &5 RAE 8 1 S 80 B
.

P("21R01S_Ny_B1").

{"Tqf3" 4+1,"ZCT—1_B1" A 1}

{(P("21ROIS_Nyl _B1") + P("21R01S_Ny2_B1") + P("
21R01S_Nz3_B1"))/3}0.1 0. 1;

O ZHTBHE . ZRTEAE, £t B A —
W

FrASHC ORI R R L, g5 smtm) 1) (b3 A 1) {HHEA K
1} EiRZE iR

| GEIGEE 2, 250t m 2} (AR 2) (H AR 2) EiR2%E



. 192 - TR AL I 5 s il

5 26 &

iR 2

| R AR E] n, 45 40 ) n) (b FAR n) (HHEAR n) ik
TR 5

FuF BN, A LA A B A 20 A A S T S g
HEAT IR, Ak B2 SCF8 43 o) A W, A WS I B L AT A
SHUA S FIEA KM 45 R R s i () 5 45 AT )l 4y
W, AR B E) 28 W BRCARE ) S BB — A s5ORE R Y B R] A
SRS UR BT A] &5 AR B (] 4 W, BT S B e e — A sk
VAR BRSSP

P("U40z") 1 —0.1}4{0}0.20.1 | {Tayz 1 +
0.1,} {1.96} 0.2 0.2;

5) FEA LA . f8 A B0 — BB “fRHIHE
A B VERT R B2 HEAEHE A S MR ] 3Rk 20 IR AT A R 58
X IERZE MR BERRAE”, o S 4 3 1 i | 3=
KA, AR, AR R4 4 S 1E B[R] 5 388 B A L
B WIRRFELS yetime 5§ katime BN, 43 51 378 BOGE T B
B 5 B e ), BROAHGE DA, 40 .

"DGL1" 1 {1} 0.02 0.02 kztime;

"DGL1"! 2 "DGL1" 1 {0.2} 0.02 0.02 kztime;

"DGL2" 1 "DGL1" 1 {0} 0.02 0.02 kztime;

"DGL2"! 2 "DGL1" 1 {0.2} 0.02 0.02 kztime;

"DGL3" 1 "DGL1" 1 {0} 0.02 0.02 kztimes;

"DGL3"! 2 "DGL1" 1 {0.2} 0.02 0.02 kztime;

6) ZoriES A . Eoa s AR, LA
SR ZEG, BITESERS A EMEETHE, THSH S
ZH 21R01G _ Ngx1 _ BI {2243 A6 3k . Diff i85 45 b
WS IEH, Dl P — DS HR T 22 0 S5
FASEFRZ B W SRR, 50 FoR M S M6
BRT 50 AN EAEZEME,. B =S R IR S 500 U R
PR T AR YIRS B0 T a5 SRR X 2 17 o 8 2 o B st P B [
0. 002674 bRl 220 TR IR .

P("21R01G_Ngx1_B1") .

()

{

(diff("21R01G_Ngxl_B1", 50, 1.6))/

(T("21R01G_Ngxl1_B1"[0]) — T("21R01G_Ngxl _B1"[ —
501

y

{0.002674)

0.10.1;

T EWUTHTRINE . FWor AT R 22 i R — R
B, R T WO A SR B A WO BOR R — A it
BZmmEEREER 1, DILINE S A ZWEo, KR
FIS B — W B AW, H U frameCount, 52 B[R] &2
H— AT, BRIA Al Bz, Diff (" frameCount ",
1, 65536) 7 fF—A> B4 £ #RAHT — D Bodl m B A

{,Tayz

WM /NTF 0 WA 65536 J5 FEEAFITE, BISME I N
1, FRAEW, MREERT 1, WERRAE ZWUEL KL,

P("frameCount” ) ;

{+}

{ (diff("frameCount", 1, 65536))}

{1} 0.10.1;

8) RHE S ISHUF M . 5 T R B T T X 1
ZHL G B IR BEAT FE R R AR IR . T RIS S
$ 21R01G _ Delta] _ Bl B9 2CHE s 4, 72 4 BB 88 4
BT 3 (L ED MBS, SBIERAAE 3 AL %]
JEXNTI B 21R01G _ Delta] _ B1 MRS {H .

TE AR T AR o, RS E A (" 21R01G
_T_BI") Shzs, NS B0 M i 1] Sk 56 B s 09 7 4K
i, WRBIBEAXAR N2, WL E A 845 R 1E
AR SR A AR . A B, AR AR — A G A E
MBS 4" 04TO1 Tkl _ B1" A 1 fymf(E T,
RIGAESH 21R01G _ T _ BL & RAESF T T B X N7 Y 32
IfE] Tye. 7EZ% 21R01G _ Delta] _ Bl 45 R tp A3k Tyc i}
ZIXERLAE . IR A EER .

P("21R01G_Delta]_B1")

0,T_scope}

{
{
{"04T01Tk1_B1" 4 1,10. 8118}
{"14T01Tk2_B1" 4 1,313.1792}
{"14T01Tk3_B1" 4 1,—1.2292}
}
{

"21R01G_T_B1"}

1000 10003

9 AR SRR . ARSI R A R T R S
B R A A BT ZIBEAT H 5. I 4E B4k 21R01G _
Cutoff _ Bl W22 fb S 4, fEA BRIy, ST 64
(H . BFED B8R, 40 5 3R 78 240 21R01G _ Cutoff _ Bl
A5 A kg A (B 0 4 (8] ) B

AR T g o, RPN (B 21R01G
_T_BLI") Shzs, WIS EOR 32 I fa] o B (e, R
WEHARA N Z, WL A 2 2T 35825 AR 28 b 5 1)
IR H .

P("21R01G_Cutoff_B1" )

{0,800}

{

CP({0,0} {1,172.3073} {3,173.3073}

{11,183.43} {43,581.13} {2347,601.13})

}

{"21R0O1G_T_B1"}

0.6 0.6

10) G EFE: Gt EAR R T . H—DRER
T RAE M BB, 28 /MR ZEE N R /MAEM T R,



512 )

OB, G ST HRITRG) YRR P R T 5 SR - 193 -

Abcd{,} {Statistics()} 3 1;

Igfl {,} {StatisticsO)} 1.5 1.1;

Igps {,} {Statistics()} 0.6 0.5;

Tjzzd {.} {Statistics()} 0.5 0. 3;

1) U U ) S A - g e 0 06 T T o) A 2 e A B i
i, (H2EWH L FRERMWEESE, min_ max KR
e, (P (" U19s1™) ) AAEIAR, — B IEE. S5
25 5 11 8] 5 BB P9 55 /MIE AN 35 K f B min _ max (—0. 1,
0.1 .

P("U19s1"):{,} {P("U19s1")} min_max(—0.1, 0.1);

12) —BEAE . — B A SO ATE A CM 4T
i, CM hSEABORR, HATHEN, TE S 81E
NWBHZSH, RESSEINEE - SHHT IR, FI
EREARTFREBEZNAN, TS S 3 FHHEESEN
—EME AR A AR A B R P 4 B A
AR PRI, RS 2 SE L E .

"21R01G_Vz" {,} {mp( P( "21R01G_Vz_B1" ), P( "21R01G_
Vz_B2" ), P( "21R01G_Vz_B3" ) ) } 0.1 0.1,

2 AZpigit

e R B 2l 0 B A G BT L A I e AR i PR 2y
iR F B/S F1 C/S 244 1 25 & 5 BRI FI B Th R e i
R B/S BM BT 52 BURCHE 2 B o KO A7 6 -5 A 2R A KO
KRBT, RGBRBERNE 1R,

S
ey
S

sm
e
e sty

H
it

K1 RERmil

Bl B 3l 52 2R G i R AR I AR 2 A 2 SRR
T BRI 55 AR B s A R Ay rp g U A
SNV T AT XA BB R ) 15 A 55 e e ) 4%
MAN R4 T B e 300K i Kot s S ek Bl AT R A
TR K Sl A G | S A B G| A A ) i S B
LR B R R 55 26 B (S8R B, 4R F B, S
FIBE, MMM E A SO R E S E . B A

B2 MR 54 b0 60 TR R ) AR DRSO 2 IR 55 4 b i R A 3
W o DG AR ERALR BORE 8 B HE BESR WG L Oy IR R AR
AR DX 2R A = T, 3l A R AR DX 2R A R R R R
WISCEHE AT R, A M S R, e R,
5 | AR S B R ) 0 Bl 2SR R, A ALK ] e A R
KPR, MRS B e R, UL
B . 25 R AR ) N e BRI A R B kAT
R,

BE B R G EA TAER AR ME B E 2 frR.

4

W
Btk

B
B

BRHERS S

B2 BoprE AR R A s B

Bods B 3R AR GO A 26 g A R B 1 A B
FE . EEBEAF LR ES, KA EH,. A
S ONTHFIBE. BN B, K a R, Rl B
VIR AR BB AR IIRE . WA 3 P

| Wl B IR |

I N N N
i # Vi
Wl w8 [A]|#]|m||m||n
Iy ¥ | |3 T W |4 || % || &
%k i H H 4 £ w B "
gl |m||m||n||lal|s
m # #l
B3 Bl B s A RS RE
3 OXEREA

3.1 ERAEEEAR

FETHRAIR S B 352 &R Ge i A ATPSeript 1 5 3K 3))
FIWTAETL B AT . a0 K 052 485 Y %) 1R 16 T8 20 5% A 1 A
BEZERERBEARZ —. BB B A HEE S —1
BREL £ (s ) KB 0 40 0 0 A e o O R o — A R
HEIA, TR g (o), b () BETE BN WA A,
W R ) e A RIS f (g (s b () MfE. W]
PR AR A5 T ELR 1 R AL 0 4 0 35 8 5K o0 B R AE i A6 T 1L
LA BE AL T 2 . F 4 0 AT A0 A BB AR B b R 3 o
AFRE 1 253 2 R0 0 4 300 0 90 s e TR AR b O A R A



- 194 - TR LI 5 8 %26 &
£ i A .k 5 JS 98 4 2 D 2 B 2050 D) R S AR B L, 9D 1l D R v X AR R B

HEAS PV AT A B T BB B 1O Rk
ATCHRE. AR, AT A g B, s A b iR
AR R X LR B, A B A T an e 4 BR

it Has Jsa Wets Sers Xew ez Gos
beT ox [Tafimin 0 Rt
veR Property Value
8) rTenR v =
L
B, ssenmg Name  LTRRAIR
B— =
B sRnR L]
0 wone BHER Faral ———
0O wawne f— iR -10.10
o, e ETRAE
« zeang
Reho01s ——
7 mang
——— TR 0N L
) wranm A =
. v
7 sawiE a2 R 1010
at5  LFRZ:I020
7, e A A Paamt
Et adh B : 01565
atl  LTRAE
o oA o,
it
@ "o Bparaml”)(-10,10} (0.1565) 10 20
BHRES
¢
[
¢

B4 ER A EEOR BB

U 0 () 45 0 0 2 S 0 40 B 48R U A R B ATP-
Script AR B 5 7.

P('U19x1') {,} {mic()} 0.001 0.1 ;P('U19gl') {,} {mic()} 0.1 0.1
;P('U19s1') {,} {mic()} 0.1 0.001 ;

i Bt

ire1, 3 27

5 AIPScript 4 7x 2 &

3.2 H/BESHMEUE

X F AR T B S e B AR B e AR B
SR, T B SE B B B e A D DL K S I
Mo FEXTZ IS S Bk A7 0 W7 R0 B i, T X 2 S B
TS B LG, T EB AR, HhEFE
ff 7 B 4 0 OC B a5 DL T il 4R A 45 OC B e P B BB M
SR TR G S 5 B I R (1 T S PG 0L OF AT A
e H iz A T
3.3 HETAE

TEZE B iy s o b B G B, BEh AR G
X4 CE Y 2 I R . BT ST WAL, A SCRATH

PN

TiAh s TR S A 2 R R R SR B K
T, TEXP X ISR 9E AT J5 22 1 ) 52 5 43 B B A 20 G 45 R AT
REsEA R H, R LA e/ R T R SR R e, b
T RN A JE] 3 e Bt T i T R 0 BT A R
4 MAXMR

HEFRARA Y BN AR RECRINHFEZ AR
M. BRERRT, WIS A D AR 40 B 5 7 R 0 38 36 240 0E 47 )
PEECE I ARG ] W h AR B A g 4 O 2, AR
AR AN 7] % ol 0 52 55 SR AR A IR A, FIE B T 2
WEEME. Wb, A3 R 5 x4
B IEAT A, 0 SR e B 2h R R, TR A R 4L
N T 0 5 SO 2E AT R A A ) 352, ol fo T 3K I 4
PR A A, R RIE, B RS A A iR
Mo I A Bt P 4 AR A X 0 T 2 4R
WA, BZEREHEAIHZRENHHRRTE TR
NG O N 2 B 4 Bt R, 3R T T IR IS ROR R
Sk B SR HE T PR
5 4iE

FESE TR IR S A Sh A RGN, P i i A T L
AR R D R P v S T e A R
X S B A e R U el A A S AT S BT I 3 S A
AT AN, RGO A S R K R,
TR Sl (39 R A Al 1 R B I D RO B S R A O
NS WNGY RN (S i R &

2% U -

(1] % 8. SROKE. — Rl T Dy s 3 0 5080 % 6 0 T A2 i e
g [J]. R4 LA, 2010.

(2] wmd B, Jomif, 2OPe%t. a8 MAMIHLOF B 50 [ sl 1 i &
gyt L1133 pL W 5 4% 8, 2010, 18 (6): 1277
-1279.

(3] 3k 4%, SPWAAG. DIRA. TR G ) #3005 5 50
Ul HENLEARSERE. 2014

(4 %= M. 3k B WK, % AshHIEREEBR MK E
ey i AOCID. MR #R B TR, 2011

(50 8 &, scifak, #h o, % BT TREBUEHE N —FoOrk
CAT 5575 Jm 4 B 5 B 12 W B R i 2x i ek [CL
Jest: EFREAL A W RS E S B AR D&, 2007, 225
- 229,

(6] Wimuge, = M. £ BK. TIPS MR 28 6 R 4
MR U] SRR EAR 58, 2012, 28 (5). 34
-37.

(7] RMRAE, PR, BRTAR. /N T B 0l A 7 2% B R) 77 41 1 352
Jk [J]. M/RE LR RY¥ M, 2012, 33 (3): 383 -388.





