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Experimental study and impact analysis of work parameter errors
on the correction mechanism of trajectory correction projectile
equipped with pulse vector engines
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of Guangzhou Military Agency Bureau, Guangzhou 510320, China; 3. Ministerial key Laboratory of ZNDY, Nanjing
University of Science and Technology, Nanjing 210094, China)

Abstract: Through static and dynamic tests, the engine's pulse vector engine, thrust, and operating time were
systematically measured while the effects of assembly errors, particularly radial eccentricity were also examinded. Static test
results indicate that radial eccentricity causes the thrust direction to deviate from the ideal ballistics, significantly reducing
the accuracy of the work parameters. Dynamic tests confirm the continuous ignition characteristics under rotating projectile
conditions, illustrating the substantial influence of pulse force on rotational speed. Ballistic simulation analysis further
reveals that both radial eccentricity and thrust errors markedly diminish correction accuracy, adversely affecting the
distribution characteristics of ballistic impact points. By integrating experimental and simulation findings, the sensitivity of
various work parameter errors to final impact point precision, providing essential data to optimize the design of pulse
correction mechanisms were investigated and a foundation for enhancing smart munitions control capabilities and advancing
research in related fields were established.

Keywords: two-dimensional trajectory correction projectile; pulse vector engines; work parameters errors; guidance

and control

R E:  2024-09-04
EEWH: ERXARREESEEES (12102200 ;
B—EH: MMM (1995—) , %, WikiE A, T, 81, E-mail: Wenny_95@outlook.com;
« BEMEE: DLE (1982—) , B, HEKA, @H LM, E-mail: 37097721@qq.com
1



B & B2 BOR I E D DL B 4 B 5
AT, B R R M SRR A RE R AR T B
ARALIM o 1 D 1 G JE 5 AR 17 1 50 A%
PR, SIEZIEH RS S S S
RIS AT R A0 A Am JF I Bt s 2 4 S A0 %5
C Y E A AT AR R PPl Al L IR A
[ B A WU AE 78 20 AR PEA7 (B [RIR, if B
PRI AIC, REWS AR PRAEST Dok E A AT 4R T
KUEFEIRRRA . HAT, A AME 4842 5T
LK, CAfEMREABE RN, P X
IR0 AR 0 i IE AL R AR A2 IE4H
PEOE SR LA — 2 IBF AU RUR . A EE T3
T RAME LR 2 ) B2 2% S iRA B ik 2
A& TEALAG O LE A 0 7 IR ] 6 Jse 7 38 B8
I B 58 K T AR R e A 5 T A s g # A
LR T SR PE RS 20l SR, Tl
ARG RHME IENL i 2 AR, HZ
BB 2 TREA A, BE 3 24 1) 42 ) e 0 Ak
R [ e B e R U,

W SRR E SRS LB
SEFIL, SR 2% T k& IE A2 IEHLAG A< B
K TAEZHOR 2O TR, Dhdxiin. &M
HhPPAL AT 12 S TE ) ¥ BRI, L BT

S S WE, RSB IEUE R,

TAERFLE I 8] A2 1 O BE 56 TAE S 5017 %
ST . JFARHE RIS R A iE i B, X
AFAEAE 0] i O BRI 400 I Jhkc i 7 0F 38 hU % o e
AT T At . BE—5 i, TR0k
BIAFE TAESHORE, ARS8 TE S5m
FLAM T 1K B R 22 0] o A T UK B PR RO o
WG, SGaBIENM TAESHEZ .. HHE
SER . RBNRRYE RIIR R SR AR 2, AT T
ZEER 2RI Monte Carlo 74 55 BUA 4 BL925

1 TESKRED XK

A A AN BN 25 e K H R AE A ]3RS
NARBUK R R B R B S B AR RS, JFAR

P 56 25 SR BT B LU 2 B0k 22 1 B0 324

RIGHL A=, s albnic o#L . #2 Fi#3 R0

PP, SRR SIMAG 15 MkeF R ERZHL.

I R 5, (M SRREAT 3 IR
Aule, 8 I HE - 18] i 2 23 B ik R B R B
PLETARS . 85, (EHI#2 R3 SR iRat 1T iy
MW, RN 2 58 5 m KA
A KT I TR AR A A A R R E . G S
A, Wk R B R BN AR S8 5 i %
HHAT IS &JE, KERSHERSEER

IREE RAT LG, 43 H kot o5 B R s AL ) S bR TAE
SRR ZE
1.1 SR AER

WE 1 FoR, FRRSEE TS Bkt R R R
SIHLEIHE S MEIENURG » RIS hric #l i
17 6", 11 kph R EIPLEEAT 3 IR R ERES
HESTI . MBS AR A, B AR R LI D
J1IEG y By PR, 8T O R
AL B ORIEIIRAS, B OR Sl TAERT B AL
ANRAERES, I R R SHLAE TARIRES
TSR, A, FESERR 3 R E
SWSMARE, FIFH#D SRR & R ST 3
DS g RSNy, LAIE— D0 i B A5 158 1) A2
K IETRR o

B 1T kb R R SR E IERLAY
Fig 1. Correction mechanism based on pulse vector engine
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Fig 2. X-direction and Y-direction component forces and

resultant forces of 1#
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Tab 2. Calculation results of radial eccentricity for the Pulse Vector Engine

ikt A S

Foey /N
ek '

Fgey I N

Fagy /N

Fm(yz) /N Fm I'N dimp / mm




1% 951.81 -856.17 3149.65 1133.84 4249.88 5.63
6" 1100.34 -710.36 3093.67 1069.72 4190.91 5.85
11% 1102.52 -739.24 3150.48 1028.03 4299.51 7.51

it 22 WIMEERE S MTRITHE, B3] T K
MTAERZES . K, Btk EhHL TAEM&E
WRERMEZMEN 0.55 Nos, TAEI AR 2 br it
ZEHN 0.13 ms, fEIRZEMEZEENY 0.887
O BE R ZE AR AE ZE (BN 0.84 mm. SR,
BT ) TR AR 5 S B Ak S5 M A7 AE —
L, REARFERAMT 2 W R E
AR, D ICIER A X SO 2 15 5 S PR de
Pic 38 AL 56 4 — 3K
3 ESHIEERS S
3.1 SR

ik v R it R BN ) B 4 W 3 g AT 7 43R

% Chridov#2 fw3 gpfk) , 3t 30 Kfkef k3l
LS IES TAE. B 7 JBR T#2 A3 sp kot &
BRAPESER GG M, MLl
B, KRR E R S AR A ] R [ 35
5], ULHATCER mi ok R IR TAE. B 8~
10 7R T #2 #fkrb 1%, 8 15V RENNIAE x )7
WAy JT R S KA gk, T 11~E 13
MR T#3 Batkeh 340 8¥F0 13* R SHLAI XS B
Mgk, 4iR IR, AFEBK RSN TAE M E
AN, S8 x HlaM y K IEEREER,

(a) #2 HiAAE S 2%

(a) Resultant force curve of projectile #2

(b) #3 FARE T i 2k
(b) Resultant force curve of projectile #3
P 7 ok ok R S LB A R B 1 ith 2k

Fig 7. Thrust curve of pulse vector engine during dynamic test



1000 F .
MWM’%
500 7}“ %
/.
0
=
R =500
e
<
1000
1500 — fEIRER
L — fhikage
( A - - B
2000 - - WAEES2
11800 11804 11808 11812 11816 11820
I 18] /ms
(a) x TT 53 71
(a) X-direction component force
— RS
WOF L - WakEE
0
<
X -1000
<o
o
<
-2000
-3000
’4000 1 1 1
11800 11805 11810 11815 11820
i8] /ms
(b)x T A& T
(b) Resultant force in X-direction
2000
1500
1000
=
~
R
= 500
—
0
-500 |-
1 1 1
11800 11805 11810 11815 11820
i ] /ms
() y 715 /1

(¢) Y-direction component force

3000

2500

2000

1500

1000

Yia & /N

500

-500

-1 1 1 1

11800 11805 11810 11815 11820
fif 18] /ms
(d)yy T RE 7

(d) Resultant force in Y-direction

(e) BB
(e) Total resultant force
P 8 #2 BiAA 1¥RENBLIT 71 KA 77 il 2k

Fig 8. Component forces and resultant force curves of

Engine 1# for Projectile #2

4000

3000

2000

X[f) #3/N

1000

-1000

~9000 1 1 1 1
13392 13396 13400 13404

i 18] /ms
(@) x J7 4y 13

(a) X-direction component force

13408



6000
5000
4000
— 3000
~
N
4a 2000
o
™ 1000
0
~1000
72000 1 1 1 1 1
13388 13392 13396 13400 13404 13408
i 5] /ms
b)x FHET
(b) Resultant force in X-direction
1000
=
~
-R |
g J
= N\
-
~1000 \ DAY
U i ARy
1500 [ |—— fL/REEL M Afh R
R AU
‘ - - UEETL
000 F - - AR
1 1 1 1
13390 13395 13400 13405
I} 8] /ms
() y 717 /1
(¢) Y-direction component force
— ERAET
500 | M
- - WAES
A
i
< 500 [
R
<o
= -1000
1500 -
2000 -

N

Xi# 71/

13390 13395 13400 13405
1) /ms
)y HHET]

(d) Resultant force in Y-direction

() BT
(e) Total resultant force
Bl 9 #2 Bk 8" KRB J1 S T2
Fig 9. Component forces and resultant force curves of

Engine 8 for Projectile #2

1000

0

—~1000

—2000

M EI

3000

—4000

—5000

1 1 1 1
14975 14980 14985 14990 14995

] /ms

(a)x J 45377

(a) X-direction component force

2000
1000

0

- -1000
2000
~3000

-4000

-5000

-6000 L L L L
14975 14980 14985 14990 14995

i &) /ms

(b)x T H T

(b) Resultant force in X-direction



2000

1000

-1000

YA 43/N

-2000

— Rk
— L2

3000 [ [= = UAEESL
- - WEES2
74000 1 1 1 1
14975 14980 14985 14990 14995
i 1] /ms
(©) y W41

1000

500

Yial& 71/N
§

(¢) Y-direction component force

-2000 |
1 1 1 1
14975 14980 14985 14990 14995
[} 18] /ms
(dyy &7

(d) Resultant force in Y-direction

(e) BA

=)

(e) Total resultant force

B 10 #2 4R 15*RBILI J1 A T2k

Fig 10.

Component forces and resultant force curves of

Engine 15% for Projectile #2

10

XJi) 43/N

XIa & 1/N

4000

3000

2000

1000

— fREE
— fREEE2
- - A ETL
- - YEES2

~1000
9752 9756 9760 9764 9768 9772
i8] /ms
(@) x 77 /1
(a) X-direction component force
6000 - |—— fHEIE T
- - PEES
5000
4000
3000
2000
1000
0 —
~1000
9752 9756 9760 9764 9768 9772
B[] /ms
(b)x T A& T
(b) Resultant force in X-direction
1500
1000 | ( ‘“ ‘\‘”\
(- \m [
A LMy M)
w0
V

YIi) 73/N

ok
-500 [
— Rk W
-1000 —— fEE#E2
- - BAEEL !
- - WAES2
71500 1 1 1 1
9752 9756 9760 9764 9768
fF ] /ms
() y M5 7

(c) Y-direction component force

9772



Yia4 /N

800

600 -

400

I \

-400 [

-600 [

-800 [ 1

-1000 -

71200 1 1 1 1
9752 9756 9760 9764 9768

fiF ] /ms

9772

(dyy TRE7

(d) Resultant force in Y-direction

(e) BA&
(e) Total resultant force

B 11 #3 54K 3*R BN I B TR

Fig 11. Component forces and resultant force curves of

XA 73/N

Engine 3 for Projectile #3

3000 — fRIEEs1
iy - hAE
2500 | | - = UAEES
- - WAiES2

1000 |
1 1 1 1 1 1 1
10890 10893 10896 10899 10902 10905 10908 10911
I [E] /ms
(@) x Ji 4> 71

(a) X-direction component force

11

XJel 4 73/N

Y f3/N

MEEVIN

6000

5000

4000

w
=3
S
S

2000

1000

-1000

10890 10893 10896 10899 10902

I [H] /ms

(b)x T A

(b) Resultant force in X-direction

10905 10908 10911

1000 |

~1000 H—— &A1 ! J
— fEkAR2 \
- - MERESL
-1500 H— = WAEES2
10890 10893 10896 10899 10902 10905 10908 10911
i) /ms
() y W57
(c) Y-direction component force
1000 —
— LERIME S
- - PEES
500 | ',
I
. | l I‘ 1} i '
Il
| WH
! {
-500 - ' f l |
L "
-1000 | ‘
71500 1 1 1 1 1 1 1
10890 10893 10896 10899 10902 10905 10908 10911
5] /ms
(d)y HmAEH

(d) Resultant force in Y-direction



(e) B& N
(e) Total resultant force
P 12 #3 AR 89K s Bl 1 Ko o 2k
Fig 12. Component forces and resultant force curves of

Engine 8 for Projectile #3

2000

1000

-1000

X[ 73/N

-2000

— [
— fERRAR2

- - WEESL
- = WAES2

-3000 [

000 1 1 1 1 1 1 1
11568 11572 11576 11580 11584 11588 11592 11596

fiJ 8] /ms
(@) x Ji 4> 71

(a) X-direction component force

—4i

3000

—— ARG
2000 | |= = WEES

1000

0
=
z
R -1000
4

=
5= —2000

=

—3000

4000

-5000 [

1 1 1 1 1 1 1
11568 11572 11576 11580 11584 11588 11592 11596

fFE] /ms

(b) x &

(b) Resultant force in X-direction

L — fREI%
2500 — R
- - HAES]
2000 - - HAEES2
1500
<
R 1000
=
—
500
0
500
1 1 1 1 1 1 1

11568 11572 11576 11580 11584 11588 11592 11596

iFR] /ms
() y T /1
(c) Y-direction component force
3000
— EREES
2500 F |— — WAEES

2000

1500

1000

Yia & 1/N

500

0
=500
_1000 1 1 1 1 1 1 1
11568 11572 11576 11580 11584 11588 11592 11596
I 7] /ms
(d)yy FTRE 7

(d) Resultant force in Y-direction

(e) BE
(e) Total resultant force
Bl 13 #3 3k 139K BN 71 M T 2R
Fig 13. Component forces and resultant force curves of

engine 137 for Projectile #3



32 ST ESERESH
NRE— 2 VA 73 Bt ikt % B R s LI B 3
HES TARRAE, MRAE IS5 R LU TAE S5
BEAT RE BT -

3.2.1 Bkt R ERBIHLIEE 5 71

M7 aTRE H, AFEFS RS T
PRI BV AEL I AFAE — S8 sl AL (U fE

JTEAREE WE 3 MK 4. B KIEHE N
5933.10 N, f/ME I8 3725.79 No #2 #ifAk
(R FI 518 9 5171.28 N, Tii#3 SRR R EME
N 5120.97 No AHET #2150 AT (1) 48
(4290.39 N) , WA hA LR kA& 5)
ML AR 35 Firsé .

& 3 w2 Wik R B A S TR EN S TR
Tab 3. Statistics of Peak Thrust for Pulse Vector Engine #2 Projectile

BA: N
95 1 2 3 4 5 6 7 g
I Af 7 434457 4899.13 5613.22 4512.78 5254.17 4950.48 5453.27 5538.53
P 9* 10# 11# 12% 13# 14# 15# ¥
{7 5535.49 5376.86 4885.69 5066.63 5534.38 5227.24 5376.73 5171.28
= 4w kR REL N TIEEE NS R
Tab 4. Statistics of Peak Thrust for Pulse Vector Engine #3 Projectile
BN
gﬁ Eji l# 2# 3# 4# 5# 6# 7# 8#
W&AE 73N 4328.40 3725.79 5516.45 5037.60 5367.77 5092.90 4475.21 5099.78
Y= 9# 10% 11# 124 13# 14 15¢# ¥IMH
WAE 3N 4744.24 5822.19 5339.64 4675.76 5475.29 5933.10 5380.47 5120.97
3.2.2 Bk R E R BN R
25 FNF 6 43T N#2 FARFI#3 FAA T Bk A7 7R, B ki R | R sh L AR 1k

MRBERMPMEG SR WNRBPITDEH,
BT RS h R E 32.33 Nos, BR
TPHE R 1PRSHLI, HRIkA
P RIAPE . afriad, Tl
T A 5T G KO EE, Ak R R R
ENHL AR, HAE e & R A2,

Ja, 5T G REUE AT R ERE, S RIRB
H T ok o % B R Sl AL e K ] ] B e, AT —
KRB TAE P IR B = 5 Ja — RO BhAL
W&, SEOH— Rk R BRSNS
FEIREN BN, A IR ) R T RTHE

"5 #2 BIEBORT R B L TR ERITR
Tab 5. Impulse Statistics of Pulse Vector Engine for Projectile #2

BA{I: N-s
95 iy 2 3 4 5" 6" 7 8"
e 32.74 39.68 38.26 41.27 35.80 38.66 38.27 38.73
5 9# 10* 11# 12% 13% 14% 15% HE
Mg 41.44 35.63 37.87 38.37 36.98 46.84 34.68 38.35

7 6 #3 MRPOR R E AR ELLIT R
Tab 6. Impulse Statistics of Pulse Vector Engine for Projectile #3

HB{I: Ns

ﬁﬁ% 1# 2# 3# 4# 5# 6# 7# 8#
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i 31.61 36.59 38.92 41.18 37.09 41.02 43.26 37.99
BTk 9* 10* 11% 12% 13* 14# 15% WIE
i 39.05 39.79 44.68 39.86 38.89 43.85 36.45 39.35

3.2.3 ik R BB AR I )

R T IR 8 o T ARRH IR K A L

R TARR Ao 5 = i A a8 il A5 1 AR I

A1 EIME (20.67 ms) MHLEL, A RK S REMN

AR XFH BT IR S T AR A 2 2 Ay
R — Sk

= 7 #2 SR BOR R B R I TAERTE it AR
Tab 7. Operating Time Statistics of Pulse Vector Engine for Projectile #2

B{I: ms
gﬁ% 1# 2# 3# 5# 6# 7# 8#
AR 23.22 19.34 22.00 19.80 20.08 21.89 19.31 19.68
5 9# 10# 11# 12# 13# 14# 15# ¥IE
T AERT[A] 22.52 19.55 18.69 18.68 21.71 18.93 20.03 20.36
= 8 #3 WiRpR R EL S TIERE Gt 3k
Tab 8. Operating Time Statistics of Pulse Vector Engine for Projectile #3
iﬁi ms
W5 1 2 3 4# 5 6 7 g
T AERE] 23.18 23.11 21.32 22.45 20.71 20.35 21.58 21.90
Eikes 9* 10# 11# 12# 13# 14# 15# ¥
BRI 22.40 19.99 23.59 20.87 19.60 20.09 21.74 21.53
3.2.4 R FRAR L H IRIRIGF T SME N 5.33 1/s, HIm T ENRH

iSRG, shaalne s LUK i e
BTG 5 KB Z () kv R B AL B . SR, 7E
SERR RATRERR R, AT DL o R R S A S D A
JER A I 5t P S N A Sl Sk i o B — kb R B LI
MU (VA - S S I T T U IARS K RN ST
frsemm, AT BRI R K R S AL A ) AR
B[R] A) B (RGBTt (8] R [RIB A B2, AT
iff 72 B R R ikt R BN AL AR 77 22 [B] P 2 SR AE
BRI W3 9 23R 10,

#2 SRR IRISFE IR IME N 5.31 /s, #3 3

PLEEHE 5 t/s, LUK LG T3 20 A i K
5.06 r/so MRARHH R HT, DA IRZE T HUIK
R B — E AR A OB, AT 51 RS i A
IR A R LB E R T AL M el . fESh Al
o, XA O R 2 3 B0 A R B TR B T
M ASE fik oft 3/ YIS 58 FL 0 T A A AR A o i
LW TR O R TR T . HREENR
W o 5 SEPR AL Z B 22 5, A SORIE I A
FRIE 7 P RAIE LIRSS 8 .

*® 9 w2 BiRpOR R B R B TR RS &
Tab 9. Rotational Speed Statistics of Pulse Vector Engine for Projectile #2

B rst
éﬁ % 1#~2# 2#.,3# 3#~ 4# 4#~ 5# 5#~ 6# 6#'*7# 7#'*8#
i 5.48 5.30 5.42 5.12 5.15 5.51 5.14
G g#~g* 9%~10* 10%~11% 11#~12% 12#~13% 13#~14% 14#~15%
i 5.37 5.22 5.28 5.38 5.34 5.38 5.22




10 #3 SR {RBKR R B & B TR R Gt R
Tab 10. Rotational Speed Statistics of Pulse Vector Engine for Projectile #3

B rst

ELkel 1#-2% 243 3~4* 44~5* 5*~6* 6"~7" 7%~8"
LT 5.39 5.34 5.51 5.23 5.06 5.55 5.21
Eikel 8#~9* 9*~10* 10%~11* 11%~12* 12%~13* 13#~14* 14*~15"
LT 5.45 5.22 5.05 5.46 5.46 5.46 5.27

4 (HESHTESEIE WRIEE 14 Pros, £ 15 DMk sfE

L BoR SR ET AR B R, LIBIERROIRNIEL IO, ok i

ST 005 O S T b R s e L 20 TP HU o S R DOVEE [ i G B AN
R D=0 RO SRT, ACTROREES WO, [IALE A Mot & B T A 46 5
BROY T TAE I LRI fAAL 3 FORMERR =, ik e ) 2 SRR I P B A 2T
I et AR I L S Gyl Dy SR, BRI
T bR AL I e 40 B 07 B IR — S W o S TR R A5 T — Uk R Bl

DTEAIIEZHIN T : m=20.348 kg, y, =0 WL B I AR 20 7 for A (OB (T4, AT 7
Yo =655 mfs, d=0.122m, % =Y, =2=0m, DL R K IR Y B 28 L B SR S

o=-10m/s, L, =10mm, J =0.0383 kg-m; \ = o - . .
3, = 044335 kg "y =12 B KATHG 48 PRI R TN, RN

s Ab AT R X AR RO BE Dip 7 HHAREENE . £ 11 BoR, BRI
+2 mm 4 mm BT R TPAAE R 14 s ot REEAE ERS SIS . A EE

e, Wkl FE 60 P 5 B e T 24 B L s R B AL
o — BB J TAERT ] o HH T T ] 1 f8E Wi S ) o
. T T i 5 50k ek 2 14 FH 73 A4 v 15 2 AL
il Pt f, TS IERE Sy, BRI, TERRLYE
N T, TR R TSRS, LA R
20 A% e i 4o B O A8 T 8 77 R0 AT R M R S
°r 42 W5 Sh

e e e s = A e kb SR B R SIS TERLA, 4

FE] 14 R [R5 AR B R f TIAE RS S M) SRR e e 1 2 H B T

Fig 14. Trajectory Characteristics Variation Induced by J& T I3RS . 2T e, Xk
Different Radial Eccentricities h Ziﬁjj HL i lll%{ﬁ 7‘] Bk E. TR ?% éi iN}

= 11 FRIEERLEMIE EHR )\ SERRAE 760 A LA S A i 45 5GBS 4

Table 11. Correction Effectiveness for Different Radial pri g e, %ﬁéﬂ’ TANE iﬁgﬁ%ﬁ:? i}

Eccentricities JIEE0 N 2 S R HE AR R i AL

A 17 L2 B /mm B 45 1F B /m BRI 1) VAR 735 Bk i 2 () Bl AR e B 22 S
4 260.21 275 AN R WoR,  Fk b e s T
AR EE R, X—IRATEIE TS E T
2 278.07 2.76 Jok i A AL R 3 82 i KO R, e Hb i — ikt
0 289,78 314 (R 53 A B RE R TS I — R Wk i i g 2R F

PEBINRNL, TS B T 5T (B 17K
2 272.80 3.71 FPLSL) o EAERERE, BTSSR T
FERAEF I AR, g5 B [
FAFAFAEAR T B[R, FEPPAl Bk o o B

4 262.23 3.02
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BBINRRLRHE N U S PR PERE A RE I o

2) Rkt A RE SR R (RS E M

i A 5 Bl 25 8 AR R K b AR I TR IR
B I — e . BT A & AL B A
¥ GE 33 %) WBHE IRV, Bkt REXRD)
PLE) AR [ 2 HOR W] ik — b Al . I
SRR ENE AT RER WY, T AE I IA) 52 3R 85 2% A
(FRS/ENAS) MRS, iR Z2oREE AT fE
5 RENHLA B #9 AR B 2 S [ A
ZRK . JEEHF RO AN R LA R I AR
BB HEAT ARG AL I Ge it o i, DA E iR
ZI G

3) SEFRAE T L A 5 AR R (1 iR Z HL

IR, i A P bk s B A
MG EARE R WZE, LR S) A o RSBy
Pl 5 LR i 2 7, 5 IRES
AL AR [ Lo B DA R . IX— SRR, 12
[71] i Lo LRI E A2 5 100 12 1E RS P R SR B R R 2
—o N ASCHIB TRESCER, A EAE SR

AR [ i Co B I AR HEZE D 0.1 mm [ IEZS 70 A

DA B e i FE A O BE LR 220 2RI, 5 29k
YR A, S B TR AR FR) i Lo 20 20 A A E 52 0 T
TZ. Ry &2 ERERPW, K tE 20
FOAL HE— ARV AN R R 22 20 A s B2 IR G
RIS

AT R G H RS 5 ) A R0 B

RN 7R T ik R B A SIHAEA R T
EWNRFEZE R, IR T RERIR ZE B
RS BRI ML W2 KRR, Zha& Tt
R B IR A I TR 2 E AR E 1k
Ik LA S AR 1] i o B PR DR 22 AR 3 A, ikt R
BRIV TR AL 1 EE B AR
PAFLAR S . W5 LL_E o Hr Al 453 Bk E 1EHL
WSHORZEMW TR 12 fios, "ONJE S TREN A
PR SRS P T S PR B S 4

* 12 R R B LN RS ENETIE RS+ 3=
Tab 12. Interference Factor Statistics of the Pulse Vector

Engine Correction Mechanism

RESHAR A b
Jikcptrf RN R ZE Alimp ks O55Ns
it AR TR 2 Ationp 1.39ms

16

@rﬂfﬁbﬁﬁﬁ%% ADimp 0.1 mm

43 AEIESHIREIEFIEES AT
ANTR] A 2 B 22 08 Jhk v A IE 580 10 42 o g
JEREMA S A . R 73 13 T IR RS,
AT R M kb R B R B A S8R 20
VR S HBUA RS2 o STRR o A ) 5 4 A SRS A T
Bi-LSTM ¥ 25 45 2 ) v s TP ) S0, ok
R AL 5K e RBKP R SINIECE Y 15
A, K 35.85 Nos, ki s KB R][A]
B4 50 ms, JAEMBAERE HREE 1.5 km Ab,
TR %% (CEP) 45K 14 fiT
TRNo
RPEE 1 W T AEBEBRESRTT
(BB RER 13 TPITIREER) 1 CEP fH, 1
HH 2 &2 4 |RBr 1% TAFSHORZE AR AE ALY
(¥ CEP 1545 K. iRy, AR TIESER
ZEX RS LR SR AR AN o 428 1) i oo L 1R
ZERT PRI RO RIRCBR, { CEP fHAHLL
HAE L ARG R 39.89%; IR kb AR )12
#, CEP{HIEK 31.23%; HlkshEIRZERF
Wit )y, CEP{HAUE A 10.44%.

A48 170 i Lo B R 22 AN DCRE W K 1 3 KD
HETT AR 5 A2, bkl I FE/E AT AR
o R AL R 8, AT BE S EUNK KT S A
T A 22, REMR R B IERCR o ikt AT I JA]
iR 2 £ EE I S UGS, R
KI5 IR o T F K v v B R 22 RS2 R DN
IS AE K R S HLECR TS A2 IS OL R, R GEn]
PLIE I Jim 22 kst A2 I 1 — Fikst £ FH 51762 P il 42
o B, MBI, A O AT K
P AR I TA] 1 72 X2 I K FERS R SE oK, 76 76 S8
B TRE R oh ™ A% A2 1 X IS B iR %2, BA
T DR PR 22 5K AR A2

x® 13 BOMEEEE R B EETHERRITR
Tab 13. Statistics of Major Disturbance Factors Affecting

Impact Dispersion for Trajectory Correction Projectile

Equipped with Pulse Vector Engines

RZE B FR PRI Frifi 2
B RIRZE Am 0.05 kg
VIR Z Avo BRI AR 2mls
WG FIRZE Ado 0.2°



VIR HLTE i MR ZE Awo 0.2°

KR ZE Awo 3mls
FH 1 2% Acx 0.02
Tt 71 2% Acy 0.03
#0158 2B Amy; 0.03

® 1A T RN R BRI TIESEHIRE
XHEHIFE E BT
Tab 14. Effect of Working Parameter Errors in Different

Pulse Vector Engines on Control Accuracy

L=< QUM< S I @ 0 I (R Ed i W
i g . o CEP/
ﬁLJ KANRZE] i TR iR 22/ BERZES
7 m
N's s mm
1 0 0 0 10.63
2 0.55 0 0 11.74
3 0 1.39 0 13.95
4 0 0 0.1 14.87

44 ZAEMINRETHESBGHES SN

4.2 THE T Ik E IR B v mURE BEXS AN ]
TAESHORZE BRI, ATEHER 13 T
TR A L, 3 — DB Tkt R8RSl
TAESHORENERE RN, JEHEAT 450 /i %
PER 0 SO A 1 M, AR AE DY kb 42
IEBM AR RZE (CEP)  HARUIEVIMHF
SR8 H SRR R A 3T Bi-
LSTM & 2% A6 Y 9 i O o) B0, ko

HONRUE oK. RS R WE 15 A 16 .

P RFY, £ 4B mENnT, L
A X 5 R B 83.76 m, K TF) BA R
45.60 m, CEP 4 111.33 m; M{UH%ER 13
(S TE TR CRIR 5 Bk b TAE S 80 2
B, BIEE P U FEEC Y 6.34 m, HEAIHK
#ih 5.71 m, CEP Ny 10.49 m; 4% &[kE
IENU ) TAES B AR R, B IESIE (5
FEBCA A 10.18 m, MM AN 7.18 m, CEP
N 15.03 m.

16 B/~ T &% Monte Carlo 1i & Tt
EE L, M R R O S BR VR EEAR
Priv&g S M IREES . MARE R lk o TAESH0R
ZEN, EOKISI LN 24.53 m; HRGAIRE
W, R R 2N 32.72 m,
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(a) Impact Dispersion Without Considering Pulse Operating

Parameter Errors

(b) ZRE IR ZET RN
(b) Impact Dispersion with Comprehensive Error
Consideration
K 15 ANFEILBIIRR 2% s A0 L (4573 #)
Fig 15. Impact Point Distribution Comparison under

Various Disturbance Sources (Elevation Angle = 45°)
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(b) Miss distance under comprehensive error effects
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Fig 16. Comparison of Miss Distances Induced by Different
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