T

FIAEE 1Y Z2 FE I B kK % ¥ HRAEARKBFEWR Vol. 14 No. 1
201348 2 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY(NATURAL SCIENCE EDITION) Feb. 2013

TBM s@iEfiEEiRESHT

MiEx, WiER, E =
(BETIRREH SR S%5,.EATLE,710051)

RE HTAVHREEXABEFTANY IR, AR AREREXNEAR K ANEER,
RBRUANLGRPRELRE ETHRAINAGR BLARERRFREES R E, AR
HRTHARSH AR, A EHETRABERRXNEERE AR ETNLE, B K
B ANEXARRRABEFRE AL IR ELEERN AN A LE. RAHSEAT
1000 km WHREHFEHAFHE, A BEFMNNREHJT LN, BT MR & TBM BEH
Wy %,

REW BEFARBERE TR R E N

DOI 10.3969/j. issn. 1009-3516. 2013. 01. 011

hEYHFES TJ761.3 NERES A XEHRS 1009-3516(2013)01-0044-04
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Abstract; When the hitting range of TBM is greater than a certain degree, the earth’s rotation will have a
huge impact on the error of trajectory prediction, The kinds of factors that give rise to errors are so many
that it's hard to analyze the errors intuitively. In order to analyze the influence of the earth’s rotation on the
process of trajectory prediction,a random point is selected as the datum point after the rocket engine is shut
down in this paper,the coordinate and the velocity vector of this point are obtained. Based on the coordi-
nate system established, the process of the trajectory prediction is decomposed through coordinate transfor-
ming and the parameter calculation of midcourse,the trajectory prediction models are established based on
the datum point,these models are practical and easy to be realized in engineering. Three-dimensional coor-
dinates of TBM at random time can be predicted through these models after it is detected. We use the data
of the trajectory whose hitting range is greater than 1000 kilometers to simulate and to analyze the error of
trajectory prediction. The result proves that the earth’s rotation will have an impact on the trajectory pre-
diction.
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Fig.1 The right-angle coordinate
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Fig. 2 The inertial coordinate

A3 RHAIRR
Fig.3 The earth coordinate

aresin(X? +Y?+2Z%)

0=

Voro

Vi+VEiELVE
P
ro=+X:+Y: 472

_Vg o

yy=—

u
e= /14, (v, —2) cos?6,
P=r,v,cos*6,
a= i
< 1—é? ¢D)
p=—7L

1—é*
c=+at—b

2.2 WAlEE

TBM BUE TR AE R ML FERFEX TR
VUEEE— i R B R BB FBET—
FIUE BB RE TR , R AT R
¢t Bt %) f TBM 388 = 4 845 .

H_EMNHEBRFLHES TR E, —esinE,
=MM RFERATUTE S :=0 Bt ZI B A
fo FAMRIEH A M E, AR REEH S AMEE ¢,,

HENT:
) B

fo =arccos<
t,=—(E,—esinE,) va’/u (2)




46 TETBRRELR(ARBER

2013 4

HTFHAESHTERE BB TE, AT HEER
AR N2 RIESAE,, WHEHETE
Ko

dE,—ecosE,dE,=dM (3

ALUEERAE, S E. =M, Bk AKXt

%:3
dM=M—E,;+esinE;
NEm—E|<e (4
{E,.J,l:E,-Jrl—_‘:]CWTE

X, = (1_(1—COS(II§,‘-EO))¢1
) v = (1_<1—cos<11§,—Eo>>a
Z = (1_(1—005(5,—Eo))a

3 MIERRED

e MATLAB 7.1 A T #THE, B— %4
BARTF 1000 km BB BEFFEMXEIEH— K,
Ak bR K (124.794 244 10, 34.008 487 03, 595
815.650 955 59). LAEKR R =0 B Z L1 s Ry
B, B fG 60 s WHETRIE. ATXHESIR
ERXRREHTHN . RAEGHET AR FES

RIELE 4~7,

— EEMEMA
e BRI B 22

e,
]

p—

-
AW, T
1038 e

e DR,
B4 HEERESmRMNE

Fig.4 Ideal trajectory and forecast trajectory
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Fig. 5 Longitude error
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Fig. 6 Latitude error
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