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Analysis on effects of vertical deflection for

trajectory impact accuracy

CHANG Xiaohua, JIANG Lujia, YANG Rui, ZHANG Jie, FENG Hai
( Beijing Institute of Astronautical System Engineering, Beijing 100076, China)

Abstract: In view of the effects of the vertical deflection on trajectory impact accuracy, the influence mechanisms of the vertical deflection on

the launching coordinate system, the initial parameter, the force during the flight, the control criteria of the program angle, and the trajectory

parameter under the geocentric coordinate system were analyzed respectively by combining with the particle dynamics model of the ballistic vehicle.

Then, the mathematical models of the effects of the vertical deflection were established. Furthermore, based on the given computing method of

trajectory impact deflection and taking a flight trajectory as example, the impact errors under different geodetic latitude of launch point and different

launch azimuth angle were presented quantitatively. The research is of great reference value in the aspect of the improvement of the impact accuracy

for the ballistic vehicle.

Key words: vertical deflection; trajectory; impact accuracy

TEFTEBETHIN , 0 H B BEER O 2 5 RIS,
FELAMBR % 187 1 22 b S 7 KAk bR R (o
TR A AR 28 RSB ARAR 2R ) s FESEBR K I
SR i 2R GEAE 2 kP 1 PRSP FOGHE , DR
DA 00 B Y 2 SR ST RSB R R
HI T HUER R AR S N ERAS A B2 2% i R 5
W L 52 MERMGA LI AT A, R
A HORE L AT s ] — S AR AT I S %S
ERIL LT [0 AR T i 22, Lk 1
BRI AR 2

BT L Al 22 X HUE S 5 PORS S 9 R2
BEHAR RLR 2  BO — NI, FE R
FR IR BR T BEAT AR SAT B A AR AR 2R N AL A
SRE SR 25 , 2 TR P S 0 5 T e 2
SR R 22 s T WIS i TR A bR R

« Wk HHA:2016 —07 -27
E£TH: HEAHREL I H (613222)

HAEA AN R Z R ot T H S R3h
3 VI E T S AR E A A B ZR AN TR 4
T /M 2205 5 T 9 RN 2 5 R T R R
i 22 22 18] BRI g AT 5% 2 2, 100 B 18] 5 26 3 o Jt
RIS EAT T RUE AT s Sy AT R Bk =
F TR S O R AR A, TR T TR K
P rp sy e S a3 2R AR s 2R 5 R AT s o BHLE %
A AT S B R 25 BB IE o s Z M m] A0, L
EHIFERZHET /M 22 R A AT I AL B
00 B ke 2 i 22 08 ¥ SRS BE O RE M i, R R B
P 20 T2 22 1 B2 R BIL R R S AT 4 2R

1 FERRE

TEL i 22 SR T KA bR 2R 5 R SRR R 1Y
ZE5t o RHARAR Z G e BRI B L, K SCAR bR

TEE B W A (1982—) 5 idbE M, 2 T R20T , i+, E-mail ;: changxh1982@ 126. com



"2 e AN o 4

5539 &

BT R MK AT G A EHOULIN AT B Y, R
HiE B RJE LI A MRCHE o BJE A
JIEfA o IE LTS ILSCHR[2]

HELR i 2 S K S T ) R T ) 5 SR
A ZRTT ) A e Sy, 767 F 18 By or i ] € FR,
TEIIPY Bl L1 i m 2o, BILRE SR | 177 1)
A1) IE 51 377 10 B VU R 5 1] 6, € A D9 IEAH

KM AR DR R SCAR AR FEL i 25 2 [A] (1) 8
EEWIE

§=¢-B
n=(A-L)cosg
A = a — ntang

2 ELRERNZMAE

R BT LR A 25 I R A, 3 S AE AT 2k R
TERR A A s 22 R0 DL ) Rk Sl BEHE Y A A A
RNHES T i Bl Sy R, Al S 0 Sk (1], A
TRFIRA ST HT L AR 2N R FHARFR R WIIESEL
AT RS2 ) R A R b O AR bR R
TSGR AL, ST A B DA
T O A BT SR R
2.1 EZRENESLIRRNZME

TEFRIE BT, DA 225 WK 1 vk 4 A B ofe
SERIFTHEAR R 0 = xiy oz AR STIRPTEAPRFR 0 -
xX3¥ a2y FESEPR R ST, DLk G i T ) a4 o S
TS RS AFR R 0 — w,y,z, RSB TR A AR R
0 —x,y.z,, WK1 FR (EH 0 RS AR, K
DR .

(1)

/

,

E

K1 RS bR R R R
Fig.1 Sketch map of the launching coordinate system
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Fig.2 Lengthways error of impact point
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Fig.3 Transverse error of impact point
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Fig.4 Modified lengthways error of impact point
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Fig.5 Modified transverse error of impact point
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Tab.1 Impact error between the modify of the launch azimuth angle
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