EFHBEXEFEE
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY
BileBF oM 19uF6 A Vol. 16 No. 2

Hill 7R EERSTEA

e
(EBBHEKEEHNERHE KW 410073)

W O EHT MELRRARS,. KERPHREER SR RS /NEMER,
LAm/D Hill 77 BAEXAR M BE S B R 2 0 ik, BT PERBMHEMERRPIR —HE
WAHE o B GEX oo HHEERHSH, PIMATEK p=500km), UEKRBAENFEL, B2
I-BEMNSER, BERBERDEZTHAMENSHHBIFRAPINHANZHEYR
(BREF RPN G EE o0 =00, NTTALAIEE R /MESTE R EE, 8 Hill 7
BriAEE. AXGHTFEMERTREMTEGEES, ZEweTA 2 E D
Hill 7REXHMERNORERE, ZRESAHEN.

XA Hill 78 ZEE®R; DEHE; MxHEs

S¥E  TJssl

HERARMRBEANRE, IRBFEZREHIN KITES, mBEEHEEEET.
B € R ER AT ERESRBAFHEDY CCRII]PH B T 2484 Herrick #3, Go-
dal 778, Lambert KfTETHEH ), X BB 8 Y MM IS B EARH R, X
(1] P& H T RAR BRI HEATZE S8 Hill 712,

BMERAMREETRENHEER, WEEHLBEE A, BB EsFRER
EAKRBAEERTRMGIEHE. CAREEEHERNENE, BAE T
M. hAFH Hll FREELTINZNRELNEEHNENTE, HREERESTRY
ERENTR. EE A2 EMMER MG SHENR, SHEMEZRAN dne>
1000km), W Hill AR KMEAIRZ, RN ERK.

ELREREE S, FESBE KT VAT K BPRHAER) fEa. m
WEEREBRE . EREHIEH RS, FEEFE Hll yREXERHERENFE, H
WRTE D R i B Hill 7R (v, M HBMELRERE LR EREETNIRE,

BU/MREMXE, ETRFELIEMKUETE (—RKBEH0) FRAENEEERY
MEXER S, RITEREEA LR FBREY EH, S BHEEHEAMESZ o=p (o
HREERSH, W oe=500km), WEEZEE L - BENTENELITE S5 %

* 19934 3 B 10 HHg
61



2, MZNZLBBELFT RN R o=0. FELBREELLK, BTELH
PR B AR AR R EE (L RAEXTBE B 0 A PR UM BE B L 3 SR i Hill 77 R B 4
BERIE o<<oi» ATOBUNHBERLRE.

1 Hill 5%

EEBTFRL %S, TRBEYE 125, RELRPUER O—XYZ HE%L4F
. EMABETEMRZES, MEGESN MRZES, £ R CEREN 7.
MAEXM F LEMMERR o=r.—r, P r Y IEMUER. WE1FT. ERRES
TESASNERTHFREPOAHYSIAER, WE

-

n
.

- - r, —

dip _dr & o oen
&~ g dr - r;

Wl @ 451 B8R R eSS A0 f O JE AR E . TR BB R WA E S R

A
3p N "l_(_qm
W#—Z(wxa)—i—wx (pr)+pr=#—‘r?—“
B RBENE O—XYZ b8t X, Y, 2)7, gl hELXKELEDMEKES
BIEXTES i RN (BRiIF o<<r)
X = 322X + 2nY
{Y =— 2nX 1
7 =— n*Z

R »n ATLEYEHEE, n=|c7»|=\//7r?, p=fM=3.986005X 10" m?/s
FRABIAER M HHERFER GX—F RREEM S B URHR T BAKSAHEXZE
3.8 Hill 7#2. HHXER o &M MR-
ZS p=(X,Y,Z)T; V=(X,Y, )T
B ORB RN KFJAOMATESSEH

[pr ] _ Vp,,(r) ¢,,y(r)| {p(o, ] )

V. $. () ()] Vi
KA 00y Vi IMKEE =0 BT LT BB T, 00 b0 0o SN IBEHREFEE
R,

4 — 3cosnt 0 0

B (T) = l6(sinnr —nt) 1 0

0 0 cosnr
sinnt 2(1 — cosnt) 0
n n
$,.(0) = — 2(1 — cosnrt) 4sinnt . o
n n
0 0 sinnt

n

62



3nsinat 0 0
$,(T) = lGn(cosnr -1 0 0 J
0 0 — msinnr
cosnt 2sinnt 0
$.(r) = | — 2sinnt  4cosnt — 3 0
0 0 cosnt

Hill 7 E#EE5| hEHREL, BRTENE. ARXQORUEREEMEHRET
REE. A HAFE (XOY) MME (Z FE) FAHEMSAES.

2 SHTHEENSHNFER

KA E, A AHRFE RS, PREEMNR (Z D 83D, BE L%
SHEBERBE CZFEMEID).

BUREEYE | FERYOEEH. 7 c=0 HZABR—HEE Y V. KT8, =
OHRBIZHEHNO—XYZ, LESE Hu,. Zr, HABEO-—XYZHIEXEO —XY'Z i
B, KR KTHREMEEREY 00 BBERE p=p, WE 2R,

X Y .
5
P X
= o
¥
r
z y
v r
0,
H1 LEHEER B2 RiRHHS
E Ol gjﬁﬁ%ﬁ]%%%ﬂg 01_X1Y121 ’ g‘ﬁ]
rn=Re+ H
[ p
ns; = r_i
270X = ngt,

ri =ri 4+ p* — 2r,pcosa
K Re HHEER, H Y LEHESE.
it B2 KATEEE O —X'Y'Z F X ER SR K o, V. UE
Py = $olt)V 005 Vi = 8.V,
B pa®E O —X'Y' Z =N B 00.1)1P00) »Lisny » M
63



n
a = 3 + arctgl P,/ P00 ]

du = sign[p,,.,, Jarccos i—%_p)
dur = du + ngr,
THEH KITRERRTOHN S o, V RN HRFOHSE SR o005 V0. BR
Prov =0, T Voo AT 80 F o 78 .

B Oe—&nk AMER,
‘_;a = Vrl + V!l = Vrz + ‘_}ez

12
0
-
B(uo+duu) ns v +B(u0+n51rl)‘/rl
0
0
= B(uo+duu) Nty |+ B(u“-duur?ln)» (3)
0
:T:'QEP Ngy; — )u/r';
cosde — sindu O
B.,., = |sindu cosdu 0
0 0 1]

B(du)ﬂ‘j OI_X’Y’Z,‘—? Ol_xxlel Zlfﬂﬂﬁﬁéﬁfr’ﬂ%?ﬁﬁu
B (3) KILREHEE
0

‘_}1(0) = BZIL)V,, + (4)

(nyy — nsy)7r,

0

S BIAR A 2 B A R P R A

3 PR RS

UTEBRRERSLEYBRAS VITHBGES R A0, TEHE AR BEYE, B
EEE H=640km, BHZESENZ =0, HF «.=50°

SFRmMENXEH, RPBRESZNSHNEE He=170km, HEFE V,=7390m/s, 24
HEEM A Ox=20.6°, FF ¢x=90". WEBFHERKMEY 642im/s, FKZENH
H1500s, DEHMETHS SRAFEES, #FITRABBEEE, NHREE, FE5EH
REF. CPREZAGEITESER. $—4AbEEd Hll 78R GdhH, F_4H
ABRERAMTELS R G2 HO EARESE S8 A iR IrEs it e R
ek HA), FH4# H, HA #3+ HO iR Z £,

Bl 1 AEBIE c=1500s, A ER=FAFEREREGAFEREXNEENE

64



AV. He HA HEBFPHEEEH S 0,=100~2000km, VIR EBINREH » (K,
HRIMT .

HO.AV = (— 1506.77,1022.12,0)7

H:. AV = (— 1448.03,1062.59,0)"
B8V, H H#IRE, 3V,=71.33m/s; 8V, 3y HA iR E, oV,, éV,~p, K& n~p, BRI
A3, B4R,

Bl2 AEESMEXEFHE N .AV=(—1000,1000,0)" m/s,B p,=200km, 3K

PR AT (WRIRIER) Rt « (BIAHMEER o) A biiZmE 5 (H, HA) By
7~ HA BIRBENIKE n~p BHEIE 6 TR,

oV, 24
70 <
= 18
250 ~1a
= sV, x5!
30 =1 HA
10 6
¥ v 2
01 05 09 13 17 19 0 .
X107k m 01 05 09 13 17 19
[ ) 1
(X 10k m)
B3 oV~p BIZE B4 n~p BEHE
10
8
84
£ 6 HA
E 6 S
= H ¥4
<4
2
2 HA
0 02 04 0).6 08 1.0 0 02 040608 10121416
o( X 10°’km) p (X 10°km)
B 5 Ap~poMAEH B 6 n~pZ&HE
4 g

(1) HA SEAZCHRV Hill FREEXAXERMNMEERE, ReEMANE, A
B3, AsH, BRECAHEN.

(2) HA #XE RS o0 — B 100~500km , JA AT 4RIIE Hill 7752 22 KA X
BEERH EB N,

(3HA AR FER L SO AR E RGBT R, HE T Hill 77 Er T mAa R
REMEHR, EATEFELBPENHERT, 5 THE LTI,

(4) HAF —ER LR RAME, I ZEHTFERES, BRs, JuEHks, 3
EREFN .,

65



Bilt: AR FEEERGHEY, AATRSHEN,

2 F X M

1 8. ANERRIEBYGENY. KYEBBEAFELMEE, 1988
2 HiR RESWBEEZ. KYEEHHKFHERE, 1987

Application of Hill Equation in
Long-distance Interception

Chen Jianxiang

(The Department of Automatic Control, NUDT, Changsha, 410073)

Abstract

A method to reduce the model error of Hill equation in large relative distance case is
proposed in this paper, by coordinate shifting to reduce the large relative distance of
original system to a small one in new system. That is , as the relative distance of inter-
ceptor is up to p, (p; is defined as a controlled precision parameter, for example, p,=
500km), an imaginary moving reference system with its origin at the interceptor’s in-
stantanious position is set up, thus the relative motion parameters of the interceptor in
original system are translated into those in the new system (obviously the initial relative
distance in the new system will be 5(0)=O). As a result, the large distance problem be-
comes a small one, the describing precision of Hill equation is improved. This paper pro-
vides a theoretical analysis for this method and two examples of computer simlation.
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