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BRI PEV, A, . IFT SR B R AN BA S R BA R 7T 2 A BRI JEE g AT

Vimpz o TR 22 TS5 9 A Z 5k 52 ) i A7 B e Y T P 2 72«

dV _l V tmpl | V _l V tmp2 | (424)

A dv, <dv,, WU BRI B R R 1 ORI B, e W S AL 2 f %
SR RE vt o LA DU E A6 A8 AT 32 2 S A P % e 52 SR LA ey B A 2

@) Jin 3k Sk e D]

SEHENIRI@UEMIZEAARF, 12 FI M ASBAAIBA R e R aeid 22 73 T RE 5, AT BL
THE WA BR A BN R AN 2 &, A a, , IS8 Sl B[R] P> BA S BA R 7t 2 4 Al

(I P 80y 1, o 4500 252 3 5 000 8 ik P2 2
dal :| a1 _atmpl |’ daz :| a~2 _atmpz | (425)

#iday, <da, , U BTN AL B AR 1 SRIBRAE S s S M S 2 1
RIRIE o I DU A U320 2 S A 0 R e 32 SR 190 A 5 v AR TR B L
© HLB A2 A HE
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T ARHE R H D2 LBl H ARG RIBLEI AR LE 1km Lk, T BLATfs
Frdu A B S F A A S BB 2 AN e 3Rt AT fh A&, 2t Sl R AR L .
#ith Iy <1000 Ar (JErh Ar i P AR B, FERE A Ar =100), TR
B B bR E R T 1RO S HERRHTIN AL B R T 2 L. A
I, 1, <1000 - Ar , Wiz H _EJr@O-@ & s S AE N EAT FIWT o eFxs T PR ize 58 ),
H DUHT AL i BAT B IR

ZJE R SR K B O-@ R T E 5 MR UL — MR w, , 4% K X (4.2.6) 2470
BUR AN

Q, =wdl, +w,ds, +w,dv, +w,da,

Q, =wdl, + w,ds, +w,dv, + w,da, (4.2.6)

A Q < Q. JURT LI Bl A s RIS 1 OGRS 5 A 2 o
WK e ZJEREAT NBNERAE, SR E BN 1 A 1 BA RS

4.2.5 —ANE]3 SR Ab B

R IE B AT — AN ERE R B O R st U RO, 8 T
AR AN 25 2R AR FH G A g 9 ) ARSI R REOR -

@ 1E [ HEPE
4 HH TR A — B 1R) A — A (a3 20T, A S5 A0 TPk B 8 0 o 2

BRI, H 23X AN B /N 25— BEL, A O IR R 5 A I N R — H A
A2 1R S AT AT B s 328

— A ER A

& HA L1 L <l <4
4.2.1 IEMHEREREE
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n EE PR, RAETE R — RS WSR2, KIS 2IR . Py,

Py By JFEUFSH T t I 2 AT N A3 P, (] [R5 s 328 P Y PR -

D :| pl_ pn | (427)

XF BT A IS REAT a0 EACERAS BIBE I D, i=1,2...m, m NHUZEE. 7E1% T X (4.2.8)
543 d:

d =min(D,) (4.2.8)

2 d NI A A D B R85 5 1 A RIBe, SRR A A% [ 38
PGP 1 RSP i TN S R AVNSG N 10D p7I
@ A HEHE

BEIPEIANE AR, (H R 04T — A B e B, SO o T 4R 5 I (14
1P 30 TS o o w S 1 AT bt JEALTE e i R N 15 - S G S IN Gl g R EN

D,,i=1,2...m, m AMZEE. % E3X0(4.2.8)iHHA d.
Md NFREBAE, WAAET RIS 5028 5 5§ St K, 7 B S A 20 R [R] 38 s
5 B, R —E H bR AR I

4.2.6 Data2 AT 7 5 SLh B AL H

12 AT SCHE R e 51 se it AR DL K 5 AT S vE ], FH MATLAB
R I R 4h R
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Kl 4.2.4 )5 %) 808.9s 5 f1 SEBT R EZ AN H R

H& 4.2.2-4.2.4 7] LLEH, Data2 HIEHE S A SO AR, 155 SR 75 7 2% i
e, RIFNIESZ R B WIS CRTHER) AT IR AR . A SCIET 7 0 S R R S Bk v
M BT AR 0T MR I RS2 22 H AR Seiy BRES, FHEReE R0 HEAT 50dm S BE . fiiadsk
el

4.3 5% 3: Data3 BHEHIHT
4.3.1 X Data3 #ig EE#H1T0H

MR H prée i) Data3.txt £idfs, BN AR #EAT A B A R 40T -

-23-



-1

-1.2
x 10°

BRI

\
i
Naietet Sttt et Aeleieiet Ileinieis B 4
i i v
L.
oo A o
. A —
. A ;
B R e e L ' -
1 1 '
1 1 '
. o, e
. Lo
: :
ool e
1 L 1 i
 RETEE
: oo
1 1 '
1 1 L
: Ve o~
' L n/__
1 1 '
R A
' ' [
1 1 1 1 ' .
1 1 1 1 '
. . . P =
: : : T £~
R N IO B 5+ '
\ i \ j '
. . Do
\ \ \ Voo =t
1 \ \ 1 1 1
. . . . . .
v v v v <
i i i i i T
1 1 1 o '
= | -
=+ o ™ o W wo= -
+ "o« m_ﬂ < T < < o -
=l = = =
«

PLBh H AR

U

]

% 4.3.1

ﬁ

]
144

BOCO |-~~~
000 |-------
4000 -----
000 |-------

] =
(=) a
[ =] [ =]
(5] (=] [¥T=] (3]
- -
(-5/W) &

X ‘04

IR a 2240 IE

t(s)

1Kt B AL PR

BRI

il

i

K 4.32 X

=24 -



16000

14000 - -

12000 -

10000 - -

¥ o(mfs)

2000 - -

600C - -

2000 - -

E 1 1 1 1 1
1.44 1.45 146 147 1.48 149 1.5

t(s) x10°

K14.3.3 X ik i R B AL FE R HAREE v AR A ]

M 4.3.1-4.3.3 7] &1, 25 18) H bR ML 46 s U6 2 2 JE i R ATH, B IAXT il
P W R A B A AT R I, AT PR SRR /N, TR R N B 1 R % AR L
RS /)N o 3 = B DR A ZE T 4 i B R A R B R, BEE = H AR kAT, HEHIE
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4.4.2 HIEHIR

AR TR H AR BB R AR T, SINTIAE A RIS # R S A 309 07 T 1 )
MIFEMIAER) » NS H(a,e,i,0,Q,t ) IR FIE T 50 FOHAIR 308 . HrhadysfiE i

FARH eyl DYFRIE T S /R TE T AR A, R R T RO IE,
0<i>rm; oyt o, RPUETA BT8R B R a e /iy, b i
W PHIZEN T FINIE, 0<0 227 QNI RIS, RIS R SXaN A, X
ORI BN IE, 0<Q 227 tFof i m i 2. f£3X6S 5. ifQ ik
SE T HUETAEBE SR A E, o POE THPUEAR S EPUET N IR, aflleikiE 1 HUE
FRANRITEAR . — BB e, XESHEIHE, HIUAERNEL4.2FR.

K4.4.2 PUESHI LR AR

4.4.3 BT HIES R

AR 5 T8 5 3 H AR (16158 18 2 HOR - AU 2 38 SRS
r(t),v(t), 0t), A(t), a(t), o (t) » HEARBLUIT
(1) X4 Rt IEASK I 3t R A E() -

L (t-t,) = E(t)—e-sin E(t), 1 =3.986x10m?/s? (4.4.1)
a
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(2) AR HE S AAE®), #5E r(t),v(t),0(), f(t) .

r(t)=a-(l—cosE(t)) (4.4.2)

V)= |4 J1-e%cos® E(t) (4.4.3)

a l-—ecosE(t)

-sin E(t)

e
o(t)=tan™ 4.4.4
(t) =tan =y (4.4.4)
f(t) = 2tan’1[(1+—e)% tanE® (4.4.5)
l-e 2
) Haw,Q,i, f(t), #iE Alt),a(t),s(t) -
ut) =w+ f(t) (4.4.6)
S(t) =sin " (sini -sin u(t)) (4.4.7)
o cosu(t)
cos(a(t) — Q) _—cos5(t)
sin(a(t) - Q) =tans(t) - coti (4.4.8)
B 4eSin(a(t) —Q
a(t)=Q+tan [—cos(a(t) - Q]
sin A(t) = tané(t)-coti
sinu(t)
cos A(t) = cotu(t) - tan 5(t) (4.4.9)
o apsin A(t)
Alt) = tan [cos A(t)]

R r(t),v(t),0(t), A(t),a(t),s(t) » ZEa RARICA R R HL B B A AL PR R AR 4

KA BT LA Bt 2 3 S OB B AR AR R T RO BNV RE , M 52 580 8 H
PRAE RS I 2 A0 s B 21 2 TE A T P 2 B S 5

4.4.4 HERITHE
ZH MATLAB R4 DL F BT 9w FE, 150 T R O Sei Fiam 5 52 .
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2 A O R
CRE // ----- mie SN
S B L
A ﬂ U BIPSEEEP UL i ﬁ "
) IS SESPEE AN
% - DI
% 10" & B -
4.6 :,
N\ @ ‘ —
: -1
y(m) 44 ) as e A4 12
29 -2 - ]
¥ {m) x 10
Kl 4.4.3 ST B AR K Tl B bR s T
K441 EEHENE
25 () () x(m) y (m) z (m)
116.3304(7: %) 39.5019(1k.4k) 2180423 | 4406396 | 4052619

Wi P s, EAFEKREARET, WNE HERER S ETERE
116.3304°, 1t4h 39.5019°0907 8 . MK 4.4.1 AT4n, Hir& 8 mn— B S mE 7%,
RIEFEF T, BIEH %24 15029.789 s.

4.5 [HIRE 5: EARHLBY Gk SR 5 B ER SRR AT He

Xt R LA SRS (0 7, AAT2liE o X SRR 28 T i ik, (2 VAR SE
PR AR 2] 7 —E IR il —s852 B SN T B X ARG, BARMITRAE—E R
& EAEGE T AT A, (B M EORR AR T 2 SRR, T JE B T Se R H AR, AR
1117 57 > T 5 — AN K AR 2 18] R 8 AE P LA i A2

AL SV AL, B SR SR AR B A% 2 502, tH 26 JHHollan #ozt
T 1975 FEMMPEE (BRRGMALRGHPER) ot 3 BRSO R IR
TR, R AEREAR P AR B AT A5 S A, ) P 6] 51 D 2 % 5 A AT BRI A1) oK
RIEIRMIG, AR 2 8] IR PR B 2R, ANEORIE 200 AT 1 W 8k
PR LR AR B, A B A% B AE R RS 2 18] o (R R A0 I A 55 07 T AT A5
BB Z N, (HR AL SR B AU SO R R S0 RE 122, TRs /N AE BT BORAN
BRAPIR K BARA N BN BAL L, AT DA o5 R S R ae /0, 4Er M2 A, DReA
F/NE BB ARAR AR K SRR RE S A RO S B A b SR, St T TR BRIER -

AR H LSRR I T L R R, SR A T IR IR K SRS AT S PATR SR
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S R e R ER AR TR g S R AR AR, R A R /N AR S0 A ALADLR KBRS e H
PRIBIRALE, RN T OREEN HARIIERES, ASHA N BRER AR

4.5.1 FRIEBERIF L

R A 7 T F) R S B A TR ] I b T TR — I ) £ +0.5s (H H b Dy 24 T Z0) 45 17 HY

BB ARG E (a,b,c) , FRE5& T IO B A R B0 AT SR T — I 220 B 2 R A R B 9 B0
S [ 4 77 R A -
(x2 +y’ + zz)(a2 +b%+ cz)(cosl.S())2 —(ax+by+cy) =0 (4.5.1)
FAE H AR H T AN — I 2R B ERER VO, WAE S — I ZI Rk e, HARmALE
(X, y,z) ZTERIHESS, PRI 2035 12 -

(x2 +y+ 22)(a2 +b% + cz)(cosl.5° )2 —(ax+by+cy) >0 (4.5.2)

11y HL H bR AL B TR IR 2 i R 2 I H ) A AT 20ty HARAL B (X, Yo, Zo) Z B
BRI EL L -

\/(x0 —x) +(y,—y) +(z—-2,) <vat WL%amaxAt2 (4.5.3)

\/(xo—x)z+(y0—y)2+(z—zo)2 < Vmax At (4.5.4)
Hrfrvy Nty BARHIEEE, a, A HE = BUS HE BAR RN E, v, HEE =
(CHISE oIS
BEAN HARHLBIE L r (X, Y, 2) IEEEH AL -
r(x,y,z)>1000 (4.5.5)
Zx b prigisid
max f (x,y,z) = (x2 +y°+ zz)(a2 +b* +¢? )(cosl.5° )2 —(ax+by+cy)” (4.56)

(x*+y*+2°)(a* +b”+c*)(cosL5 )2 —(ax+by+cy)’ >0,

\/(xo — x)2 +(y, - y)2 +(z- zo)2 < VAt +%amaxAt2,
S.t.

\/(Xo =X) 4 (Yo —y) +(2-2,) <y AL (4.5.7)

r(x,y,z)>1000,
~10° < x,y <10°,-4x10° < 7 < 4x10°
SR AL B AR TS — I 280 1 A B
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4.5.2 BARH AR RER TR

T SR R A A A 7L PR e e P el A, A S AR 2 A S g kB 2
TR RS A, RUEVEZ, X ek BE A R B S E R B, RS AR R
DU o ISR B — Rl B PR AR SR (1 2 R R, Be B ] AT Al S AR £ e &)
SRR, (ESR AL IR “ B IS R AR RE I 22, TR /N AR SR AR NI
B KBRS S, o DOE5R R R aE T, JEP R 2. 2 50kaes
A ROMAEFF IR AR RN R T, R B R aTE, Yok, rEEsRE
R 2 R LA, DRIEE AR P /INAZ S5 308 A% AADLAR B3R SR i b f (R 1

SRR SEDL RN T -

(1) &R RO

F(xy,2)=(x*+y* +2*)(a® +b* +¢*)(cosL5 ) —(ax+by +cy)’ (4.5.8)

(2) FREEAMAE X = (x,y, 2) BIRTAT PR H 20 R B BRG 56:, Gn RN 2 20 R 2514 3R 9] 0,
MR [A] 1,
(3) FhEEAMAF=4:

WA, ATEAS T A LA

Q={(x,y,2)|-10° <X,y <10°,-4x10° < 7 < 4x10°} (4.5.9)

YL $TU (a,b) AR 225 [X ] [a,b] L BEHLA R HOBENLECI B 5. 088Uk o
HikE, 1

x =U (-10°,10°)
y =U(-10°10°) (4.5.10)
z=U(-4x10°%4x10%

R b B A R R AR T AT, MR RS, B AR e R, LR A iR
HEARIAT, WA EAR AR — 25

(4) FERIaat. BET Rt =1, WEBPLRKOIIGRET,, JFL T,
#E)H I, BNV HMASMAH BRI FIHE P(t) -

(5) RHEBAKAERE N L, MRS N BEAT PR PP, R IZATNAS A
(6) MEFFERME. RABEHLILIEN LS LM, B3 P@R)'.
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(7) 28 XAAE. RFAPE SRS M7 vE DS p, AT 28 ARAER, B3Pt .

(8) AR, RHBEERMIELMESR p, #ATEAEN, BHP@EH)".

(9) AR A BB MR REAT IERE VPG, I Hs Metropolis i I Sk 4 iy 2 15 45 32 874>
&, 1FBIPE)" .

(10) MAEBEA B HERAE . D IRO)EBIMASMEFIFCIZ KN MES IF, HRAECN
(M +N) FBREA, TAMAE X, = (X, i, 2) FTX = (x,, Y, 2,) T R B 2R 25 0

HXi - XJ.H = \/(xi X))+, -y,) +(z-7) (4.5.11)
A 1=12M+N-1; j=i+l-,M+N. BNJPPNESER, H|x -x | <Ll b
B X AN X @R RN, FERE A @ RN AR A LUE T s B Py, i

Fmin(Xi,Xj) = Fmin(xi,xj)Po (4.5.12)

(11) KB BR(10) 45 21 HI(M+N) MR B & N BEAT B P HES, AR IZ RTINS M A
(12) AALAFAEHAWT. A t<T (ERIRERE), B ST fdst=t+1, FFiufin

BT, = T, SEATIIRL, 5 BR(LL) HIRTMAS AR Syt T — (KT P (), SRJG 6 3)

REFIZDIRG): A>T BOESS TARER AR, W R, FIRaiH.
R T PR A 2 R R i) i 4 b v A SR D RIS AT R0k, TR R S BB E Y

P=05, 0=096: HihZ%MikEN: M=50, T=1000, p, =07, p,=01,

N=025M, L=0.05, T,=3000, a=0.99, F, =107 . f4 )£ ANy N — ] Zto+0.55

e
AT DA S5 TR P 75 S e . S i B e e
3.

4.5.3 PREFE TR

VEOX() R — AN BE B AR, R AE BN 2t <t <t [0 BE BL A B
X(t1)1 X(tz)"' X(tk+1)ﬁ=

P{X (tk+1) < Xk+1| X (tk) = Xy X (tk—l) =X X (t1) = X1}:P{X (tk+1) < Xk+1| X (tk) = Xk}

(4.4.13)
X(O)MIFR A Dy R AT JAE A2, & (M B BN L R T — T A HPIR 2S R 2411
WX, GidFRIeRETEE, DR A R RARE LG B,
HH_ETREN H AR A T PRl d R R ER, TR AR T7 1), R — I 2 AT Bk 7 1)
REMFT AT mA S, mEEEMATBr xR, B d BTS2 e Y
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IR RAE T I BEN LIS AR o 110 S8 2 S B A% Lo 4T H AR IR B DUIBCRE AR B 1 I8 30
R NIR AT, Sk P AR AL BN AN B R AN B BEE H AR kIR,
S AT BRIERA AL TN (1 H Arhr BARAS AN EAER . LEOL B SRR B B I A\ 247 &
JEB A LASEOIR IR Bt BB I AW E I iR, RVl E R ER H br.

T HAr RS R R I 2 AR, AT R ERER, AR T 2 Uy i AR A BR ) i
TVFIE BT ROR o VR TR IE M ER A R K E07r v I LA B

F AR R

S~ AREB KRR,
N

R, R, R0 R, ) R. "R,

4.5.1 FikiB ikt H br P
(1) FIERIEAF. TIEMHRER X — s BRI XA ER BRI X P AN 343, dn ]
45.1 Frn. MEIERIBFRENREXE, FHiIASIEFREN YR E, Y6
PRI, IEEA.
(2) HIWr H A St NERERUT X, ROAIW H bre ki, HAREREITX A 451
HHOR B T X 3 BRIER T [X FH H TR 3 TR B8 B R 5
(3) ML H/RAIRFRED FIETHE T — B Z AR AL BN L(xy,2) . BEEIAFIE B Az

FTALGEE N P(X, Y, 2) » IBATHE Y, SRR HARRIe 1T Bda BT A0 B, i ar /K
ATRAGAL, HUH RS H RS . KSR & B RN R =, RS RIE
B Al 9 RARME AR 0 A1, 3RAF 0.05 I ZI e R T & P (X y ', 27)

(4) BREZHbR. ARKIARNES Fdid e, B2 H AR R,

X, ASCGE M ECEF A br AR A, A s il 21 i) e dt AT 40—
(ARG 3 . 2 JEI8 FHETE R R 298 (UKF) BRSSP A0 3 AT S 25 e i igk
AP, FRNRZB/NINE R Z R VHIEBUR ML s 6 BT T th 2k .
18 220y T RE T SR AS 25 2 F 328 s Xk I 30 58 5 T 2 o o e v B 1) AR B
VEP LA, THE A A SN LR s AR, SR LA NI

FESE iR, ARSON T RO 2 HARERER, B R BUSC AR, JRIR M T A0
RIRHEN, %f T Data2 FIEHEALEE, MR 7 ST EedE B X 7 R R 25 I 26
AN AE SR SRABAIE 5% R 0 P 25 e 2k o it X0 AR o 20 YR B Ve N L LA A
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LS RAE R

FEE =R, Xt Data3 BdEdEAT BREAA AL AGAL Y, AT LA B+ 701 5 & s g Bl
AR 2 o R I SRASH 0 T 52 B Tt P58 o e 1) 2 A0 HH 28 PSR — Ul 2 o AR 28 =
TS A K, AR SCLE S DY ()32 F 59 08 2 K0 B A2 R B, 5 45 (AN Wt 1
ZIt, ST TR S HR RIS A, MRS . e S S R R AR Y
(116.3304<E, 39.5019°N) .

FESR iRl o, A SC RS A T A R B AR TR s N AR 2 PR R g SR AR, R SR A S
A B IR AT AADUR K SRR S e H AR IR AL, IXRRAA 58 R 1B IR A B R IR B
RIS TARE R A R . BR8N T OREEX HARIUERER, B B IR A R SRR BE A
FH L F) R AR Y

ZREPTA, ASCIR T ECEF ARFRFE AT UKF SR IHLEN H AR sci BRES
XA P R T, W DS BIEONE AR, JF Al 2] A AR e shig it B
Bli s o ARSI T e B SEIN AR SC IR K 2 H b BRER A B A3 BB R . B JE S 1/
SIS IR I A R IR AR RN B IR ] R SRS B SR A B BRER AR Y, XK
PR DL K ik S ik B AT — € S E .
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