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H1E & B

T (Navigation) & — [T R i £ 7 . 2 F B X XA F B ARSI s 5 H R HEME,
ANREHHRMERLABRMNET THFZERRR . X, XEHBH A IEREE B F .31
BEHL M5 B AR B A 1R B | T il 5 S5 ) 2 BOR 1 4 R T AS T K e

1.1 SMIERER

— RN — LR € A B AER M KB S — L5 — AL AE N — 9 O R, B
AT BN 7 — AU O 5 — RO N — et S B MERS b o BT BUE B9 E A e oo 3X BB 0
K A B BER

S 4% S SO 51 S AT B R R I 5| = AT R U B PUE AR, LR
RN BE T 48 58 B I E] PR RRAT AR S| B 2 H . SO U S5 B b 5 AT TUE A T
fE55 . B T 46 50 B AR B9 A0 B 2 A, 78 75 2 B IS 8 ARAT A A B A B AT R BE AT AR
LA M FESE X ESHCEF RN PSS I P i 2R R 2 AURE ATAT 7R B AL 1 B
WAL RO RAE TR EA S EBEFBRT - THM. WREACELRE T4
LT T — BB A H 7 ERAS T8 A AR T DR AR ] S8 B M ATAE 5 . skl
B o AU I X AT ROk UL AR M B . LA — R th S A ST . (R BEE R
B AR i % &  BUTE B 8 25 b (6 FR S LA » (6 LA 0L 52 9 AR T A 3 b B0AT S AAE 55 .
AR RESLH AT RN AR DR R G M MRS . R G O S8 B I i AT
(ki & — BRI, AR S R 0 B 5 4R 4L R0 o A7 B A5 B AT 58 . ATk
PR R R RV N PR T B RS M (3 2 Bk i 19 H i

LA ZS R ), D i RALEO 2 B R RS RS R i B R B R AT A SR RS
515 KR BUEMAMATHEER & (AFEBE RO WK FMALE. SMAL LML
MREMSEMA RS SXMTENER, HEER— MR RE. X L, farid
PR ARG — M5 BB R G, B8 TR BT I B RO AL AT 15 B b B A BT 75 2 B0 45 i 5
2.

i 8 i (Guidance) , 2 #5515 i 258, 2 48 2 38 5 w9 A0 X L 47 Mk 0 47 51 5 A 4
il AR ZE B EZ U AFREMGT BRREE B, FInHE M AT RENEH
KR T e BAR R B AR b — 8 HBUE , B URR 3 T B BT A 0 (5 8 s
A Y b A% i 1] 2 BT 3K B B0 TURE 1R B L B R FF B O L KA A B L M B A 32
SIAMERRSE AT, FHRREFERITINREMNEFRNRENRIAM. 251 RE— B



2 TR 5 A 2

BRI B A AT LA B B4, FL D RB S IR AT 1A 15 B s 9 AR X 57 5 A L B3 b AT 1A
S PRz 2l ik - Ve A AR 22 O 4 T BRI 22 4 S o SR RS th UG A LR B iR
B JEORAR BB A M PAT AU (R AR ALAG ) 4L AR . FLTORE RARYE T 5] RGE4 (¥ 1l T 48 4 R
rixMBESROL GG EHES . Fh PAT YL A B BT R 0 s Sh s B B H 2 b H iz
A H

W BhA B B9 K &, 5L B B N — ] % 1T 78 3 AL B L O 3 3 AL B AR 2 T 10
FRE TEMUM . CHL. R TH RITHR MO L, SMARRL AR EERE, KHE
AP A R, SR 32 B AR R 8 L L E 18] BB AN .l T RE S TN LR TS
Th 2 58 T 55 i W B R B AR T iR 22, B, (8 i B 1 A PR R AG S LR 4L Bl A
KEFMALE . LESMAL KXIFMALE BRI R L. LA IS FAULT JTOEFAL L
HMR AL O S AL 75 I A B S AR SR .

12 AT AT AR R R B SR G AR B Z A , T I 90 20 23 O i R 4L
PRESMALS KXFMAL ZE BT ERE LA G M ARG AN 5584 £ -7 U SR
PALEF.

1.2 ERSMESEIN

1. REBREMAESR

Fotk L A R 4i (Radio Navigation System) J& Fl| Fi Jo 2% B £ A I 5 5 i 2 80, 0 5 £
O I A T BE A T L RS B ER )T ZEARN M AL. KRY
A B AR AN A R[] AR AR A BRI R O R R, TR E. RERAR T
AL 28 4 1 5 DK BE AN 52 5 P IR AR 2% 4 1 S 0 o (E O i o 1 S 3 R R O X R
LR G RE, HE RS BE AR B, HL A S 1B 52 4t i 5 80 6 DX B R . P R R 9 T4
5 J0 Lk L AR AR AR M A R TE RV BE R T S i

2L RXRXEMESR

K Gl % 45 (Celestial Navigation System,CNS) & H K X & Wil H A B R 55 K&k
B E MAT R RS, LIS ST IR BUE AR BA B b i — R Sl 7 . BRI &
HBREAR FESNEAR T S EENNE.

R 1 R SC G AU S A AUV T TR 2 PR SR 1 5 AR S AN R B A 1 B A Ok i E AT
VRO B . PATE R R g 3 ik B A BR B e ) 5 985 JBE A B 7 O £ 3 T 4 B U0 AT M A b Bk b B 62
BRI . TR A bR LB R S s LR B R R R KRR X T AT A
S 4 3 o THT B9 5 BE A R 5 LA L SR RE O T B AT MR A AL BRI 1) . R O A B R B B
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O TR B B FL G R BRER R AR TEHUBRHE RS R B B R KRR KM BR S, 7225 S
I A R AT R B AR Y . MRPEIREE B B, KU M N AR WEM =
T BT H AT I R 2 KT R LG BE AR 5 XU 3 U E LK R, e R R X,
R A B O NE A 22 R AT 90° R V0N B AL 1R 5 = B S AU M) P o 2 = R A T R G A 0
96 A Y T AL FE LR L DU SR R AR R AR TE = 4 ] P

KX FMAGER—F A EX ARG AT 2180 B A0 SR LA 16 S0 5 59 8 1 3 B3
W PR BT 5 55 FEAt S T B2 45 415 RE B AR TR R0 B B0 2 R » ELAR 22 S BE R (R AR R, PR T AR 2
ZRA .

J.LESMAESR

TR S0 &4 (Satellite Navigation System) 4 M SMZEFMBEARANO X —FE KL
. AT PESMAERCFMEXEKBIMBEE Y, RAERIELLE A G BAENE
HER DR E®T . 20 g 60 Y, BEMRF TEEBEMANE R IELEFMAE —
TRANSIT F4 MU BESMALE—HA T, ENHRABESIN DERR”. ARG~
6 Wi TR 4R Y N T, 4955 T AL LA 150M Hz 1 400MHz B4 451 3 & 5 1~5W ) 3% 45 i 7
BA5S . SR N & T RG-S 28 85 iY 7 vk, 7T LUGE AL AR SRG b 3845 10 € A28
35 ] 500m CHAFD FI 25m WU . HF LR FE 600n mile 2245 AR = 5 H. K8 R JL % O B
i FB AT, R SRR S AL , 73 B MR 110min (FRIE ) B 30min (£ BE80°) A R AL — K5 7
— 5 E R AT P s S8R B F AR E EE A TR SNEEMS R .
LA R FE ER P, R, PAMARSZ R T B2 E NSV K E KRR, 185 A
I TR AR TR AR .

LA GPS R FEMER DESFMAL R 20 e 70 £ H £ E 82 =F5KS0HH 8
F—REE TDREFMEMRBR. HEEH KRN E .2 = KSR AR, 2 REM 2R
P ) S0 IR 55, 3 T AR S A% AR W N R S S — S H Y, 2 56 [ 4 BR R e
BT B RISy . 25T 20 RAEMIBPFFTSLIG, #EWE 300 /2870, 8) 1994 £ 3 A, & REHEH
ik 98%6 1 24 Wi GPS T A B BB AiR5EM . GPS AR TAr BA B4 K0k 5K M A shill
B SAE R EHNNETFR.CEMAR T EREF & B & imit & & R i &4 L
FH 4

Hif &t AE A ETESMAL . B EIL- S5 E GPS AR D 17 “H& 1% 94 57 KM 4n #)
W” . LR SR G R T A s (A R . v AR R T E Kb & dis . hEENR
BHEZ AT AES LRSS, SEENTESMAGWER . B hHBREMEREAGA L
HERF=A) PR R E LR GE

2000—2007 4E LIS, HEE G M &S T 4 Bt SMiRE B A, @R T b3k Al
BRGE KRG . XNRGE & FE P B S I 314 DX B A 0 E A B2 L i) SCR GPS
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BEL EEEEZEM.

PHEIEEZENICDESMAGE S MBH 5 B LHE T EM 30 FEHIEPETE
L SR BEPTRD R 55 07 X BT ORI AUIR 5 OB T8 AR A% . RS RERS X &
4 R 7 D) o R 5 AR 55 o RE LN BE O 10m, A BE O 50ms, U RS BE S 0. 2m/s, AL
H 55 2 i) B2 AL P BRI BE e o IR BRI FLE R RS U R R AR HFHER . REEE
LA DR SMARER MERREREBAR 2012 FEH  REBERASERT KR
i X B 8 L AN B B DL R SCEE IR 55 BE 152020 SE A A BB R 2L} AR

L. ZEBHEIMESR

2% 8 i1 &4t (Doppler Navigation System) J2& F| Fi 22 % 8 %80 b W 7€ £ % B 45 8% , M1
T TRAT 28 B B A A EOR LB ALM — A R R RMAR L. EH bk 2 E#EIL.
fLi ARG AT ENAMER B RBEHR. 2LHFEEMEH ITHEERFS S5HE
PR RGIAE BB D REE S —HREARHITEN ITE S TR0 K &
Xt s AT E LR S LB TR YN E AN ERSHTMEREITE, L
B RATENE T, BERE-MAEXMMUERERE.

ZEBARENTAHEFRREFZIN, EAFERE S , H I 3 E L AT HEER 1/100~
1/1 000 3F HH THMEHB®R. HE . ELERGTLALFRE BNAESR2ZA 5. )
b, TAEPEfES R8T H AT RA % e K F RS YK B2 TAER, B F R SR F 54 K
PefE. R, HR 2 REREENE W, YRR B R ER STtk THERS.

5. HESMAES

AT R X T AR GO BE AT SR S Oy T AR SR T R R R ) R, DA Bl BRAR
M SRR B M FHMARECHETHEZER., A8 FMERE—FHFHSPMEAR, B
MRLGA PP U ESMERSEE eSS B T, LRE BN REN M
PERE R R A KA P TR

414 I & 4 (Integrated Navigation System) A] 43 A E FA X FMEE BB KL, HMN
BHELBE S HEFMAREXAT A EREFMALRPASARESMAE S LKLE R
LR G (R CFHD A AR . 0 5 2 3k A AR B4k 3 X i S8 07 K

BAASMAGRARMNE, CHEA-MIMALNEHE EZRIER MM ARLE
i i o DR S B AR R AR A 5 o B VR %o 4 T BT DS KR IR E T A AL, B, R
WM T S ERBINMARAANARERZRAENE., ERENRARASHRE A6
JEHOREE REEREE THAAMHERENFNARE MATRLEER. B2 . A5HNEEZ
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WA RELRK.

B M 20t 60 FRPEBRT RASWEEAR HEG ARG W EIRZKERA B H A
fB. FARBIBHKE -FMEER/DPHEZWBEITE, EREGE S GUREART) il &4 05 5
P, I & A8 IR 22 B/, W B “ BB (5 S Ak 11, B 0k, 48 3ok U g 4 3 U 5 A0 AR £ B2 T LA
EEAARME—SFMAZ AR OBEER. A FREWERABEITE L AR
A AT 25 B0 B E . HOZ0AR 58 X4 B A 0 A A R — B 220 B Al 3, i BR — A HE A 5K R BT
HEHR LA BRI RESHMEE. BT TERERNAS, I8 %02 2R
A, Hl, FAEATRREHSRFAZFBNRAMEES B RKLE, ATk B KA H
AHR. 2 R/KRSIELHEEHEEG R RN B ZN T — R 50 008 AR08 R .

H, BB REBEAL T RBER A BDRIBSE. YT, S 2B ANAS S
ARG FEA INS/GPS & SAL RS . INS/CNS HA AL R 4 .GPS/ L & 8 FH ik 4H & S

1.3 BRESMERNERTEREMNS XK

1.3.1 MHEFMALGERTAHRE

BIEIKELEA K FESEHELE S, KT R s Bk FHEE o 5175005 E ¢, B
s=ut (1. D
EREETEEREE, EER v, FEREVHRMEN X, W ¢ 55 2] R ZE RO B R
X=X, +Jv(t)dz (46 9877
X, — BRI RIERTHESE K. BT RAVEHENER ., EB U —E K M#EE a
W& RS RiEs) . EERENES, EEEFEEREK, EEE LA —& M3 Em i1

HRAT . WAR AT A R R BB T 0 ) R /N A PR A 1 2 B S R A X R ) B
a1 W RKm R

u(tk)=v(t0)+tha(t)dt (1,3

Hoeft, v () SRR 2B 0 3 B R S R X R,
T L B3 TR e B K/ 1 AT, 308 2 0 E OB
BT

r(t,,)zr(to)-*-J“v(Z)dt (1. 4)
KA, rt) ABHZ RILNALERE.



6 R M AL A

ST & 48 (Inertial Navigation System, INS, Ri#RIB S R4 & RH T XEE—F4
B ¥E LB NUE DL o B R — PR A o 2 E Y 3 3R T A A ) BE L P B MR AR E
£ B0 224 b K OF T L ST — %S B B A AR AR R, = A AR ARl 43 4 ) AR ) e b ) n K R T 1)
B E AR RBARR . A E RS, R PR F & 06 &R 2 oKk, =4
B &I AR AL K FEX =AY T e b 43 ) 2 % R e i B L b e e R
s BE . R i BE R R A W ARV O 1 B2 BN BE a. , b e RE ) R AR U R
A6 T 10 B4 0 5 BE @, » T 0 5 R S D A W R TR ) N B BE . KX = AN J7 I B

i 328 BE 43 B AT ARy AT AR B BT = AT 1 LR o B R

ve(tk)=ue(t(,)—!—Jkaedt

L)

va(t) =0, (1,) —f—Jkandt

i = ) +J“audz

f

HH AR AERER E OB E R A R AR OR R L 0 B AU T A

A=A +J‘Ikidz

ty

L=goo-|—Jdet

h=h0+J”‘hdt

(1:°5)

(1. 6)

KA A0 s Lo vho SIBMEIRIGELLE A, L ok 23 513878 20 BE 6 BE 0 R 1 B (R AR 4L 26, W]l a2 3

b5 < R E K
i= ot
(N + h)cosL
» = (5 3
L_M+h
h=uv,

¥R (1D ARARK AL 6) 38 7T 43 2 K 1 B it 02 B
A=/1<)+jlk “

. N Fhyemb

dr

— e Un
L=k +f,0 M+ h

h=hn+f‘uudt

(1.7

(1. 8)

A M, N 435I R HER MR 09 F 4 P8 L 00 7 P ot o AR, A HUBRGE LB R — 1R A28 R
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1 _ER 1 T R G AL IR AT AR o — D e BB RGNS LT IULA EE
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Jre) ks
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® AL FIRSERIE AR AU AR O RAFERIERE R S5 S

@ Pl Ronde. R F b B8 002 BSE f n] Bk AT 0 B 1 B AR . A0 A R 56 B

© H I8 B b E R M

FRATE I B BAE A b A28 0 3K, T 8 F B B S AL R gt A A I X8 A
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FERBE SR RN R R ERE T WHETYE) MEEK L, R
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WRM ARG . #T# V6 @AM EERRE, FOREME B R R, T mEEM
O3 B FHAS AN 75 A I R AME SR AR E R . X AREZ A TERAEH E3hBW
BRI - KA E. MEERTE G ERNEBLIE — 23K F A58 R, BIARE B4~ K OF i 2
JE T i) SO S % P b I R ST T AR R IR BR M MK P T, XA R A ZH TAMEMEZEEM
AT WRHLAK AL S O & RS R SR F & BE IR B M kB S R BT i
R TAEREE . i TV AEE L E SRR, HEBCA AESHEZRITE R/,
BEEmER Rk, FEXBESMAENFEHERAERNE 1-1 /R,
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B BERERARRN =MD E. ERAEETRENLHR B re” AFFalfe
AREFYHF- GG, a3 7294, FERNE B X T 0P S B8R 1912 3h f @, 5 by
Wt R R ERMOTE) AR R KA PRAZ B FE . 8 i AR B K5 i BE 31 U 45 16
HEABERESMCGHD LR RARHETFMTE . BAFTENINSH. B TAHE
TG B WA A R SR G B SRR R AR SE A S5 40 1A B L AR AR L 4k
PR, AN BT EERERE L, TERGAE BRI T OCROKE. BT =1m#E
BE T4 10 32 E ) B U AR AR AR R Al 9, AU T B LR AR A AR A R A B G e (X
i EE B FE” MERD  HMHHEERRBRE.

WE -2 PR 2 ERRESM ARG REREE . BTt B B KR A LR
W45 i A B E 5 B T AR AR AR e B (RAR AR AR R E R MUARAR R o A A B, 7T LUK
o0 B T I AR R R GHED AR R REET SMSEEITE . R, AR LR
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1.4 MREFRSFRABEZRE

1.4.1 WBHERSZHIEL

I W2 S o 3 R T A (B ) R P RPN R

I A0 SRR B — P B LA R I B R R R — S AR R DUESE
A7 0 A BE X A I R R G L K B RS AT R G F R AR
BB B R, BEE R ER AR KRR, AME KRB KAHA 100 Fi LA L Py 38 R AT A
Sfe %) A% AR T 45 1 S R A RS . N CAEMLIESR A L FEUR LCAT B AR 2K — KB DI L
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J12¢ g SRt 1 FE SRAX Gl % R 9 MLARFE SR » 55 — 82 LAAE 22 3 J) 2% Oy BE Rl 1 B S AN CAn i 30 B
1R DA PR R TR E R ) .

T BE T SURK L ) SBURRAR R DA AR WU E AR AR N B SRR . 7ESS S A b ik
FETHEY H 8 = ERBUR R B2 sh ki —E r m e b (BB shik i h 5 & 22,
RGeS A B SR AR 2 Bl A i 38 BE A0 BT A7 BE B . 00 o R e Oy i AR
Z AP R RERY DR RO SE . 1 R R DR A0 S5 4 B R [ 1B R e 4 A 6
HBETH AT 43 S AR  RIATLARON 32 B T A0 1] 25 ek B 3

A5 P S A0 A S 2R G0 X i RS0 B T R B B ORAR A BE O 4 B G W A
0.000 1g ~0.000 01g,FESRPEHLER R % 0. 01°/h E AR, I H BERA KA P4 A5 1, n %
JH LT SR A 05 3 B 3k 10° (0. 01°/h ~ 400°/s) . PRIt » B WS i3 88 3@ TG 9% (X
FVLWE .

1.4.2 PN KR K EBA

1. 28 5 F IR
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