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U B S5 SR A, GPS (I R T RS AT 3T o 1T G IAT R e ) ] LIOK o [ R 547 H EIT B g
¢, n] DR HE— PP ERR AL AR ST B

[0009] % —, J6 Ui fE K 2R E B R, X T DR RAT A8 oK Uk, WO I EE (X (Laser
Rangefinders, LRF) g & # @15 TR E, SICK LMS291 & — 2k L 78 (¥ sos M EE 1%, —
R L8 NS, B E KA 4.5 A1 AT EANZ 2 (Unmanned  Aerial
Vehicle, UAV) b 1) i /N 1) & B FL 42 B 18 7T RE 2 38 [ M W 5K 30 = (Sandia National

12
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Labs) ill3& ) miniSAR, R 294 4~5 2 1 AHECEL T 5 KRR : 5H AR (Defence
Science and Technology Organization) A7 (R EEAEAT I 1512 5 LLSE IR b T BR bl (4%
RS /IMI 2, HRE AL 5go

[0010] 2 =, RN o V2 RAT A5 AR RAR A3 BB /N , 3 Sk B ) T P 6 2 A Skt 2 [
(R S, B H S ARRLAE B8 ) B A2 B, 1 H A7 AR D0 1) T F S m AR K, Sk DAORUE SE I, 1X 41
S PRI AR AR Y RAT# LN o TGRS B 50 R] USSR A, tH B IR A PR,
Al LA bR KAT 88 T A E . AN, AR ThEE DR AR A

[0011]  REANZ :— P RATE 2 ehif B 50U e A6 SHUT

[0012] 1. H® :AKHKH R TR Z DA RIS 5 S U6 N5,
AT 3 M IERAR RS 1 BRI = 4l R BB AT | AU =R, (AR E
B IR/ AR A AR/ AT 88 L3 Am B, AR MR RS T, fem T AT R
Ramierk, &R B ERAE I,

[0013] 2. HARFTZE .

[0014] AR B2 ¥ATH 2 DRE R 5B R A S SNUTE, RS R
T

[0015] IR — SR AN LN = b 28 S0 RN = A I B8 o 22 2 3 /AT 2% b, A B E IR U
MRS, it SR E

[0016]  SfiAlbR R IEH] ENU (East-North-Up, ZRILK ) MAFRFR. 1ZALKR R 5 HiEk 3K i [#]
, x hfe A, y Hhidedl, 2 Hhiie K.

[0017]  E.N\U =AT7 M EPE SR ZE A TR 0k

[0018] &, =d,| @ sinl+ Ve tani — 4| @, cosL+ I L T .
Ry+h Ry+h) R, +h (R, +h) :
[0019]
évz—¢E[a)igsinL+ Ve tanLJ—gﬁU 4 —0Lw, sin L+ ¥, —6h Ve ~—&y
Ry+h R, +h Ry+h (R, +h) ©
[0020] ¢ =4, | @, cosL+ & +dy e yo1 @zgcostLV—Esech =Y g
Ry +h Ry, +h R, +h R, +h
V.tan L
—Oh—E— — &
[0021] (RN+k)2 U
[o022] A .

[0023] &, =C e +Cpal +Cy60

[0024] &, =Cpél +Cyye, +Ce,

[0025] & = Cyép +Coey +Cyyel

[0026]1 C,;(i = 1,2,3;j=1,2,3) NAFRZEHIMEC, P10, C) ol T WAL FR 2 B A (R A
PR AR AR A R

13
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Cll CIZ Cl}
[00271 C.=|C, C, C, (3)
CSI C32 C33

[0028]  ILrh Lo A h M g A S PRI S Vi Vi V20 0 2 i b i R v ) 3P
by byv O MBI AL AR I GRS, ef s &y, &8 = AN FRIRIE IR %
O U HBER EUEE AR SR R R (20 B TR 72 P S 42 0 0 7 P 4%

[0020] BN\ U =AMy ] (I8 R 22 5 R 43 51 4

; Vitan L -V,
[0030] 5VE = ¢UfN _¢NfU + 5VE * R.+4h -

N

+0V, | 2w, sin L+ Ve tan L
) Ry+h

[0031] =&V, | 2@, cos L+ e \isr 2@e(VNcosL+P;,sinL)+ﬂseczL
Ry+h Ry+h

V.V, V.V tanlL
[0032] +Sh—EU E Nz
(Ry +h)

+V,

s , . V. V.. , 14
0033] OV, =—¢.f. + —28V.| @, sinL+—E—tanl, |- 0V, g 5V, —&H
[ ] ]V éLf’E ¢EfU E[ e RN—{—}? ] fV RJM -{—k l/ Rbi +h

2,
[0034] OL Za)mcosLJrLsech V,+6h Vb —+ Ve taan +V,
Ry +h (R, +h) (Ry+h)

[0035] OV, =@y fr —Gpfy +26V,| @, cos L+ Ve + 0V, 2y -20LV,m, sinL—
Ry +h T h
| i V2
[0036] ©Oh Bk N +V
[(RNH:)2 (RM-é-h)z v @)
[0037] KA

[0038] V,=C,Vi+C,V,+C,V?

[0030] V,=C,V,+C,V'+C,V:

[0040] V, =C,V.+CyV. +C,,V,

[0041] . fyn £28 BONGU SAFIIILED, Vi, Vi, VIR SA IR SR By
NVU =ANT7 ) A B AR 22 T R 55 A

. oF, %
[0042] OL=—"——6h—F—
Rth (R, +h)
[0043] 4= Ve ecr+8L—"5secLtanl —5}2&01‘2 (5)
RN‘i'k RN+;2 (RN_}_h)
[0044]  Sh=6V,
(00451 2, B SR FL AT LUE A
[0046] X =FX+Gw -
[0047] ﬁqﬂ ’ X - [5L’6l’ 5h’5VE751/N9§VU=¢Ea¢N:¢L«-,gcxogcyagcz:gmagryﬂgrzavxpvyp VZ]T @

[0048] RAEXIL 184k, Hp SL.8 A S h A EiRE QR RZEN S IRE,
14
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6 Vs 6 Vys 5VU’\”'J7'31H'? BT AR FI R R ZE, & 4 <1>N\ <1>U T4 2R T AR DRI R
FE IR, ¢ ¢y ¢ o WA BRIRIBERLE (R e e, e b= BRI
BB (— Eﬁxj\ﬂ?ﬂ‘iﬁ) Vo Voo VO =AN s g vk E‘J %HL%% (—Br H/RRRER
o

[0049]  FRLHEF N

[0050] w=[w , ©,, 0, 0,0, 0., 0, 0. o1

00511 Hth 0,0, 0, o, HSEEBHLEEEER ;o . 0., o, WS DRk
YRR s, 0., 0, IR T B T AR R I

[0052] R ZEHE 2 Lk N

06x3 06>(3 06>¢3
C: 03x3 03x3
[0053] G=|0,, 0,, O,
03x3 I3x3 03x3
_03?63 03)(3 I A
[0054] F HHEZ TR N
00s5]  F= —Vy Fo 1 ro VpsecLtanl . _ —VysecL
PR R R, R R,+h % (R, +h)
=20l ., =20.(V, cosL+V,, sin L)+ ~2 X _sec? I
[0056] 24 = Roih Fy =1 440 = @, (Vycos L+, sin )+msec
057 Fy = ViV =V.Vy IanLFZL4 Vytan L—V, U F =20, sinL+ Vytanl
(R, +h) Ry +h R, +h
v,
[0058]  Fye = 2w, cosL - R i—h F, g= 1y Fyo=fy Fy167Cy Fy =Gy
N

Vi V. tan L
[0059] F, =C,, £5,=—V;| 20, COSL-}-LSGCZ L Fy et gt s
’ ’ R, +h (R, +h) (Ry+h)

[0060] [a) smL+ htanLJF RVU szﬁ = RVN - F. =f,
+h > SEY A
[0061] Fs =15 Fs167Cio F, 17_C22 Fs167Cyy Fo =2V @, sin L
2 V.2 . 2V,
[0062] Fyy= £ s—————1 , =2m,cos L+2 £ Fo=—2
i (Ry+h)y (R, +h)y ~ R,+h R, +h
V
[0063] Fo 7=y Fo s=1 Fo.167Cis Fo,177Cos Fo,157Css F7,3 = (RM +k)2
1
F.=— F. =@ sinl+ tan LF, , = —@, cos L —=
[0064] 75 R, +h 78 e RN h 70 ™ R, +h
[0065] Fri0=Ciy Fri=Cy Fro=Cyy Fr =0y Fr =Gy By (5=Cy
V. 1 VytanL
— . i F.=— E__F = F,,=-w, sinL—
[0066] Fg,=—w, sin L{%; (R, +h) 8.4 R, +h 87 R, +h
£
[0067] F;?,E’ :—R h Fg.107Cis Fg, 117 Cyy Fg 15=7Cyp Fg 157Cys
M
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[0068]  Fy,,=Cyy Fyy=Cy, Foy =@, cOSL+ V; ieth F, = (2‘3“52
[0069]  Fo,= %FQJ =, cos L+ Rji - Fy= % Fo.10=—Cys
[0070]  Fy,,=Coy Fo 1= Cay Fo 157 Ci Fo 1 mCop Fo 57 Co Fisna = —LG
[0071] Py = _éFISJS = _é‘uie,ls = —é}TIZU = "éme = _;_A

[0072]  DIR ¥ 3 MORIAL RS 2 AT EAE AT L, B B K B R
[0073] B 3 AWML RS £ AT B VAT b, SRS ARVFRIE DL T, &5 A% 3% 1) (19 15
BB SR, e A FE T ), XA R TR R R S TR R o, 2 B TR,
TR AR B A AT B AN R R B S i) R R 3R s “BE B R =
87 SR, WHEAE SRR R B IR AR RS, FEA s L e AL R S IR T, R
AR AU 11 55 17 o 53¢ i it B Mo, XA A ORAIE T S0 B 10 B 3RO D't TR A S 38 [ )
BRI R KL,

[0074]  FEHEFGIAL A SN 7 FEZ AT, S SULAMEARFR, Wi 4 Fiow -

[0075]  SHUAARR (S): AT S5HF%—, i H ENU(Bast-North-Up, ZRILK ) AARER.
A KR R S HOERR I EE, x iR A, vy #fRIL, 2 #ifRR.

[0076]  AARALKRFR (S,) : APRAARR R [ FELE MAV b, 255 78 MAV [R50 AL, y BliFE 7] MAV
(IR 7> 2 SlAY MAV Zh a6 RRITSH b, x il 57 02 W

[0077]  SEUAE A AAARFR (Sp) @ YU PR AR AL bR R B & AE Y Ak s b, LR e B 3k
(IR R AL, 2 BT RE 7 M T A, x BRT y 8023 50 S 04SN IEAS 7 M DGR E &
[0078] &, LA i as IR IAE R -

V
( nf)f,x+(wn )
EEAN N ’
[0079]  f; —(fyj_ (V??f)fy
T—(mnf )f!r

J2
[0080]  IXHL, VAl o  J3 7l e JUAR A AR T3 T AA R 28 (R0 O 0 A T3 S 2R
AR £, x HE, y I ARFOCIRAR AR AR R TP x p B Ay r . dp AR R AR AR
SR 2 BT ER S .

[0081] A 1 K S X TS AL ERE, v, A S AR T S AL B R &, T Gy
[RIE T R B RO -

[o082] ¥, = % = %(rnb Fhp)= d;';’ + %
[0083] Mgt R ) S, PR

d
oog4] (V) =C/ %’f)”ﬂf{ [ (:,If)"'”r(a’nb)bx("bf)b}

(8)
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[0085] = C,{Vn +Cz{ (a’ib — o, )b X (rlzf )b &
[ooge] =C/V,+C ((@,),~C; (@, +a,),)x(r ),

[0087]  ARAARR AR BIDCILAL AR ARAR R IO HAERE D Y (1) —>X(n)
[0088]

1 0 0 Ycosu 0 —siny cos i 0 —sin i
C/ =10 cosp sinp| 0 1 0 |=|singsing cosy sinycos (10)
0 —sinny cosp)ising O cosu cosmsing —sinzy cosS7Ccos U

[0089] XML, u FI n @ICHALEBES LA, BRI CRAL BES AR RAHNT T AR
FRIRIBRBL A, AR UL, B AR AARR Ry v BB E v, ARG A0S x B sh M n, BIWT
BRI R, BT v 1 SR, W AR

[0090] & z (IR EN kB (k) =0 0 D7, FA2¥f k) S FAT -

[0091] (kf)n :C;(kf)f :C;C;(kf)f (1D
[0002]  z. Ml z ISR AT HIARTZAEN —(k o)y, 0 T2
[0093]  (kg), ,=Cj;cos nsinp —Cysin n+Cycos Ncos b (12)

[0094] =y T3y HCo5 T3+ s, T
[0095]  JiALAL S W HOGHN T o) B I BRSO -

("nf)
[0096] d, =|——
"),
[0097] :——(r”bﬂbf)"'z
(&/),.
[0098] (13)
[0099] =-— U)o * [C;’ (5 )b]
(kf)mz
T A
(&),
[o101]  ifi

o021 (o, ); =(®,),

[0103] =C/(®,),

[o104] =C/(w,-w,), (14)
[o105] =C/(@,),-C/C(w,),

[o106] =C{(w,),~-C/C(w,+w,,),

[0107] 32, Jelifk s I T e
[0108]

17
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V).
_f-ﬂ— * (w”f )f)y

f-|
’ (V”f }f,y
d_ (m"f)f,x
e (15)
k), (7 (@) -Clova,), )x(n),), (¢! (@), ~C{C (o, +@,),)
h+[Cg’ (rbf)zj, "y
[0109] = ‘

(k) _(cv,+¢f (@), C (@, +®,), (1))
h{q(r@,)él

[0110] IR = AR CIHAL R &I 572, N & MAL I e iR = 72, fE VA& S

RAN =W HFE ;

[0111] 52 b, — AR uiAL s ] BLE BRI IEAS 77 ] F R AN Y6 o =, Ho 2%

BBV

(be (wib )b - Ci{CS (mfe +a)en )”)x

/1
_| I (16)
[0112] f ( ’ )
[0113]  SREUGHIRZE T FEN
[0114] & f=HX+v (t) (17)

[o115] v (t) Dy E I ME &, B OV I E S o A M A=, B ELv(D ] = 0, HE[v(®)
vi(t)]=r, 8 (t-1), r 4 v(t) fI5 R
[o116]  FEAE P OLUEIN T RE M AL RECL AT, B ST eIt i I REEAT & BN faT AL o

V), V)

[0117]  JER I EBh &R, JY H Ly ,%ZIKJ:'%JV_}rIIEé—/I\E?ﬁE"J,FJE—Q—Eﬁ%ﬁ
7z dfg h
4 e
Kii, HEH KT 107,11 | o, | FESA 10 °rad/s, |@,,| < 7{"— JERAKT 10°s 55—

J5 T, YAt s 2 R 5 1R, 10°°s (B 2 Bl e s i 8, 172, VB T R (53)

EINE ol

(kf ),,,Z (C»{Vn +Cf (@), X("@f )b)

h+| G (r, )b_z

(kf)“(cg’z;; +C/ (@), x(réf)b) |
: — ’ }'—(Cz;f(a’ib)b)x

h+ _Cb (rbf )b 1

[0119]  DRAESRE #2225 B A M FE I 00 R DGR 22 .

[0120]  1.ZLEAEHENYNIH P

[0121] (rbf) b (0) ry, 0) T7 b=, :‘FIEILZ :
[0122]

x +(C{(wib)b)y

[o118] f, = (18)

18
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cos U 0 —sin i -1 0 0 -1 0 0
C{: sinygsing cosny  sinpcosp |=| 0 cosy —sinp |=| 0 1, 1, (19)
cosmsin g —sinny  COSICOS U 0 -—siny —cosy 0 1, -1,
Ca Gy €,
[0123]  HTC, =|Cy Cp Cy |, T,k (19) 17
c, C, C,
[0124] (kf)n:C,;’Cj(kf
c, C, C, 0 0
[o125] ={C, C, C,|| 0 I, 1, ||0
Gy Gy Cu O 4 ~I, A1
G, G G }
[0126] =|C, €, G,
C, €, C,
Cols =Gy,
[0127]  =| C, 1, — Gy 1,
Cly; =Gyl
[o128] T2,
[0120]  (kg), ,=Cy3TpyCssTsy (20)
[o130] L (41),
C, G, G(0) (G,
01311 G (), =|Co Cu Cyo |1 |=| Cory |,
Cs; C; Cu/\O Lo,
[0132] &
[0133] | C;(r, )b } =C,r, (21)
[0134] i,
[0135] C/V,=C/CV,
-1 0 0 VG, C, C\V,
[0136] ={ 0 17, I, ||C, C, C,uilV,
0 7, -IT,\C, C, C,\V,
~u o SEA i (22
[0137]  =| Gl + Gl Gl + Gy, Ol + Gl ||V
Cols =Gy Culy—Colh, Gl =G, \Vy
-C V. —CLV, —CLV,
[01 38] = (C21];2 + C3ITZ})VE +(C22TZZ + C’E‘»ZTZB )V’V’ +(C23];2 + C337;3)KJ

\(C;:lTB - C31T22 ) VE + (C22Tz3 - Ca?_];_z ) VN + (Cstza - Csstz )VU

19
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[01 39] Cf (wzb) (rbf )b = 0 ];2 2723» a’:; Z 0 -wib,x
0 7

n —ip mg 5 wz’.l;,x 0
[0140] (23)
b B
-1 0 0 @y, .1, @y, 273
[0141] =t 0 Tz2 ];3 0 = T a)lbx Y
T’23 _7;2 milz,xr_v J T mzb Aty

-1 0 0 \a&, -,
[01 42] Cl{- (a)ib )b = O 7;2 ?;3 milz,y = 1b ¥ + 7-’ZJQ)MB 4 (24)

0 7, -1, a’ig;),z T a’zb ¥ Tz?a’ib,z

[0143] 43K (56)~(60) AW A (B 157 -
(k). (clv,+Cl(@,),%(n,), ).

,{Cf( zb)
. }1+[C:(rbf)bl )y (25)
" k) (Gl (@), x(5),)

N : _(Cl{ (a)ib)b .
h+[c,, (), ] )
[0145] EHIHESDEEL .

Cou oy~ Cu L) [~CulVe—CoVy -
foras] £, =\ i Cr QZ)X[C :’ +w:2 }L(T ohy + 1o (26)
“23%y ih,z y
oy g o (Gl Col) (Gl GG LI
’ h+Cyyr, (Ol + CT )V, + Ty 1, "

[0148]  XF T MR UL, HoKP 18 B — R R T L3 s AT, e b SXnT DATRIAL A
_ (C23T23_C33Tzz)

[0149] [, "o x(~C Vg —Coly + @)y 1, )+ (Tl + T ) (28)
[01 50] fv — (C23];3 - C332;_2) (C"IEZ + C3I‘TZB )VE + (C22T22 + C32T23 ) ’7N + CU:; i (29)
’ k + C23r +T a)zb Xy ‘

[0151]1 5 FE (64) (65) KR EATRZE, K Fr RAE+H SAFAES PR ZE, T UASE R 6
N R AR (CA (64) KRR x WD -
[0152]

CpTyy —Coi T,
£+5ﬂ:—(ki§h+éi :2) x(~Co (Vo + 8V, )~ Co (W +.67, )+ (@, + 6 )1, )+
[0153] (T (@3, +60);, )+ I (@ lbz+5@bz))
[0154] = (66) 1, C, 1 FAHE -

[0155] C* =C*(I+®")

(30)
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Cll Clz CB 1 —¢U ¢N

[o156] =|C, G Cyull ¢ L ¢, (31)
kcn Csz C33 _¢N ¢E 1

Gy +6,C, —9,Cy ”¢UC11 + C}z +¢ECB ¢NC11 —¢ECIZ +Cy;

[0157] = C21 + ¢UC22 _¢NC23 —¢UCZX + sz + ¢Ecm ¢NC21 _(ﬁsczz +C23

Co+8,Co 0 Cys —0,C + Gy +4,C 9(y —4,Cy + G

[o158] 3 (66) sk (64), JFmg &by DI, RIWI A3 B DGH AR ZE T e -

[0159] 6f=H,[6h 6V, 8Vy &y &y by e e e, e, ¢, el (32)
[0160]  Hede—A 1 X 12 (AT B, & (3% A>T IUARAR B2 2%, 3K L X 4 OGS ] R 1 58— i,
HEmAH——FHH,

Coi Ty~ Co T Y0, 7, +(Co Ty = Co TGy W +
[0161] ﬂ(ll)— (23 2 3 ) .2y (33 24 7ty 11) J

(h+C23r ) [(Cazrzzclz _C23Y;3C12)VN

[o162]  [F]3HA] LA1F 5]

[0163] S f=H, [6h 6V, 6Vy &y &y by e e, e, e, e e ] (33)
[0164] &I AIAFICIRIRE TR -

[0165] S f=H.[8h 8V, 6V, &, &y &, e, €, e, e, ¢, €T (34)
[o166] 2. ZZdAERaBINE N

[0167]  (ry),=(r,, 0,0)", n=0, ERaTCHHE TR SR AT LR R -

o168] £, = (Cuh];i;Cf];l) [((;121 + Czlza)VE +(C12T11 + Cszj;?a)l/z ]4_@3}1} (35)
13%x 13 zby X
C.T.—C.T GV + GV,
[o169] £, _{ Bhi( - H)XL;‘; U el e, (36)
“13%x zbz X

[0170]  _EIRTTREARH BAEATIRZE, 15K b R GE P SAFAE S PR 22, T LLSE B 6.
RIS E (U (T1) sl x BDGHRAED -
[0171]

(Cafi=Calh)
h+0h +C13r

f.+6f = (C dut 6‘ s )(V +oV, )+(@le1+@ng§3)

w, +ow, (37)
x(Vy +8V, ) =T (@}, + 6w}, )1, J s
[0172] X (73) #ZE (T1), FFus 2 mB /A, RITT 1S BDGIL R ZE T F -

[0173] 6 f=H,[8h 6V, 6Vy &y by &y e oy to B By Srz]T (38)
[0174] X5 (68) KA AN .

[0175]  f#&, e dt KAT AR YNNI P DGR Bt Rl 22 2 AR R AN T P DGR AR Ik A%
AU AR, AAE S RGN T

[0176]  Z=HX+v (t)

[0177]  XH, Z=6 f, H ] LAl HA AR R, v (1) Ros G Beas iy i I =

[0178]  PIRPU : Y™ e R /R S BB Al TH I iR 22, IR H IR ZE R S AR AT B 1E,
(EN D pp RS S IRV Er

[0179]  3AMEHL KARAEMAV B2 B TT 19, LA (x, vy, 2, B 1) BTERGH, T
21
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%Elz$ M3><57 & :

0o 20 » -Z
6
5
[0180] M, = 2()0-? 0 (39)
200 Z
6

[0181] 1B FIRZEAMHE Xo=0, 2Kl 5 P i 2406 T i BEAE B, 205008 07 2L, 79 21 i 200 28
PRI BRI 6~8 Fras o K 6 K], 46 PALIIER LR Leal it 3/ — DR 2, 46 R
ZEPh N /3, R ZE JLIE T 0, SR A AR EMA LR ZE W] AT, A& SHUALE R
ZRLAEAUEN R  1/6 5B 7 R, 416 AT ROt T 25 s R A, XL St
L EAR ZE K R R A 5 8 KRB, A5 AT LA 2R R AL 1] )P 5 iR 22 A1 (B R
[~ 5 VR M BT A E R

[o182] & 6~8 LM, A B B4R (X At OG5 18 4 & AL, AT DA 280 3 i 4 159 119
KB R R TR

[0183] 3 LA Ik AR R — MR HDC UL A B aefF S8l /AT 3 B A&
PRI T, AR A2 - (1D W R T AR B B R DR/ AR, 8 T /AT A B AT
BRG] 5 (2O MMETTAFAX SRS RS 5, AR T AT A e i AR 55 5 (3D B
TGP BT GPS AN FE T HISCR 5 () AR = T4l S 5 ~ 10 1%,

MIEl iR -

[0184] 1 2 AL BRI ¢ R

[0185] 1, v G AL S (KO B (rad/s) » h 2k G A% B 2% BE B9 Hb 1 1) v 1
(m), 0 AJeBI SEET FRA (rad), o MR BIENIELEE (rad/s) ;

[o186] & 2 JEOLMULIERERAE AT He LA E T R E

[0187] & 3 R W FEHE ]

[o188] & 4 & & AAPR R X RIE

[0189] &4 1, SRR FNUIRR, S AR EANR R, S RICIAL EAS AR R o T, A
SAERTF S AL E RIS v o N S AERT S I ERE, v A S AT S I E K&
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