HooOUOOODODDODDODODUODOUOODOOOOUOUOooooog

M2010MMO035 00O OO
gboooooono o

1 0000

00000000000000000,0000000
000,000000000000000000000
0000000000000000000000000,
00000000000000000000000000
0000000000000000000000000
000,00000000000000000,0000
0000000000000000000000000
ooo (1o

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000 20

0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000 HooOO
O00000000Heo 0O0OO0O0000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
oooo

2 bDooodooobobod

bobobobOoboooooooooboobobo
gboooooo

01200000000

uboboboboooooboboboo 200000
gboboooboooooobooo,ogoooooooo
gboboooooooo,oooboboooooocooobo
gbo.boooooobobooooooboooog,
gboooobooooooooog.

Pitch axis

02 200000000000

gobooooooboboooobooooboooooo
doooodooooboobooooooooooooooo
gbooooooboobobobooooooooog
gooood

i BopVinip + Ky Viny — Byf
Jeq,p + mhelilgm

12} — KyyViny + KypVim,p — By 2)
Jeq,y+mhelilgm

000, 60rad:0000, ¢[rad:000, B]N/V]:000

000, K[Nm/V]:0000000, Jkém2:00000

00,mmg:00000000, l,m:00000000

00000000 [3)0

obO,0o0bobocboboobooobooonga

(1)

x(t):[xl T2 T3 I4]T

XK

0 0 1 0
4 0 0 0 1
= B
0 0 _Jeq,p“l‘l\lphelil(z;m OB
By
00 0 Jeq,y+Mpeiil2,,
0 0
0 0
B = Kypp Kpy

Jeq,ptMneril2,,  Jeqp+Mpeil?,,
yp vy
Jeq,ytMneiil2,,  Jeqy+Mneiil2,,




1000
01 00
gboooboobooboobob 3ooonn

—*)rE

03200200000

goo,0ooboooboobooboobooboo

T _ x(t)
é e(t)

gbooobooboooobooon

A 0
-C 0

ﬁ]:@ R f%ﬁr

3 HooOO
3.1 000000000
P(s)0000000000P(s)00000000000

An(s) = P(s)P(s)t =1 (4)

D0000000000A,()0000000000
000 4000000000000000000000
O0y=Pu0000000O

000000000D000000000000000
0000000000000000000000000
00000000000000000000000000
00000000000 00000000000000.

3.2 ODO0O0OOOOO0ODOODbOOobOoOoDbd

040000000 bODOOODOO TODOOODOO.
o0 KOOOooooooooo

T = PK(I, + PK)™* (5)
0000000000000000000000.

I AmT [loo< 1 (6)

P(s)

Ame

u Pe +y+ Y

04 DO00OO0O0OO0OOoDOOoboooogoon

OO00Doo0o0ooO0 A,0000000C00D0OO0
ooobooogo

7 | Am(jw) [<| Wi(jw) | (7)

00000000 TOOO0OO0O0O W,0000000
0000000000000000000000000
000000000 4o

| WiT [loo< 1 (8)

4 00000

000000D0000000000000000000
000000000000000000D00000000
000000000000 000000000000000
Mper;|kg) D0 00 000 00Jeq,p0Jeqy[kgm? 00000
0D00000000000000000000000000
1.38< mpei< 1.48[kgl0 0000 O OO0 0.0384<Jeq
< 0.0423[kgIm?)00.0432< J,, , < 0.0471[kgm?| 0000
O00000000000000 P, 0000 0.05kg0
01kgl 00ODOODODOOODOODO PO 0000
RO Ps0PR0 AOODOOOOO0A,(O0O0D0OCO
O00000000060A,(jw)D00W,(jw)DODO
W, 0000000006 00000000000000
oooo0o0oO0o0o0oooo0o w, 0000000000
oo w,0000

POW,0W, 00000000000 DODODOOOO0OO

Ay By
Cp Dy

Ay
Cy

B,
D,

A, B,
C:E DQ?

P = DWtD ,Wm -

000000000000 o0oo (s)ooooo.

(9)

i(t) = Az(t) + Biw(t) + Bau(t)
Z(t) = Cll'(t) + Duw(t) + Dlz’u(t)

gooo.



O0O0LTIOOD0O0 G(s) O

ooood

z1

1G(5)]lcc <757 >0

i Ap 010 B,
B; Cp A |0 By D,
0 01]0 W
D.C, C,|0 DD,
W 010 0
I 010 0
L 0 110 0
z3 z2
Wx Wt

d

(10)

(11)

05 000o0ooa

O000o0o000oo0o0oOooooooLMI(DOOO
000)00000000oOoOoOooooooooo

Galn (as)

10

10"

Frequency (rad/sec)

06 WA,

Ced0O0OOW,0 A,000000 W,0000O

oooooo

Wi [

) 1
—-1.75 0.35

|

(12)

ooooooooooow,Ow, 000000000

[4
e

0 2

10 0 0 0 0]

010000

001000

W, = (13)

000100

0000 30

00000 1
0000000000000 00000000000
0 K,000000000000
|:—577.52 21.58 —61.42 5.97 80.91 —2.71 —0.01 —0.01]
—188.98 1.55 —20.10 0.42 26.72 0.65 —0.01 0.11
0000000000 K,0000000000000
00000000000000000000000060
O0yO00D0000 0.3rad 000000000000
00000000000000000000000000
00000000000000000000HcoOO00
0000000 K,0DOOO0O000000000000
0000000000000K,00000000000
0000

K _[176 1.36 7.45 1.5 4.97 0.103 (14)
LQR = |_194 134 —0414 11.4 —0.514 0.995

gboooboooobooboobooboobooogo
oooooOoOoO0oO0OO0OO0O0O0O0OO0OKRODODODOODDOOO
gbooboo-143500000000000000000
ooooooboooog

—143.50

pole = | 4561 0.16i (15)

—0.56 — 0.16%
—9.9526
—0.0550

gbooboobooobobooobooboobobogn
gbooobooboooo

A=z+jy (16)

googoboobooboobd -10<z<0000
gbooooboobooboboooboobooboon
rO0ogg

Re

N

Ovo0oooDo



Oroo0o000oOo0oOoOooooOoLMIOOOOOO
ooooooo pP>00000oooooo

PA+ ATP+20P >0
PA+ATP <0

goooboobgoboobobobobobooooobo

—9.5743
—9.2756
—3.5625
—0.5211 4 0.19373
—0.5211 — 0.19373
—0.1433
—9.9447
—0.0565

pole =

goooooooono Kyoboooooooo

—39.14
—13.39

1.48
—4.59

—4.12
—1.42

0.41
—1.28

—0.19
1.32

—0.01
—0.01

—0.01

5.45
2.08 0.11

5 Uouodoobbobuodn

ooooobo0o0oooo0o0ooDbo000 Ka,o0oo
000y 000000 03rad) D0ODOOODOOOO
gboooooooooooooboboooboooooon
gbooooogao

; L
0} 80 90 100 50 60 0 8 90 100

tine[s

09 Py:¢p=0.3

5
k] 80 90 100 50 60 k] 8 90 100

011 P0529:0.3

3 5
50 60 0l 80 90 100 50 60 0 80 90 100

tine(s|

012 P:0=0.3 013 Py:y=03

inels) tine[s

016 00:0=0.3 017 00y =03
080l 90nbooooboobonboOon 1000 1500
oboobooobD w00 170 00000000000
ugbogbgoogoboabod
gobobooooboboboboooobobon
gboboooboobbooboboobooboboobbon
gbooboobobooboobobooboobboobboon
gbogboobooooboon

6 UOO0OOO

bobobooooooooooooobobonbo
gooboooooboooooboooooobooobooo
gboooooobooboboboooboooooogoog
gbooooooooooboboboooboooong
ooooboooo

gooo

(1] 0000000000000 HeeOOODOOOOO
PIDO0ODO0O0O00DO0OO0O0O0C0O0O0O00OVol4lO
No.20 149/156 (2005)0

2 0000000000000 0O0O0O0O0OO00O00
goboooboooooboooobboooboobon
00000002700 200 (2009)0

3] 00000Heo DOOOOODDO0000O0O0D000
00000000000 000000 000000
(2009)0

[4 000000000000 O00O0DO2001.



