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pooboooonooooboooodoon Table 1 0 Physical Parameters
0000000000 0000ODDOOoooDDO Ly || Length of Pendulum
m Pendulum mass
gooobooooobobbooooboboogn r Length of Rotary Arm
oo00ooo0ooooooooo h Pendulum length to the top of the ground
0 Rotation angle of the Rotary Pendulum
2. goooooodoodao a Gradient angle of the Pendulum
OD0000O0Fiel000000000D0O00O J Arm Moment of inertia of the Rotary Arm
Jp Moment of inertia of the Pendulum
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Fig. 2 0 General principles of adaptive pole place-
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R(N)O(N) = f(N) (9)
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O(N) = R™H(N)f(N) (10)
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A(q)y(k) = B(q)u(k) + w(k) (13)
00000000000 (13)0000000000
000 ARXODOOOODOODOOOOOOOO0OO
O0000000000000000000000

O000ARXOOOOOOOOO Glg)Ooooo
0 HeOOODODOOODOoOooooo

ﬂ%@zig;H@ﬂﬁiQﬁ (14)

O0O0OD0ARXOOODO 100000000000
good

B(k10) = [1 — A(@)] y(k) + Blg)u(k) = 0" (k) (15)

3.5 O000OOO0O0O0OO0O

VS k) )
VI (k) — 5(k)}

gboooboobOoboboobooboobooooog
obooooboobooooboboooo

5= > uk) (17)

OO000g0O000D00000D0O0O0000O0D0OO

FIT(O) =

3.6 ARXUOOOOOOOOOO
0000000000000000000000
ooooooo

0 . | . | . | . | .
I T 27 25 28 286 20 295 0
Time
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Fig. 4 0 Compliance rate of ARX model
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Fig. 50 Position of the desired poles



FighOOOOOoOoooooOooooDDDOODOO
U00oo000b0000Db0000FighOODOO
gbooobooobooboboooboooboooog
obooobooobooboboboobobobooooo
gbooobooobooboobooboobooooog
gboooboooboboooboooboobooobooo
gbobooboobooooobooooooboooo

3.8 UU0UOOOOOOOO
000000000000000000000
P(s)C(s)000000000000000000
0000000000000000000000 0
000000000000000 Fige0OO0OO
00000000000000000000000
00000000000000000 (-1,0000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000
000000000 L(s)0000 0 L w) =
180[deg) 0000 D0O0O000 |Ljw) =1000
00000000000000000000000
000 GM[dB|OO0OO

GM := 20logyo = —20logao|L(jwpe)| (26)

1
L{wpe)
0000000000L(s)00000 [LGw)| =1
00000000 L(jw)=180[deg) 000000
00000000000000 PM(deg] OO

PM =180+ 0 L(jwpc) (27)

uoddooboddidlDw,cOODOOOOOon
goooooooooo eGMOooooo PM OO
oboboo0oooobOoboboooobon

Im

IL(jwpc)

/ K Pm Re
/7
Gain / ,"
— Large/ J
I b e
1 |
| X Unit circle
Instability Limit of stability a
stability

Fig. 6 O Position of the desired poles

4. UOgooon
00000000000000000000 Fig7?

0 Fig80OOOPtOOOOOODO0O0OOOOO0O

PrO000000000O0000O0O00O0O

e S -
3
/
). '

Arm angle(deg)

i
7 —
/ - - Pr

50 255 260 265 270 27.5 280 285 290 29.5 30.0
Time(sec)

8
6
4
2
0
2
4
6
8
25

Fig. 70 Inclination angle of the arm
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Fig. 8 0 Inclination angle of the pendulum

Table 2 0 Comparison of the inclination angle of

the arm
fmax[deg] | fmin[deg] | range[deg]
Pt 1.9523 -2.3215 4.7238
Pr 6.8336 -6.7699 13.6035

Table 3 O Comparison of the inclination angle of

the pendulum

amax[deg] | amin[deg] | range[deg]
Pt 0.6152 -0.5273 1.1426
Pr 0.7031 -1.1426 1.8457
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