
0 5 10 15 20 25 30
−100

−80

−60

−40

−20

0

20

40

60

80

100

Time (s )

θ 
(r

ad
)

b)

−100 −50 0 50 100
−600

−400

−200

0

200

400

600

θ (rad)

ω
 (r

ad
 s

−1
)

a)

−12 −10 −8 −6 −4 −2 0 2 4 6 8
−100

−50

0

50

100

150

θ (rad)

ω
 (r

ad
 s

−1
)

c)

0 5 10 15 20 25 30
−12

−10

−8

−6

−4

−2

0

2

4

6

8

Time (s )

θ 
(r

ad
)

d)

−0.2 −0.15 −0.1 −0.05 0 0.05 0. 1 0.15 0. 2
−0.4

−0.3

−0.2

−0.1

0

0. 1

0. 2

0. 3

0. 4

θ (rad)

ω
 (r

ad
/s

)

e)

0 20 40 60 80 100 120
−0.2

−0.15

−0.1

−0.05

0

0.05

0. 1

0.15

0. 2

θ 
(r

ad
)

Time (s )

f )

−0.2 −0.15 −0.1 −0.05 0 0.05 0. 1 0.15 0. 2
−0.4

−0.3

−0.2

−0.1

0

0. 1

0. 2

0. 3

ω
 (r

ad
 s

−1
)

θ (rad)

g) h)

0 20 40 60 80 100 120
−0.2

−0.15

−0.1

−0.05

0

0.05

0. 1

0.15

0. 2

Time (s )

θ 
(r

ad
)


