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가 증가할 때
가 감소할 때
가 변하지 않을 때



lm3
x2

z2

lm2
x1

z1

z0

x0

y0

lm1 z3
x3

y3

lm3
x2

z2

lm2
x1

z1

z0

x0

y0

lm1 z3
x3

y3

z3
x3

y3

x3

y3

ls3

ls2

ls1

x0

y0

z2

z1

x1

x2

z0

x3

y3

z3

ls3

ls2

ls1

x0

y0

z2

z1

x1

x2

z0

x3

y3

z3

x3

y3

x3

y3

z3









-150

-100

-50

0

5 0

1 0 0

1 5 0

8 9 0

9 0 0

9 1 0

9 2 0

9 3 0

9 4 0

-160
-140

-120
-100

-80
-60

-40
-20

0

Z-
a

x
i

s

X
- a

x i
s

Y-axis

Mas te r
Te lemanipu la tor

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
tr

o
l i

n
p

u
t(

V
)

-10

-8

-6

-4

-2

0

2

4

6

8

10

Calculated control input
Actual control input

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
tr

o
l i

n
p

u
t(

V
)

-80

-60

-40

-20

0

20

40

60

80

100

120

140

Calculated control input
Actual control input

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
tr

o
l i

n
p

u
t(

V
)

-40

-30

-20

-10

0

10

20

30

40

50

60

Calculated control input
Actual control input

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
ta

ct
 f

o
rc

e
(k

g
f)

-10

0

10

20

30

40

50

60

70

80

Fcx

Fcy

Fcz



-120

-100

-80

-60

-40

-20

0

9 0 5

9 1 0

9 1 5

9 2 0

9 2 5

9 3 0
9 3 5

9 4 0

-160
-140

-120
-100

-80
-60

-40
-20

0

Z-
a

x
i

s

X
- a

x i
s

Y-axis

Mas te r
Te lemanipu la tor

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
tr

o
l i

n
p

u
t(

V
)

-10

-8

-6

-4

-2

0

2

4

6

8

10

Calculated control input
Actual control input

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
tr

o
l i

n
p

u
t(

V
)

-15

-10

-5

0

5

10

15

Calculated control input
Actual control input

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
tr

o
l i

n
p

u
t(

V
)

-10

-8

-6

-4

-2

0

2

4

6

8

10

Calculated control input
Actual control input

Time(sec)

0 2 4 6 8 10 12 14 16 18 20

C
o

n
ta

ct
 f

o
rc

e
(k

g
f)

-5

0

5

10

15

20

25

30

Fcx

Fcy

Fcz






	분과별 논제 및 발표자

