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Abstract

This presentation is an overview of the Robonaut project. Robonaut is a

humanoid robot designed by the Automation, Robotics, and Simulation Division

at NASA's Johnson Space Center. The Robonaut project seeks to develop and

demonstrate a robotic system that can function as an EVA astronaut equivalent.

Robonaut jumps generations ahead by eliminating the robotic scars (e.g., special

robotic grapples and targets) and specialized robotic tools of traditional on-orbit

robotics. However, it still keeps the human operator in the control loop through

its telepresence control system. Robonaut is being designed for "EVA" tasks,

i.e., those that were not specifically designed for robots.

Our challenge is to build machines that can help humans work and explore in

space. Working side by side with humans, or going where the risks are too great

for people, machines like Robonaut will expand our ability for construction and

discovery. Central to that effort is a capability we call dexterous manipulation,

embodied by an ability to use ones hand to do work, and our challenge is to build

machines with dexterity that exceeds that of a suited astronaut.
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Ô

O
 O

^
- '

N
E'-+

 O
ct

O
 
^
	

^ct

A
^
 ^

'	
LLB





•
•

ONcd
L

I,

hCi

cnNbfJ
OahOO

O

c
n

c
^

u

a
U

O
O

• ..
O

o

p
Q

Q
Q

^
U

U
O

Q
U

N0

C
^
v
 
^

U
 
^
-

WO
 
^

UUEM

c
^

C
4

N

NOONw

Oc
^

'.dO

.0

O



N

. r
.

c
^

Oc
^

U

OC
I
A

 C
/^

' "''	
b!J .^	

Q^	
^	

N
•
^
	

.^

•
^
	

p
 
O
	

C
IO
	

c^

	

^
	

^
 
O

ct

O
 U

 
p
 c

^
 y

r
cr

c
r

c
t

^
—

' O

xc^

z

b.lJ

Wcc^

c^

bMOOP
5

CIS

bc
C

U000a O



Q
^

O

i

OU

CA
o
	

^
o

ct

^
 

O
O_c
t
	

^
a

ct

Ua^

H

Q
)

O

e

C
^

NO00

C
^

Q
^

004.)

W

^
 
U

,
y
 
U

O
 
^

C
I
O
 
.
c
t

c
t

O
 
Oct

cQ
J

o
^
 
Uc
^

U
O
 
^

bUp
 O

O
 
v
^

• 	
•



0
f

a^

1

jl

NNbJJ
ON

V
J

cz 	
O

 
^

N
C

4

W
 Q

 v
^
 ^

 
v

 
^
 ^

^

^
 
W

 
^
 
~

 
~

 
I
 
^

O
3

W
 ?

 c
r
	

o
	

o



a'A

0

3000NC
^

NONbJJ
ONN

e

UU
^

^
OO

N

3

O
^

^

O
v
i

c
^

N

a^UU^
 
v

^
 
O

ON
 
^

^
^
 
3

^
 
o



•
•

OUc^4J

H00rEx00

o
o

4-1
•

U
.1-0-r

o
^

w

o
^

c

O
^
^

3

.^
U

U
ct

O

U

t
b

.u
^
^ C
L

C
/
^

C
!
1

f



C
^

NONNN

OQ
^

"
GO

C
^

NQ
^

Uc^

C
C

j

U ^

U
 
U

N
 
^

O

Oc
t

U
 
^

Nc
^
 
c
t

bJJ 4^

bJJ



O

o5o
 
^

o
 
^

o
 
a
n

O

r

0Zo
 
-
^

0
 
o
n

Oa

o
 
^

,
^
 
a

tio
 
-
^

o
 
°
nJ

a 
-
o

0w

N

N
t
i 
Q

 
-
C

a
t
	

O
 
_c

t	
7

U
	

^
..-.

^
 •

^
 I	

I	
I	

I	
^

•	
0



Ub
A

C
^

C
/
^

C
/]

4e!^

o
c
t
UU_CN

 ,^
b
Q

0J;z ^
.
J

-0!^

P-"C
^

Q
^i

Q

U

Q
^

c
t



A<^

x000a
n

a0c0



xc bJJ

Uc^

N=1

c



00lt!!^

b
q

UC
^

h00



Nc^ON4J

F-M-^
x

OC
C

$

OOVr
-
-
^

c
t
Ur^

O
Oc
^

UC
^$

Nca^are
Q

'

C
^

c
n

-lt!^

O

ooM
 
^



NNF^CC$

v
^ a
n

c^

dNN



C
^

c/^

-0!!^

b
q

NOC/^

NN



NNC
^

NQ
^
a



"
^
I

,̂^^►
^
 ',A

,

_,^^.,



NNUc^NNb
.q

C
^

C
A

-0!!^

0

bq
c^O^

^
p

O^
N

^
N

4—
j

C
7
7
5

OC
1t

El^O04
-^

O.4
-j

Nr
O

1

UOc
^

O



o
°'

^'
o

^
0

0
^

3

N
^

.0U
U

c
^

U
U

^

^
O

w

c
^

c
t

•
OO

^
o^

U
o

ago
^
^

'
Ct

c
t

O
Ct

4-4
7=

U
^

O

O
^
^

^
U

U

c
t

^
O

u
N

C



Li

O

L
l

R
a
f
t

L
-
-
-
J

s
on

C

0
N

Ct

c
t

C
t

c1t

^
o

U
^

^
a

ct

c
t

ctI
I
I
^

I
I
^

Q
CA

4
—
j

O

Oc7z

(Ij

t
-
0
 0

ct
t
o

cO
O

O• 	
•	

•



^
^

O
O

p•^
'^O

U
,D

c^
U

1
^

N

O
I

I
I
^

I
I

I

0;z 0cc0 c0

•
•

•



UC
^

QNONU4J



C
/
]

0
a;

NC
A
I

O

c000U

C
!
^

^
 
O

O
 j

U

N

Q
^

C
^

O00U

C
jO.tiOti2OO00U

•	
•

•



loo"p,


