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Welcome
NASA - Johnson Space Center

- ER- Software, Robotics and Simulation
- ER4 — Robotic Systems Technology Development Branch
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Design and Development
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Hand Electronics Battery and BMS
derived from RoboGlove based off R2
battery for
International
Space Station

Hip and knee
actuators
derived from Arm Actuators derived
X1 Exoskeleton from R2 Robonaut -

improved SEA design

Force Sensing Shoe
is derived from X1
Exoskeleton shoe

Hand derived from

Motor Controller is an R2 hand

improved version of
R2 Climbing Legs and
X1 Exo




Valkyrie (‘val’) \V/

- 44 Degrees of Freedom '\" |

- 2 KWhr Battery "W 39 3 DOF Neck
- 3 Core i7 Computers

- 1 Carma GPU

- 3 IMUs

- 3 LIDARS

- 2 6-axis Force/Tog
- 2 Pressure Sensig

- 2 3-axis accele

- 4 Digital HD Gar

i
- 6 Depth Mapy
- 10 single-axis §
- 44 Motor Cont

3 DOF Waist




Energy Storage System

= - Two high
performance
£ |ithium lon battery
= packs.
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Design and Development
Forearm and Hand

- Small integrated and light
weight structure:

- 3.6 Kg,

-Joint torque control, series elastic
wrist roll

- Two modular four axis motor
driver and system control nodes

- One single axis motor driver and
power distribution node
- Single sensor collection node

- 24 hand tactile sensors distributed
throughout fingers and palm

- 13 joint position sensors

- Three axis accelerometer and
gyro




Design and Development
Modular, Flexible, Force-Sensing Foot

- Integrated sensors

« 6 axis force transducer bellow
ankle

- Contact sensor array across sole
of foot
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- 3 axis accelerometers and gyro
- Carbon fiber foot plate

- Flexibility for foot roll

- Spring for heal strike and toe off

Lining

Durable Aubber Outsole
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Design and Development
Fall Protection
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Software and Control




Robot Skills v
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DARPA ROBOTICS CHALLENGE CDR

Car Ingress v &V
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Amazing Team







2/25/2014




Proprioceptive System
(Power and RobolNet enabled sensors)

CPU &
PDMITI

Single Turbo Single Turbo
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6-Axis FIT 6-Adeld

Sensor Sensor
Tekscan ".; ‘ '- . Tekscan

Foot Board Foot Board
Boards - Boards

Hardware
Architecture

Bundle |

s HV Power (150-109V DC)

|V Logic Power (12V-9V DC)

24\ Power (24V DC)

ROBONET (MLVDS)

PARALLEL COMMUNICATION (MLVDS)
ARM SENSORS (USB)

Dual Turbo

T-board

Single Turbo
T-board

In-Line
DISCONNECT

Turbo Driver Motor

Controller

End Effector Motor Drivers /
Sensor Boards

Touch Sensors




Exteroceptive System
(USB & Ethernet enabled vision sensors)
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