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Hip joint

Center of Mass
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machine path

boom pivot

boom

pitch pivot

Top View

Side View
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Flight: Descent

Compression Thrust

Liftoff

Landing

Escape

Flight: Ascent Flight: Descent

1. 2.

3. 4.

5. 6.

7. 8.
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X

Y

Z

Forward travel

Pitch axis

Tail

Thigh

Shin

Foot

Toe

Body

All rotations are measured with the right hand rule:
the pitch arrow shown is a positive rotation around the 
Y axis. All angular measurements are made from the 
reference position shown on the right. The Z origin is
the ground.

Hip joint

Knee joint

Ankle joint
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Arrows denote velocity vectors

Ball With Horizontal
         Velocity

Time

Ball Bouncing
   Vertically

Time
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Arrows denote velocity vectors

Hopping in place

Time

Forward hopping

Time
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Virtual leg is shown
as broken lines.
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Assume rigid
 hip joint.

Assume massless
   leg.

Zero torque at knee.

Point contact assumption:
assume zero torque at toe.
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L

Given: no torques
 applied at either end.

Equilibrium guarantees that
the forces will be equal.

The forces will be proportional
 to the angular displacement
 of the torsional spring, which
 is a function of L.
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VAX 11/785

Sun Workstation

320C30 DSP computer
on board robot

320C30
  DSP

16K x 32
Static RAM

16 Channel
12 bit A/D
 Converter

4 channel
12 bit D/A
converter

Unibus Interface
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o 
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en
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rs

To Actuators

Bus Buffer
on board robot

Long Bus

(~30m)

Operator's
Console

EtherNet
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