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Assumptions

1. Lump mass model

2. Rigid link

3. Neglect the frictions at all joints

4. No slip motion
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LIBIMTE

Battery

Harmonic

Gears

Height

1450 mm.

Width

305 mm.

Depth

344 mm.

Weight

53 kg.

Leg DOF

2X6

Actuator

Harmonic Gear + Pancake Servo ,DC

Senvo

Gear Housing Material

Aluminum

Link Material

Aluminum

Link Cover

Fiber Glass

Sensor

Incremental Encoder , Force Sensor

Inclinometer , CCD Camera,

CPU

Pentium 111 600 X 2

Motion Controller

4 Axis Motion Controller x 4

Servo Amplifier
Leg

Pantilt

PWM Servo Amplifier x 12
PWM Servo Amplifier x 3

Battery

12V 2Ah x5
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Postural unstable




Actual Lefi Joint Angles

Actual Ground
Reaction Fore

Biped
Robot

Actual Gound
Eeartion Force

Actual Body Oxeniation




Actual Left Joint Anldes

Actual Body Position

Actual Ground
Reaction Fore

Biped
Robot

Actual Ground
Eeaction Force




Control position of

ground reaction force

VEDIO 1

VEDIO 2

Time [Sec)

Tirne (Sec)
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Joint Space Controller FIBO

Actual Joint Angles

Desired Joint

Walking Pattern Lheles Joint Space Joint Torques
Generator Controller

Hip Torques

Desired Body

Orientations
Body Posture

Controller

Ankle Torques

Desired Virtual Posture Tipping
Tipping Point Controller

Actual Force Positions

Actual Body Orientations




Joint Controller with Joint Controller with singular
singular configuration avoidance configuration
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Singular Configuration




Actual Joint Angles

Desired Joint

Walking Pattern RUgIES Joint Space Joint Torqugs
Generator Controller

Hip Torques

Desired Body

Orientations
Body Posture

Controller

Ankle Torques

Desired Virtual Posture Tipping
Tipping Point Controller

Actual Force Positions

Actual Body Orientations



Body Posture
Controller

Roll Axis Pitch Axis




Body Orientation and
Joint Control

—— Series1
—— Series2
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Posture Tipping Controller "
Actual Joint Angles 58 FIBO

Desired Joint

Walking Pattern Lheles Joint Space Joint Torqugs
Generator Controller

Hip Torques

Desired Body

Orientations
Body Posture

Controller

Ankle Torques

Desired Virtual Posture Tipping
Tipping Point Controller

Actual Force Positions

Actual Body Orientations




Position of Force Control
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Position of Force and
Joint Control
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Postural Unstable: 1 Postural Unstable: 2 Postural Unstable: 3
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Frame assignments for humanoid robot
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Ground
Reaction Force
Aodel




Linear PID control Nl 15lumagaaivinssy

Propaortional Term

Output

To Matar
[

Actual Position
From Encader
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Linear PID control
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Force Torque Sensor Design FIBO
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HanN15NINI14V09 Harmonic Gear

Your compalent partnar in "Total Mation Controd®




FIBO




v Y o a d
anvazmsnlasuilasvesvenevazimsfuva auy b

e ATt Q .
-
et i e pa————
LA LT PO L Mol

s
Ay B
AL T iasnt S
A Al dap RS T T e e




