Motion Programming Environment

for Humanoid Robots

Objective

e Developing Motion Programming Environment
- Specified for humanoid robots and not limiting
their kinematic structure,
- Describing motions independently to kinematic
structure with expressiveness,

- Vertically integrated from low-level to high-
level equipped with error detection at each
level,

- Providing a handy measure

for programming

humanoids, avoiding starting from scratch.
Humanoid Modeling fotion Description Language
q‘;r — [ ] Motion Language L Kinematic Machine
‘@ 0@ G W‘“’"‘“‘;@Hnm"" * Motion language [ C U* ° U.X,Y,Gh)
ol o wo  [TEFTFOOT — RIGHT FOOT . L < .
= |f:> [ ‘ . =] where U is a finite 8 X: state space (joint
{ “ . Calas NECK ) A gy input alphabet. 2 Yvalues)
F ] T \ 1
- ,.f'“’"" k‘ A4 el [ reom (e 8  5:X Y s pace
o P *: Kleene star (pi = G(a)ju: y = h(z)

[ Humanoid Abstraction and Tree Structure ]

Overall Framework

“Bring the cup on the table” (combined)
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Occupational Task (inspired by

MIM (Method-Time Measurement)) :

- Computes the mean time
required to perform an

occupational task by =
decomposing a task into T4
primitives,
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- Is proven at decomposition.
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[TaBIe of Motion Primitives- ]

dynamic variables and
parameters

e Provide a measure for modeling
kinematics and dynamics
Emulate real sensors and

e Compute actual kinematic and

* Execute dynamics simulation

Imultatlion

[ Real robot and its Simulator ]

(runtime debug)

e Analysis for Error-fr
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