
ROBOT DYNAMIC MODELING

Definitions :
- Kinematics ( forward)
- statics
-

Dynamics
• Homogeneous matrix
• Jacobi 2h
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ROBOTMANIPULATOR.set of r¥yb¥es connected by joints
• revolute
• prismatic

• Typically joints are actuated by system of motor
+ Tros mission ( e. g., gear box)
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qi : i-th joint coordinate
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HOMOGENEOUS TRANSFORMATION

Def : pose ¥ position and orientation
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COMPOSITION OF TRANSFORMATION
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REPRESENTATION OF ORIENTATION

• Rotation matrix [3×3]
• Euler angles [ 3 ]
• Roll - Pitch - You [ } ] } Minimal representations
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• Quaternions [4 ]



DlFFERENT1ALklNEMA
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Rotation 2 ✗ is of joint i
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DIFFERENTIAL KINEMATICS
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STATICS

Problem : given wrench ( force + moment) applied at the
end - effector ⇒ compute joint torques generated
by this KEEN ¥

Power at the joints : P
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DYNAM
Problems :
• Direct dynamics : q , q
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T ⇒ oj SIMULATION

• Inverse dynamics : q , Oi , Oi ⇒ T CONTROL
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: mass matrix
,
positive -definite

,
symmetric
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: centrifugal + Coriolis effects
•

gcq ) EIR
"

: gravity torques
-Nonlinear equations
- Linear in ii. T.lt if 19,0;) is fixed




