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CS 4649/7649
Robot Intelligence: Planning

Sungmoon Joo

School of Interactive Computing

College of Computing

Georgia Institute of Technology

Potential Field, Kinematics

*Slides based in part on Dr. Mike Stilman’s lecture slides
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Course Info.

• HW#1 due Oct 6th

- Wiki - Add your group info.

- Need a repo.?

- Late policy – No late HWs
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Navigation Planning

S

G

Assuming full knowledge, how does the robot ‘plan’ its path from S to G?
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Final Navigation Planner: Potential Fields
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Potential Fields

*Simulation by Leng-Feng Lee@Buffalo Univ.
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Potential Fields
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Potential Fields
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Potential Fields
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Alternate Use of Potential Fields
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Summary: Navigation Algorithms
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Manhathan Distance  – Distance measure in grid world

Manhathan Distance
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Coordinates
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Rigid Body Displacements
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Rigid Body Displacements
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Homogeneous Transformations: 2D
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Coordinates
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Representations of Rotation (Coordinates)
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Fixed Axis to Rotation Matrices
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{A}

{B}

Translation of origin

Representation of unit axes

Homogeneous Transform 3D

Description of  frame B relative to frame A
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{A}

{B}

Translation of the origin

rotation

Homogeneous Transform 3D

Mapping: Change descriptions of (the same)point p from frame B to frame A

{B’}
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{A}

Translation

Homogeneous Transform 3D

Operator: Moving Points – Rotational operator & Translational operator

{A}

Rotation
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Homogeneous Transform 3D
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Coordinates
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Robot Degrees of Freedom
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Robot Degrees of Freedom
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Forward Kinematics

x

y{0}
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Forward Kinematics
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Forward Kinematics

x

y

Representation of frame1 in frame0*

*Alternative interpretation – Moving operation

{0}

{1}
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Forward Kinematics

Representation of frame2 in frame1

{1}

{2}
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Forward Kinematics

Representation of frame3 in frame2

{2}

{3}
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Forward Kinematics

Representation of frame2 in frame0

Representation of frame3 in frame0
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Denavit-Hartenberg (DH) Parameters
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DH Parameters
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DH Parameters
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DH Parameters

*special links – first, last

*special cases – eg. parallel links
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DH Parameters

*Beware of the fact that the notation is slightly different!

http://www.youtube.com/watch?v=rA9tm0gTln8
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Configurations Space

https://ford.ieor.Berkeley/cspace
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Configurations Space
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Configurations Space
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Configurations Space
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Configurations Space
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Interim Summary
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Kinematics
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Kinematics: Standard Representation
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Why Kinematics?
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Let’s Consider Planning
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Kinematics
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Inverse Kinematics
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Analytical Methods
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Analytical Methods
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Analytical IK Example

]T
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Analytical IK Example

]T
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Analytical IK Example

]T
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Analytical IK Example

]T
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Analytical IK Example

]T
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Analytical IK Example: Wrist

]T
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Analytical IK : Summary


