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Introduction to Robot Kinematics
Understanding the Movement of Robots through Kinematics

DEFINITION

Robot kinematics studies the motion of robots without considering the forces involved. It focuses on how robot joints and
links move to achieve desired positions and orientations.

KEY CONCEPTS

Degrees of Freedom

Degrees of freedom refer to the number of independent
movements a robot can make, such as rotation and translation.

Forward Kinematics

Forward kinematics calculates the position and orientation of the
robot's end effector based on joint parameters.

Inverse Kinematics

Inverse kinematics determines the joint parameters needed to
achieve a desired position and orientation of the end effector.

Kinematic Chains

Kinematic chains are sequences of links and joints that define the
structure and movement of a robot.

Homogeneous Transformation

Homogeneous transformation matrices are used to represent
the position and orientation of a robot in space.

EXAMPLES

→ A robotic arm reaching for an object on
a table.
→ A mobile robot navigating through a
maze.
→ A drone adjusting its angle to capture
aerial footage.

MEMORY TIPS

★ Remember 'F' for Forward and 'I' for
Inverse to distinguish kinematics types.
★ Visualize a robot arm as a human arm
to relate movements.
★ Use the acronym DOF to recall Degrees
of Freedom.

COMMON MISTAKES

✗ Confusing forward and inverse
kinematics.
✗ Neglecting to account for all joints in
calculations.
✗ Assuming all movements are linear
without considering angles.

QUICK RECAP

Robot kinematics focuses on the movement of robots, analyzing how joints and links interact. Key concepts include forward and
inverse kinematics, which help determine robot positions and movements. Understanding these principles is essential for
effective robot design and control.
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