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Robots are everywhere

Atlas - Boston Dynamics Paco -Les Companions Jaguar 4X4 - Dr robot

Perseverance & Ingenuity - NASArobot Da Vinci Xi -  Intuitive SurgicalSelf driving car - WAYMO

Industrial robots, service robots, and much more …



Robotics
● Ultimate goal: create AUTONOMOUS machines 

that can behave and think like humans

○ Perceive with sensors
○ Decide with algorithms
○ Act with actuators driven by control systems

● Integration of mechanics, electronics, and 
programming
○ Heavy use of applied mathematics
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Overall view of robotics workflow
Perception - Decision

Localization

Estimated position Known map
2D lidar scan

Trajectory 
planning

Motion 
planning

● Dynamic Obstacle 
avoidance

● Behaviours
● …



Overall view of robotics workflow
Perception - Decision - Actuation

Challenges



Scope of This Course

▪ Mathematical and programming foundations

▪ Spatial transformation and rigid body motion

▪ Kinematics and inverse kinematics

▪ Feedback control (PID, feedforward)

Exercices and programming examples



Method

● Language
● Applications

● almasri.mahm@gmail.com
● https://www.linkedin.com/in/mahmoud-almasri-78b9788a/
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