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Industrial robots, service robots, and much more ...

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

Self driving car - WAYMO robot Da Vinci Xi - Intuitive Surgical Perseverance & Ingenuity - NASA



e Ultimate goal: create AUTONOMOUS machines
that can behave and think like humans

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

® |ntegration of mechanics, electronics, and
programming
o Heavy use of applied mathematics



Perception

/ 360° Ricoh Camera

+«—— E-compass

4= VLP-16 LIDAR

Wide Angled Camera
Ultasonic Sensor Array Wansview Camera

Delphi ESR Radar

Rotary Encoder

(Tibebu et al., 2022)

Map of the Ervironment and Robot Trajectory




Perception
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Perception - Decision
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OVERALL VIEW OF ROBOTICS WORKFLOW

low high forces
desired power power

and
bt controls gontrols actuators torques | dynamics of
cont rol ler a.mphﬁers wnd srmeand
transmissions environment
local

feedback

motions
and
forces

ul | ;
\ A-I-I ',wy

2% settling time
overshoot




Mathematical and programming foundations
Spatial transformation and rigid body motion
Kinematics and inverse kinematics

Feedback control (PID, feedforward)

Exercices and programming examples



e lLanguage
o Applications

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