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Module!

Teacher

Topics

1 —Introduction

Nuno Lau; Luis Paulo Reis;

Armando Sousa

e Artificial Intelligence

. Basic concepts of Robotics

e Artificial Intelligence in Robotics

. History, Evolution, and Current Trends in Intelligent Robotics




MAPi 2024-2025

2 — Architectures for Robotic Nuno Lau . Reactive, Deliberative, Hybrid
Agents . Belief, Desire and Intentions (BDI)
. Cooperative Architectures
3 — Perception and Sensorial Nuno Lau . Proximity sensors: Sonar or ultrasonic, infrared (IR), touch, light and feel
Interpretation sensors

. Computer Vision: Cameras, Digital Image, Colour Models, Image
Processing, Image Analysis

. Odometry, Rotation and Compass Sensors

e Sensor Fusion TechniquesD

4 - Localization and Mapping Armando Sousa . Creation, Representation and Updating of World States.
. Markov and Gaussian Localization

. Grid and Monte-Carlo Localization

. Mapping: Occupancy Grid and SLAM

. World Exploration

5 - Mobile robots control: Armando Sousa e Gears, Speed, Torque
Locomotion and Action . Robot locomotion simulation
6 - Robotic Learning Luis Paulo Reis e Optimization methods

Reinforcement Learning

7 - Navigation Nuno Lau e Algorithms of navigation in known/unknown environments
o Voronoi Diagrams
e  A*and D* Algorithms
e Cellular Decomposition
8 - Cooperative Robotics Luis Paulo Reis . Introduction to the cooperation between robots for teamwork
. Joint Intentions, TAEMS, Role-Based, Social Rules
. Communication and Mutual Modeling
. Locker-Room, Strategical Coordination, Partial Hierarchical
. Swarm Robotics
9 - Applications Nuno Lau; Luis Paulo Reis; . National and International Robotic Competitions: RoboCup,
Armando Sousa RoboOlympics, Fira Cup, DARPA Grand-Challenge, Portuguese Robotics

Open, Autonomous driving, Micro-Mouse (Micro-Rato) and fire fighting
Robots; European Robotics Challenges; Amazon Picking Challenge

. Robotic simulators: Soccerserver 2D and 3D, RoboCup Rescue, Virtual
Rescue, Ciber-Mouse, Gazebo, USARSim

4 Objectives

At the end of the course, each student should be able to...

01 Acquire knowledge of current state and trends in intelligent robotics and practical knowledge from programming
real/simulated robots;
them;

02 Demonstrate an understanding of main challenges of the discipline and be enabled to select appropriate techniques to solve

03 Have a broad critical understanding of how Artificial Intelligence may be applied generally to intelligent and cooperative
robotics;

04 Appreciate the problems associated with programming and controlling simulated/real robotic platforms with different
perception and action capabilities;

05 Understand the challenges behind cooperative robotics and the construction of robotic teams that operate in dynamic,
inaccessible, non-deterministic environments;

06 Reference the sources used in their work in the context of intelligent robotics, being aware of the best projects/research works
in this area around the world. Students must use accurately the standard referencing styles within the text of all written work
forall sources used.
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