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AP5093 ROBOTICS 

DETAILED SYLLABUS 

OBJECTIVES: 

• To understand robot locomotion and mobile robot kinematics 

• To understand perception in robotics 

• To understand mobile robot localization 

• To understand mobile robot mapping 

• To understand simultaneous localization and mapping (SLAM) 

• To understand robot planning and navigation 

UNIT I LOCOMOTION AND KINEMATICS 9 

Introduction to Robotics – key issues in robot locomotion – legged robots – wheeled mobile 

robots – aerial mobile robots – introduction to kinematics – kinematics models and constraints 

– robot maneuverability 

UNIT II ROBOT PERCEPTION  

Sensors for mobile robots – vision for robotics – cameras – image formation – structure from 

stereo – structure from motion – optical flow – color tracking – place recognition – range data 

UNIT III MOBILE ROBOT LOCALIZATION  

Introduction to localization – challenges in localization – localization and navigation – belief 

representation – map representation – probabilistic map-based localization – Markov 

localization – EKF localization – UKF localization – Grid localization – Monte Carlo localization 

– localization in dynamic environments 

UNIT IV MOBILE ROBOT MAPPING  

Autonomous map building – occupancy grip mapping – MAP occupancy mapping – SLAM –

extended Kalman Filter SLAM – graph-based SLAM – particle filter SLAM – sparse extended 

information filter – fast SLAM algorithm. 

UNIT V PLANNING AND NAVIGATION  

Introduction to planning and navigation – planning and reacting – path planning – obstacle 

avoidance techniques – navigation architectures – basic exploration algorithms 
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