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Conceptual Mappings: Intelligent 
Robotics

• Intelligent Robotics: 
• Perception, Reasoning and Action
• Sensors, Algorithms and Applications
• Sensor Informed Purposeful Actuation 



Intelligent Robotics



Sensory Intelligence + 
Reasoning to Support 

Unstructuredness





Intelligent Robotic Themes

• Robotic Hand/Eye Coordination
• Mobile Robot Navigation
• Humanoid Robotics
• Robot Swarms



Application Domains
• Manufacturing Technology
• Exploration
• Search and Rescue
• Emergency Services
• Security and Surveillance
• Assistive Technology/Prosthesis
• Entertainment
• Domestic Duties
• Dangerous Environments 

(e.g.Mining/Space/Underwater/Nuclear Plant etc.)
• Medical Applications (e.g. Surgery/Physiotherapy)
• Defence



Robotic Hand/Eye Coordination





Stair Climber Robot



Tracked Robot Vehicle



Etherbot Robot



Humanoid Robots



Robot Swarms



Sensors

• PointGrey Triclops/Bumblebee Stereo
• Velodyne Laser Range Scanner
• Riegl Laser Range Scanner
• Coded Striped Light System
• Panoramic Mirror Cameras 
• Sick Rotating Range Finder
• Eye Gaze Tracker
• PMD Parallel Laser Range Camera
• Novint Falcon 3D Joystick



Bumblebee



Triclops



Basic Centre of Disparity Tracking



Velodyne Laser Range Scanner



Typical indoor Velodyne Scan



Outdoor Velodyne Scan



Mounted Velodyne



Range/Image Fusion



Riegl Laser Range Scanner



Typical Riegl Scan



Outdoor Riegl Scan Walkthrough









Coded Light Stripe Stereo Ranging



Coded Stereopsis Output



Panoramic Mirror Camera



Unwrapped Panoramic Camera 
Image



Rotating Sick Laser/Image Sensor



Scene



Range/Colour Fusion



Eye Gaze Tracker





PMD Range Camera



PMD Capture



PMD Output



Combining Sensors



Novint Falcon Force Feedback 
Joystick



Obstacle Growing for A* Path 
Planning

• Convex Polygonal Obstacles and Vehicle
• Shrink Vehicle to a Reference Point
• Grow Obstacles instead
• Exact for 2D
• Approximate for more than 2D
• Easy to Compute



DistanceTransform based Path 
Planning

• Tesselated Space Approach
• Propagation Process
• Local Neighbourhood Evaluations
• Global Plans without Local Entrappment
• Ease of Computation
• Accommodation of Wide Variety of Costing 

Structures
• Extends to Higher Dimensioned Spaces
• Accommodates Time/Space 
• Variety of Extensions of Applicability



Results
Unknown sentries locations





Application Examples
• 3D Segmentation (Colour and Range Fusion)
• 3D Space Cube Analysis (Robotic Hand/Eye Coordination)
• Centre of Disparity Tracking
• Appearance Based Localisation (Nghia’s stuff)
• Distance Transform Based Path Planning (including Dark Paths)
• Robot Teleoperation (with Force Feedback Assistance in Rough Terrain)
• 3D Cyberspace Exploration
• Shape Hulls
• Obstacle Growing for A* Algorithm
• Time/Space Path Planning
• Etherbot Indoor Navigation
• Gesture Recognition (David Li’s stuff)
• ‘Eye-Full’ Tower Panoramic Stereo Topological Map Building and 

Navigation
• Look Where You Go Wheelchair
• Video Plane Swarms
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