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Abstract

This talk will present a vision-based interface for human-robot interaction and control for autonomous robots in arbitrary environments. The array of sensors for mobile robots have grown significantly in recent years, and these provide a vast range of diverse modalities for environmental perception in a variety of autonomous agents. Vision has the advantage of being a cost-effective, energy-efficient, unobtrusive sensing modality, and has seen widespread integration in robotic systems. The advent of robust algorithms and a significant increase in computational power are the two most significant reasons for such widespread integration. This research looks at machine vision as an intuitive and uncomplicated method for a human operator to communicate in close-range with a mobile robot, and encapsulates them in an interaction framework. The collection of communication paradigms that has been investigated includes, but are not limited to, visual tracking and servoing, programming of robot behaviors with visual cues, visual feature recognition, mapping and identification of individuals through gait characteristics using spatio-temporal visual patterns and quantitative modeling of a human-robot dialog system. The proposed framework enables a human operator to control and program a robot without the need for any complicated input mechanisms, and also enables the robot to learn about its environment and the operator using a vision-based interface. This work has also relied on machine learning methods -- supervised learning in particular -- to train the robot vision system to improve robustness. A key aspect of this work is a system for human-robot dialog for safe and efficient task execution under uncertainty. This talk will present extensive validation results performed through a set of human-interface trials, and through demonstrations in the field on the Aqua amphibious robot platform in the under water and terrestrial domains. While this framework is not specific to robots operating in the under water domain, vision under water is affected by a number of issues, such as lighting variations and color degradation, among others. Evaluating the approach in such difficult operating conditions provides a definitive validation of this approach. 
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