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Human-robot collaboration of mobile robots for aged and
disabled assistance: cognition modelling and application

Tu Dawei, Jiang Jiliang, Xu Shuo, Guo Shuai, He Yongyi, Tan Shili, Fang Minglun
(Shanghai Key Laboratory of Manufacturing Automation and Robotics,
School of Mechatronic Engineering and Automation, Shanghai University, Shanghai 200072)
Abstract

The work aims to search for a new method of human-robot collaboration (HRC) for the application of aged and
disabled assistance. Different from previous human-robot studies focusing on integrating the human decision-making
intelligence by qualitative judgment with the robots’ reasoning intelligence by quantitative calculation, this study
gave a new philosophy for HRC, namely, adopting a semantic web of cognitive reasoning to promote human-robot
interaction (HRI) , constructing a cognitive HRC model by taking reference from the adaptive control of thought-ra-
tional (ACT-R) human cognitive architecture, and realizing the human-robot intelligence integration (HRII) by
the mutual encouragement, connection and integration of the functional modules of human, robot, perception, HRI
and human-robot coupling, etc. Its technical feasibility was validated by experiment. Although this study targets to
mobile service robots, it can be extensively used in other types of service robots like smart rehabilitation beds,
wheelchairs and cleaning equipments, ete.

Key words: human-robot collaboration, adaptive control of thought-rational (ACT-R) cognitive architecture,

human-robot integration, human-robot interaction, service robot
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