Accepted Manuscript [ e
Gognitive Systems
. , . , RESEARGH

A Cognitively Enhanced Collaborative Control Architecture for an Intelligent
Wheelchair: Formalization, Implementation and Evaluation

Sumant Pushp, Adity Saikia, Arif Khan, Shyamanta M Hazarika

PIIL: S1389-0417(17)30029-3

DOI: https://doi.org/10.1016/j.cogsys.2017.12.004

Reference: COGSYS 601 e
i

To appear in: Cognitive Systems Research

Revised Date: 30 November 2017

Accepted Date: 8 December 2017

Please cite this article as: Pushp, S., Saikia, A., Khan, A., Hazarika, S.M., A Cognitively Enhanced Collaborative
Control Architecture for an Intelligent Wheelchair: Formalization, Implementation and Evaluation, Cognitive
Systems Research (2018), doi: https://doi.org/10.1016/j.cogsys.2017.12.004

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cogsys.2017.12.004
https://doi.org/10.1016/j.cogsys.2017.12.004

A Cognitively Enhanced Collaborative Control
Architecture for an Intelligent Wheelchair:
Formalization, Implementation and Evaluation

Sumant Pushp®*, Adity Saikia?, Arif Khan®, Shyamanta M Hazarika”

@ Biomimetic and Cognitive Robotics Lab
Computer Science and Engineering, Tezpur University, Tezpur -784028, India
b Department of Mechanical Engineering
Indian Institute of Technology Guwahati, Guwahati- 781039, India

Abstract

For people with mobility impairment, powered wheelchairs are able to extend
independent transportation. However, most users find it difficult to operate
the powered wheelchairs effectively. This can be due to variety of physical
or cognitive impairments. Herein lies the motivation of developing intelligent
wheelchairs that provide the user, assistance in control and navigation as and
when required, supporting retention of residual skills. For better Human-Robot
Interaction, such intelligent wheelchairs need to be cognitively enhanced. This
paper propose a Cognitive Collaborative Architecture (CCA) for an intelligent
wheelchair which is designed to assist the user as a team member. Whenever
user finds it difficult to drive or control the wheelchair, CCA transfers control
to the robotic agent which continues the human navigation strategy providing
"assistance-as-required’.
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