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Project summary sheet

	Reference number 
	(Commission to complete)
	Budget line: 19.1002

	Title of proposal
	A Collaborative Academic Program for Innovation in Intelligent Assistive Robotics


	
	Name of organisation
	Country

	Applicant 
	Indian Institute of Technology, Kanpur (IITK).


	India

	Partner 1
	International Institute of Information Technology, Hyderabad (IIITH)
	India

	Partner 2
	Institute of Automation (IAT), University of Bremen, Breman.
	Germany

	Partner 3
	University of Ulster, Magee Campus(UUM), Londonderry.
	United Kingdom

	Partner 4
	University of Birmingham(UB), Birmingham.
	United Kingdom

	Partner 5
	Institute of Engineering (IOE), Tribhuvan University,  Kathmandu.
	Nepal

	Region(s) or countries targeted
	India, Germany, United Kingdom, Nepal.

	Project duration (months)
	36 months

	Amount requested (EUR, % of total)
	EUR 748 852 
	70%

	Total project cost (EUR)
	 EUR 1 069 667

	Official contact person 
(e.g. Rector)
	Full name
	Professor S. C. Srivastava

	
	Official address
	Indian Institute of Technology, Kanpur, 208 016, India.

	
	Tel/fax
	+ 99 – 512 2590260

	
	E-mail
	

	Project contact person 
e.g. project
co-ordinator
	Full name
	Dr.  Laxmidhar Behera

	
	Postal address
	Indian Institute of Technology, Kanpur, 208 016, UP India

	
	Tel/fax
	+91-512-7198 / +91-512-0063

	
	E-mail
	Dr.  Laxmidhar Behera

	Project Objectives: The project proposes to accomplish the following objectives.
· To develop specialized man-power in assistive robotics through collaborative basic and experimental research.

· To develop a long vision in assistive robotic research through two international workshops so that a far-reaching impact can be made in this direction. In this regard the help of experts from EUROP, EURON and such bodies will be sought.

· To augment  graduate level teaching courses in Asian Universities through synchronous e-learning system from European Universities and vice-versa

· To conduct practical experiments on assistive robotic systems in European University from an Asian university through tele-robotic concept and to duplicate this facility among Asian Universities.

· To conduct road-shows on assistive robotic systems in EU and India to increase awareness among potential users.

To assist Institute of Engineering, Tribhuvan University, Nepal  in the field of industrial automation and robotics so that they can start doing indigenous research in the field of robotics. It is planned that IOE will be helped to set up a robotics lab as well as to develop course curriculum in rob


	Brief description:

In the last decade robotics has stepped out from industrial applications into human society as helpers, rehabilitation devices, welfare supervisors, and entertainment aids. Out of all these applications, human assistive robots are likely to play a major role in improving the lives of persons with disability due to old age, disease or injury. While ageing society of European countries need customized assistive robots, both European and Asian countries need assistive robots for severely disabled people whose proportion is uniform across the globe. Although European countries have already made visible progress in the field of assistive robotics, the field is still relatively new.  It is needless to say that Asian countries like India are lagging behind in this very important field of research. However a collaborative project between Indian Universities and European Universities in the field of assistive robotics will not only produce a large scale specialized man-power that will support both the societies, but also EU can take advantage of such a collaborative effort to win over other competing nations such as US and Japan. Furthermore, assistive robotics is highly multi-disciplinary and involves many different research fields. This is ideal for linking universities from EU and Asia together since the broad coverage of different disciplines enables us to collaborate better at the university level and generate higher impact. With this back-drop, the main objective of our proposal is to develop specialized man-power through rigorous basic and experimental research in major aspects of assistive robotics that includes rehabilitation robots, wheelchair robots and other mobility aides, and manipulator arms for the physically disabled.  Simultaneously the proposal initiates a novel method of interactions between European and Asian Universities through synchronous e-learning, tele-robotics and exchange visits so that strength of each partner can be shared. In this regard, the project has a bold vision such as a student from an ill-equipped lab can perform remote experiments on a costly physical set-up in another laboratory.  Thus in brief, the main activities to be undertaken in this project are: 

· To develop highly skilled human resources – graduates with PhD and Masters’ degrees - in assistive robotics through collaborative basic and experimental research.

· To develop a long vision in assistive robotic research through two international workshops so that a far-reaching impact can be made in this direction. In this regard the help of experts from EUROP, EURON and such bodies will be sought.

· To bring in a synchronism in assistive robotics education between EU and Asia through synchronous e-learning and tele-robotics. This would enable to augment graduate level teaching courses through live e-classes by respective experts in partner-institutes. So also students can perform remote experimentation via internet using the concept of tele-robotics.  
· To conduct road-shows on assistive robotic systems in EU and India to increase awareness among potential users.

· To facilitate participants of this proposal to learn foreign culture in industrial and academic sectors that would lead to mutual cooperation between Europe and Asia.

· To assist Institute of Engineering(IOE), Tribhuvan University, Nepal  in the field of industrial automation and robotics so that they can start doing indigenous research in the field of robotics. It is planned that IOE will be helped to set up a robotics lab as well as to develop course curriculum in robotics. IOE will then act as a seed in Nepal to further disseminate the outcomes from this project to other universities in Nepal in the future.

As part of the human resource development program, lead researchers in partner institute will jointly supervise Ph.D. and Masters’ students in following areas that has a common theme of development of  a low cost visually navigated smart wheel-chair equipped with intelligent robotic arms including brain-operated assistive devices:

· a brain-computer interface (BCI) that allows a disabled person to control a smart wheelchair and robotic manipulator combination;

· a visual tracking system for operating the wheelchair as an automated guided vehicle (AGV) to give mobility;

· an integrated navigation system with both embedded and  off-board sensors for safe navigation of the wheel chair;

· a self-organising control architecture for a redundant manipulator for natural execution of actions desired by the disabled user;
· a self-adaptive learning system that evolves multiple neural networks incrementally from simple to complex tasks for robotic control;

· an evolvable hardware system for controlling assistive robots and wheelchairs adaptively;
· development of an exo-skeletal robot for human hand support – mechanical design, sensor fusion, and control.
Fifteen faculty members from six institutes/Universities situated in four counties (India, Germany, UK and Nepal) will supervise 22 Ph.D. and M.Sc. students jointly for successful completion of the project.



