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PAR Lab.@IIT Delhi
(12 Faculty + 20 Students)

B
Introduction to

ROBOTICS
g = |

Programme for Autonomous Robotics
(Sponsored by BARC/BRNS)
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Exploring: Electrical system 2020
Flexible closed-loop (Ph. D)
For Point-mass systems (Ph.D)

My Research

Reduced-order closed-loop (Ph. D)
Long Chain (With IIT Madras) 2013
ReDySim Prog. sl Tree-type (Ph. D) , 2012 ®

Engine Cam (M.S.-IITI\_

2009 RoboAnalyzer R,

== Closed-loop (Ph. D)

Machine Tool (Ph.
D)

Flexible serial (Ph.D)

3-DOF parallel (McGill, Canada)
RIDIM (IITD)

2000 Parallel robots (Univ. of Stuttgart, Germany)
Industrial Robots (lITD)

1995 | omation |

Space robots G. Rodriguez, “Kalman filtering, smoothing, and recursive robot arm forward
(TO shiba, Ja pa n) and inverse dynamics, EEE Trans. on R & A, Vol. RA-3, No. 6, pp. 624-639, 1987.
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I-Hub Foundation for

COBOTICS

I-Hub Foundation for Cobotics

[A Non-profit Company for the Technology Innovation Hub under the
National Mission on Interdisciplinary Cyber Physical Systems]

Theme: Human-Robot Collaboration

o ve wle@ifrdr fsmer
DEPARTMENT OF
SCIENCE & TECHNOLOGY

e

Courtesy: Prof. Rohan Paul and others

Research Program Design:
INT (Ideation, knowledge Nucleation and Translational model)

Scientific | " —
R&D Thrust Areas [oZT LIl —> | Applications

Robot modeling, dynamics and control

Smart exoskeleton for human

Soft-compliant mechanisms for precise augmentation
Complex physical manipiiation Shape morphing robotic tools for
mechanisms/control Exoskeletons and legged robot designs dexterous manipulation

Defense
e e— Robot learning, Al planning and knowledge Human-robot mission planning and Medical/
| [¢] e acquisition execution. Language & teleguidance Rehabilitation

cognition and learning

Perception. Situational awareness. Mapping. Robot learning from human teachers Agriculture
Sensing, computing Human interaction. Understanding intent Factories
and secure payloads Energy harvesting sensors. Low-power

neuromorphic processing.

Neuromorphic ICs. Energy-efficient sensing 20 qubits for quantum optimization.
Superposition & qubit entanglement.

Secure quantum-based communication.

Algorithms against deception attacks

Threat safe distributed teaming
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Role of I-Hub Foundation for Cobotics (IHFC)

1.

1. Research Outcome

2. New Technology 2.
Invention

FacuIty/Rgsearch » IHEC
Professionals

1. Research/Consulti 1.
ng Projects

2. Revenue Share 2.

IP/Technology
Transfer

Investment in Start-
Ups

»

Research Topics/
Outsourcing

Industry

Market
Requirements

IHFC to be an interface between Industry and Research/Academia

Courtesy: Ashutosh Dutt Sharma (CEO, IHFC)
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Tele-USG Robot during
Covid-19

)

Ref: Sandoval, J., Laribi, M. A., Zeghloul, S., Arsicault, M., & Guilhem, J. M. (2020). Cobot with Prismatic

Compliant Joint Intended for Doppler Sonography. Robotics, 9(1), 14.

e Master-slave type
teleoperation

e Master: Geomagic
Touch Haptic device by
3DSystems, (earlier
named as PHANToM
Omni)

e Slave: 6-DOF UR5
cobot arm with force
sensing / Universal
Robots UR5e

Collaboration
IIT Delhi, AIIMS Delhi, &
Addverb, Glimonn Research
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Tele-USG Testing

Summary

l * Robotics Research at II'T Delhi was explained.
* IHFC (I-Hub Foundation for Cobotics)
activities were explained.
* IIT Delhi is eager to collaborate with SIT and

its partners.
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