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Enhancing human-robot collaboration (HRC) for industrial efficiency and service applications

Problem statement:

(HRC) has become a better solution for industrial area. Technologies such as no-code programming,
virtual assistants, and intelligent sensors drive these innovations, enabling more efficiency human-robot
interactions.

For the Industrial field robots often require complex programming, limiting flexibility and accessibility
and in case of any issues related to programming it will need to experts to evaluate it which in usual take
long time specially when there are no developers in the field .

HRC can improve productivity, reduce physical and cognitive workloads, and enrich human-robot
interactions. no-code robotics can make the learning step much easier and also for any future failures
much easier to fix and with merging virtual assistants make more easier for anyone to improve the
machine even with zero programming knowledge. Addressing these challenges can lead to
groundbreaking changes across sectors, improving both efficiency and user experiences.

No-code robotics simplifies robot programming using technologies like image and voice recognition if we
adapt it with virtual assistant's by provide user-friendly interfaces which will lead to next generation of
no code robotics only will need the support from the virtual assistant which will assist the human for
teaching the industrial robotics.

The current solutions address specific HRC challenges, their limitations in scalability, multilingual
support, and adaptability hinder their broader application. Research into innovative integrations—such as
combining no-code robotics with advanced Al can lead to versatile, efficient, and inclusive HRC systems
for diverse industrial and service settings.



Research objectives

e To develop and evaluate adaptable HRC systems that improve collaboration, efficiency, and user
experiences across various industries.

o Design a scalable no-code robotic system that allows non-technical users to program tasks using
voice and gesture recognition.

e Propose a multilingual framework for virtual assistants and chatbots to address diverse industrial
requirements.

e Evaluate the integration of HRC technologies in real-world, focusing on adaptability, scalability,
and user satisfaction.

e Investigate cost-effective, lightweight approaches for deploying HRC systems in different
environments.
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