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The Rise of Cobots:
A New Era in Automation

Cobots: Collaborative Robots

Cobots are robots designed to work safely

alongside humans. They can be [ ¥

programmed to perform repetitive tasks, \ " | |

freeing up human workers for more
complex tasks. Advantages of Cobots

Cobots offer numerous advantages over traditional

robots, including flexibility, ease of use, and lower cost.
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Introduction to Cobots in the Workplace

Human-Centric Design: Cobots are designed to work alongside humans in shared
environments, enhancing collaboration and efficiency without compromising

safety.

Task Automation: They handle repetitive, tedious, and physically demanding
tasks, allowing humans to focus on strategic and creative roles.

Easy Deployment: Cobots are intuitive to program and deploy, making them accessible to businesses of all
sizes without requiring major infrastructure changes.

Industry Applications: Cobots are revolutionizing industries like manufacturing, logistics, and healthcare by
Improving productivity, precision, and workplace safety.



Real-World Success Stories WOXSEN {J

Case Studies: Real-World Examples of
Cobot Collaboration

Automotive Industry Healthcare Industry

Cobots are used for tasks like Cobots assist with surgical
welding, assembly, and painting, procedures, patient care, and
improving precision and reducing medication dispensing, improving
human error. accuracy and freeing up nurses.

Food and Beverage Industry

Cobots handle tasks like packaging, labeling, and quality control, ensuring
consistent production and food safety.
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1 Case Studies: Real-World Examples of
&~ Cobot Collaboration

Retail Industry Pharmaceutical Industry

Cobots assist with inventory Cobots handle precise tasks like

management, shelf restocking, and drug compounding, packaging,

customer assistance, improving and quality control, ensuring
operational efficiency and customer accuracy and regulatory
satisfaction. compliance.

Construction Industry

Cobots are used for bricklaying, welding, and heavy lifting, reducing
physical strain on workers and enhancing project timelines..
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Tools for Cobots Development — Few Examples

Category

Cobot Tools

Applications/Use Case

Programming &
Control

Universal Robots
Polyscope

Enables intuitive programming and control of cobots for customized industrial
applications.

Safety Monitoring

SICK Sensor Systems

Provides advanced safety features like collision detection and environment
monitoring.

Vision & Guidance

Cognex Vision Systems

Integrates vision capabilities for precision tasks like object identification and
sorting.

Force & Torque
Sensing

Robotig FT Sensors

Enhances cobots with force sensitivity for delicate assembly or polishing tasks.

End-Effectors

OnRobot Grippers

Offers versatile gripping solutions for tasks like packaging, assembly, and
Inspection.

Simulation &
Planning RoboDK Simulates and optimizes cobot movements for efficient workflow planning.
TensorFlow Lite for |Integrates machine learning models for real-time decision-making and task
Machine Learning Robots adaptability.

Maintenance
Analytics

Siemens MindSphere

Monitors cobot performance and predicts maintenance requirements to avoid

downtime.
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Key Features of Cobots

Human Collaboration: Cobots are designed to work safely alongside
humans in shared environments, enhancing teamwork and efficiency.

Intuitive Programming: They can be easily programmed using user-
friendly interfaces or teaching-by-demonstration methods.

Built-in Safety Mechanisms: Advanced sensors and real-time |
monitoring ensure collision detection and safe operation around humans. |

Flexibility and Adaptability: Cobots can perform a wide variety of
tasks and adapt to changing workflows with minimal reconfiguration.
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Transformative Potential of Cobots

Increased Productivity: By automating repetitive tasks,
cobots allow workers to focus on higher-value activities,
Improving overall efficiency.

Enhanced Workplace Safety: Cobots take on

dangerous and physically demanding tasks, reducing
workplace injuries and fatigue.

Cost-Effective Automation: Their ease of deployment and versatility make cobots an affordable automation
solution for businesses of all sizes.

Driving Innovation: Cobots enable businesses to experiment with new processes and technologies, fostering
Innovation across industries.



Innovations from the Al Research Centre, WoU

DISHA

Disha is mainly designed for navigation and interaction purposes. It can avoid obstacles on
Its own. The robot can be controlled by a wireless remote which uses Wi-Fi technology. A
display has been integrated in the front panel on which informative videos can be shown. A
combination of 3 Omni wheels makes it possible to rotate 360 degrees on the same point and
give more smooth movement to the robot. DISHA is operating on two different programming
languages which are C and Python. The automated tasks like controlling of the robot using
the sensors are written in embedded C whereas the artificial intelligence tasks like face

recognition and greeting, voice interaction are using python language in their core.




Innovations from the Al Research Centre, WoU

Building Health Monitoring System

It is all too frequent for people to suffer the effects of weakened walls and roofs caused by

excessive moisture in structures. Sensors must sense the life of the building, determining how
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long it Is safe, as well as sensors in residences that can detect smoke in the event of a fire.

Design and develop a solution to make the building safer.

FEATURES:

 Deflection in beams, slabs, and pillars.
« Strength of supports like pillars
 Overall elasticity of the construction
 Quality of Skeletal structures

* Intensity of voids and cracks



Innovations from the Al Research Centre, WoU

Survelllance Robot

An innovative Surveillance Robot designed as a skill development project for students, focusing

on creating an autonomous system capable of conducting surveillance In various environments.
Feature:

Hardware Integration: The robot utilizes advanced technologies such as the Jetson Nano
microprocessor, Arduino board microcontroller, Lidar, and mecanum wheels for mobility and

environmental interaction.

Real-Time Surveillance: It incorporates a camera for live video transmission and employs

RpLidar technology to detect and track human objects, ensuring effective situational awareness.



Industries Ready for Cobot Integration
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Manufacturing: Cobots are

widely used in assembly
lines for repetitive tasks like
screwing, welding, and
quality control, enhancing

productivity and precision.

Automotive: Cobots assist in
tasks like material handling,
painting, and assembling
components, improving
safety and efficiency in car

manufacturing.

m

Healthcare: Cobots are
utilized in medical device
assembly, pharmaceutical

handling, and even surgeries,
providing precision and

consistent outcomes.

Electronics: Cobots help in
assembling delicate
components, testing

products, and performing
intricate tasks in the

electronics sector.

Food and Beverage: Cobots
handle packaging, sorting,
and quality inspection,
ensuring hygiene and
efficiency in food production

Processes.



Industries Ready for
| Cobot Integration

 Retail and E-commerce: Cobots support
warehouse operations by picking, packing, and
sorting items, streamlining logistics.

« Agriculture: Cobots perform tasks such as
planting, harvesting, and crop monitoring,
reducing labor costs and increasing productivity.

« Aerospace: Cobots assist in assembling
alrcraft parts, material handling, and inspections,
ensuring precision in the aerospace industry.

« Construction: Cobots aid in bricklaying,
welding, and lifting heavy materials, reducing
risks for human workers and improving speed.

« Pharmaceuticals: Cobots ensure accuracy in
drug formulation, packaging, and labeling,
maintaining high safety and quality standards.




Ethical Considerations in Human-Cobot Collaboration

Safety and Risk Management: Ensuring cobots operate safely alongside humans by implementing advanced safety protocols,

sensors, and emergency shutdown systems.

Job Displacement Concerns: Addressing fears of
Job losses by focusing on reskilling and upskilling
employees to work alongside cobots rather than
being replaced.

Accountability and Liability: Clearly defining
responsibility in cases of accidents or errors caused
by cobots, whether it lies with the manufacturer,
programmer, or operator.

Data Privacy and Security: Safeguarding sensitive data
generated or handled by cobots, especially in industries like
healthcare and finance, to prevent breaches.

Bias and Fairness: Ensuring cobots are programmed without
biases and make decisions fairly in situations involving
human interactions or judgments.
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O Addressing Key Dilemmas in Cobots
= usage
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Statement 1: Ensuring Workplace Safety with Collaborative Robots
Challenge:
How can cobots work alongside humans without posing risks of physical harm, while ensuring compliance with
safety standards?
Solution:

Design cobots with advanced safety features like force-limiting sensors, emergency stop functions, and adaptive
speed control. Conduct thorough risk assessments and certify cobots with relevant safety standards like 1SO 10218-1.

. Practical Example:
7 A cobot used In automotive assembly lines slows down or halts when a human operator comes too close, ensuring

worker safety during collaborative tasks.



Statement 2: Balancing Automation
and Employment

Solution:

Adopt cobots as tools to augment
human roles rather than replace them.
Invest in upskilling programs to prepare
employees for tasks that require
supervision, maintenance, or creative
problem-solving with cobots.

Challenge:

How can organizations implement
cobot technologies without leading to
large-scale job displacement or
workforce unrest?

Practical Example:

A cobot in a food processing plant takes
over repetitive packaging tasks,
allowing employees to focus on quality
control and troubleshooting processes.



Statement 1: Addressing Data
Privacy Concerns in Cobot
Operations
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Challenge:

How can organizations ensure
that sensitive data collected by
cobots is secure and used
ethically, especially in industries
like healthcare and finance?

Solution:

Design cobots with advanced
safety features like force-limiting
Sensors, emergency stop
functions, and adaptive speed
control. Conduct thorough risk
assessments and certify cobots
with relevant safety standards
like 1ISO 10218-1.

m

Practical Example:

In a healthcare setup, cobots
assisting in surgeries anonymize
patient data and restrict access to

authorized personnel only.
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Areas




Safety Features:

Application: Cobots equipped with collision-detection sensors are used in
automotive assembly lines to prevent accidents while working alongside human
operators.

Ease of Programming:

Application: User-friendly interfaces allow cobots in small businesses to
automate repetitive tasks like product sorting and packaging without extensive

programming knowledge.
Flexibility and Versatility:

Application: Cobots in electronics manufacturing handle delicate components
during assembly and switch to testing operations with minimal reconfiguration

critical tasks.

Human-Cobot Collaboration: -

Application: In healthcare, cobots assist surgeons by holding tools or cameras, ~

enabling precise and steady operations while allowing surgeons to focus on \
Cost-Effectiveness: \
Application: Small-scale enterprises in the food industry use cobots for %
repetitive packaging tasks, reducing the cost of labor and increasing efficiency.



Precision and Accuracy:

Application: Cobots in pharmaceutical manufacturing
- dispense precise quantities of medication during packaging,
ensuring compliance with strict regulatory standards.

Integration with Al and loT:

Application: Cobots in smart warehouses integrate with loT
systems to optimize inventory management by autonomously
locating and moving goods.

Energy Efficiency:

Application: Cobots with low energy consumption are
deployed in renewable energy sectors for tasks like
assembling solar panels, supporting sustainability efforts.

Workforce Upskilling:

Application: Manufacturing companies train workers to
monitor cobots in production lines, enabling employees to
transition into technical supervisory roles.

Customization and Scalability:

Application: Cobots in the construction industry are
customized for tasks like bricklaying, which can be scaled up
for large projects, improving productivity and accuracy.



IIIIIIIIII

% Upskilling the Workforce



Recommendations for

Upskilling the Workforce for
Cobot Integration

 Technical Training Programs

» Certifications in Robotics and Automation
« Soft Skills Development

* Reskilling Initiatives

« Customized Workshops

» Digital Literacy Training

 Continuous Learning Platforms

* On-the-Job Training




Recommendations for
Upskilling the Workforce for
Cobot Integration

* Industry Collaborations

 Focus on Human-Cobot Interaction

* Leadership and Change Management
* Incorporate Gamified Learning
 Upskilling in Data Analytics

* Encourage Innovation

* Government and Industry Grants




Future Directions

 Al-Driven Personalized Training Programs

* Virtual Reality (VR) and Augmented Reality (AR) Training
* Integration of Collaborative Al Tools

* Cross-Industry Skill Transferability

 Real-Time Performance Feedback Systems

 Focus on Emotional Intelligence in Collaboration

 Global Certifications and Standardization

* Micro-Credentials for Specific Cobot Skills

 Focus on Cybersecurity Skills for Cobots

 Continuous Industry-Academia Collaboration
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Target all learners
(and actually, learn from them)
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“Just do It”
Thank you




	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Recommendations for Upskilling the Workforce for Cobot Integration
	Slide 25: Recommendations for Upskilling the Workforce for Cobot Integration
	Slide 26: Future Directions
	Slide 27
	Slide 28

