International Journal of Computing and Artificial Intelligence 2026; 7(1): 39-42

International Journal of

Computing and Artificial Intelligence

E-ISSN: 2707-658X

P-ISSN: 2707-6571

Impact Factor (RJIF): 5.57
https://www.computersciencej
ournals.com/ijcai/

1JCAT 2026; 7(1): 39-42
Received: 14-10-2025
Accepted: 18-12-2025

Dr. Eva Miiller
Robotics Institute, University
of Copenhagen, Denmark

Lukas Hansen

Professor, Robotics Institute,
University of Copenhagen,
Denmark

Dr. Maria Rodriguez
Robotics Institute, University
of Copenhagen, Denmark

Corresponding Author:

Dr. Eva Miiller

Robotics Institute, University
of Copenhagen, Denmark

Robotics in automation: Revolutionizing industrial
processes

Eva Muller, Lukas Hansen and Maria Rodriguez

DOI: https://www.doi.org/10.33545/27076571.2026.v7.i1a.242

Abstract

The integration of robotics in industrial automation has brought about significant advancements in
manufacturing processes, enhancing productivity, precision, and efficiency. Robotics is increasingly
being adopted across various industries, including automotive, electronics, and consumer goods, to
automate repetitive tasks and optimize workflows. The evolution of robotics technology has led to the
development of collaborative robots (cobots), which can work alongside humans, further expanding the
potential for automation. These robots are equipped with advanced sensors, machine learning
algorithms, and artificial intelligence, enabling them to perform complex tasks with a high degree of
accuracy and reliability. In addition to improving operational efficiency, industrial robotics and
automation contributes to enhanced safety by reducing the need for human intervention in hazardous
environments. This paper examines the role of robotics in transforming industrial processes,
highlighting the benefits, challenges, and future trends in this rapidly evolving field. The research also
explores the economic impact of robotics adoption, particularly in terms of cost savings, quality
improvements, and workforce augmentation. Furthermore, the paper discusses the challenges of
integrating robotics into existing systems and the potential barriers to widespread adoption, including
high initial costs and technical complexities. The findings underscore the importance of continuous
innovation and adaptation in the robotics industry to maintain competitive advantages in the global
market. The paper concludes with an outlook on the future of industrial robotics and automation,
emphasizing its potential to reshape industrial processes and drive the next wave of technological
advancements.
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Introduction

The field of industrial automation has undergone a transformative shift with the introduction
of robotics, which has revolutionized manufacturing processes by enhancing productivity
and operational efficiency. Robotics in automation refers to the use of programmable
machines that can carry out tasks autonomously or with minimal human intervention. The
adoption of robotics technology has led to significant improvements in the accuracy, speed,
and flexibility of industrial processes. Robotics has been particularly impactful in industries
such as automotive, electronics, and consumer goods, where repetitive tasks require
consistent performance and high precision. However, despite its widespread adoption,
several challenges remain in integrating robotics into existing industrial systems. These
challenges include the high cost of implementation, the complexity of system integration,
and the need for specialized technical expertise. The increasing demand for faster production
cycles and the need to optimize resource utilization have driven the evolution of robotics,
leading to the development of collaborative robots (cobots) that can work alongside humans.
These cobots are equipped with advanced sensors, artificial intelligence (Al), and machine
learning algorithms, which allow them to adapt to varying tasks and collaborate safely with
human workers. The integration of Al and machine learning further enhances the capabilities
of robotic systems, enabling them to perform tasks that were previously deemed too complex
for automation ™. The objectives of this paper are to explore the role of industrial robotics
and automation, discuss the benefits and challenges associated with its implementation, and
assess its economic impact on industrial processes. It also aims to examine the future trends
of industrial robotics and automation, with a particular focus on the potential of Al-driven
automation and the challenges of widespread adoption. The hypothesis of this research is that
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robotics will continue to drive innovation and efficiency in
industrial processes, offering solutions to challenges such as
labor shortages and increasing production demands 2 %1, The
integration of robotics will not only improve operational
efficiency but will also lead to cost reductions and improved
safety standards in various industries [+ 51,

Materials and Methods

Materials: The materials used in this research consist of
various robotic systems, collaborative robots (cobots), and
Al-based machine learning algorithms deployed in
industrial automation systems. These robots are sourced
from leading manufacturers specializing in automation and
robotics technology, including models designed for
precision manufacturing and human-robot collaboration.
The primary robots utilized for this research include ABB
IRB 6700, Universal Robots UR5, and FANUC CR-35iA
cobots. These systems were chosen based on their
adaptability to different industrial settings and their
integration with Al-based sensors for real-time data analysis
and task execution & 2 Additionally, the research
incorporated sensors and actuators capable of providing
real-time feedback on environmental conditions and robot
performance. Machine learning algorithms used in the
research were implemented on computing platforms with
high processing power, using software libraries like
TensorFlow and PyTorch, to optimize the robots' decision-
making and performance in industrial tasks © 4. Industrial
environments, such as automotive and electronics
manufacturing plants, were selected for data collection due
to their widespread use of robotic automation systems.
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Methods: A mixed-methods approach was adopted to
evaluate the effectiveness of robotics in industrial
automation. The first phase involved a comprehensive
review of existing industrial automation systems, followed
by the selection of robotic systems for testing based on
performance criteria such as speed, accuracy, and flexibility.
To assess the collaborative capabilities of the robots, an
experimental setup was established in a controlled
manufacturing environment. Cobots were tasked with
performing specific repetitive tasks, such as assembly and
quality inspection, in collaboration with human workers,
allowing for the assessment of human-robot interaction and
task performance efficiency > €. Data from the robots'
performance were collected and analyzed using machine
learning algorithms to understand their learning capabilities
and adaptability in changing environments ). The second
phase involved an analysis of the economic impact of
robotic automation on manufacturing processes, including
cost savings, labor efficiency, and quality improvements.
The research used economic models to calculate return on
investment (ROI) and the long-term financial implications
of integrating robotic systems into industrial operations [ 9,
Furthermore, the integration of robotics with existing
manufacturing systems was evaluated, with a particular
focus on the technical challenges and barriers to widespread
adoption [0 1A survey was conducted among industry
experts to gain insights into the future trends of robotics and
Al in industrial automation *2 %3, The collected data were
analyzed using statistical methods to determine the
significance of robotics integration in improving industrial
efficiency and safety (1 151,

Results

Table 1: Summary of Task Time for Different Robot Models

Robot Model Mean Task Time (minutes) | Standard Deviation (minutes)
ABB IRB 6700 5.03 0.47
Universal Robots UR5 5.94 0.57
FANUC CR-35iA 5.56 0.41

Statistical Analysis: An ANOVA test was performed to
compare the task times across the three robot models (ABB
IRB 6700, Universal Robots UR5, and FANUC CR-35iA).
The results of the ANOVA test showed a significant
difference in task times between the robot models (F (2, 87)

=8.92, p = 0.0002), indicating that the task times are not the
same across all models. Specifically, the Universal Robots
UR5 had the longest mean task time (5.94 minutes),
followed by the FANUC CR-35iA (5.56 minutes), and the
ABB IRB 6700 had the shortest task time (5.03 minutes).

7.0 4

6.5 4

@
o

Task Time (minutes)
w
wu

w
o
L

4.5 4

4.0

<
&
=

Robot Maodel

Fig 1: Task Time Comparison across Robots
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Interpretation of Results

The analysis reveals that the ABB IRB 6700 has the most
efficient task time in comparison to the other robots,
performing tasks more quickly with less variability. This
indicates that the ABB IRB 6700 is likely better suited for
high-speed, high-precision tasks in manufacturing settings.
The Universal Robots URS5, while still effective, has a
higher mean task time, suggesting it might be more suited
for tasks that require flexibility and interaction with human
workers, given its collaborative nature. The FANUC CR-
35iA, falling between the two, demonstrates a balanced
performance, making it ideal for tasks requiring moderate
precision and flexibility.

The significant differences in task times are crucial for
industries to consider when selecting robotic systems based
on their specific needs whether it is speed, precision, or
collaboration with humans. These findings are consistent
with studies showing the impact of robot selection on
manufacturing efficiency and operational costs [ 2 °I,
Further studies could expand on these findings by
incorporating other performance metrics, such as accuracy,
energy consumption, and return on investment (ROI) 36,

Discussion

The integration of robotics into industrial automation has
proven to offer significant improvements in manufacturing
efficiency, accuracy, and flexibility. This research
investigated the performance of three different robotic
models (ABB IRB 6700, Universal Robots UR5, and
FANUC CR-35iA) across various industrial tasks. The
results indicate that the ABB IRB 6700 outperforms the
other two models in terms of task time, demonstrating the
potential of high-speed robotics in enhancing production
efficiency. These findings align with previous research
suggesting that speed and accuracy are critical factors for
selecting  robots in  high-demand  manufacturing
environments -2,

The Universal Robots UR5, while exhibiting longer task
times compared to the other models, excels in human-robot
collaboration. Its design emphasizes adaptability, allowing it
to work closely with human operators in a flexible, dynamic
environment. This is consistent with studies highlighting the
growing trend of collaborative robots (cobots), which
enhance operational flexibility by allowing robots to
perform tasks alongside humans while maintaining safety
and efficiency [ 4. The ability of cobots to adapt to a range
of applications makes them particularly valuable in
industries where versatility is essential.

The FANUC CR-35iA, with task times falling between the
ABB IRB 6700 and Universal Robots UR5, demonstrates a
balanced approach to automation. It offers good speed and
flexibility, making it suitable for environments where
moderate precision is required, and the interaction with
human workers is less frequent. This finding supports earlier
research indicating that the FANUC robots provide a
reliable balance between performance and collaborative
capabilities, making them ideal for manufacturing processes
where precision and human interaction are both important
but not critical [ 61,

The statistical significance of the ANOVA results further
emphasizes that robot selection plays a pivotal role in
determining manufacturing efficiency. The significant
differences in task times across robot models suggest that
industries must carefully consider their specific needs when
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selecting robots. The ABB IRB 6700, with its faster task
completion times, might be more suitable for high-volume,
low-complexity production lines, while the Universal
Robots UR5 could be more effective in custom or
collaborative tasks that require flexibility and human
interaction. The FANUC CR-35iA’s balanced capabilities
make it a strong candidate for versatile manufacturing
processes that require both speed and flexibility.

Despite the promising benefits, the integration of robotics in
industrial systems presents challenges. The high initial cost
of robotic systems, particularly for high-end models like the
ABB IRB 6700, can be a barrier to adoption, especially for
small and medium-sized enterprises (SMEs) [ 8l
Additionally, the complexity of integrating these robots into
existing workflows, particularly in industries with legacy
systems, remains a challenge ¥l These barriers can be
mitigated through targeted training, improved human-robot
interfaces, and advances in Al and machine learning to
reduce the need for manual intervention and optimize
robotic performance [0 11,

Moreover, the economic impact of adopting robotics is
significant, with potential cost savings from improved
efficiency and reduced labor costs, but the upfront
investment and maintenance costs remain substantial. It is
essential for industries to evaluate the long-term financial
benefits of robotic automation, considering not only task
time efficiency but also factors like reduced error rates,
improved product quality, and enhanced safety [*2 131,

Conclusion

This research highlights the significant role of robotics in
transforming industrial automation, emphasizing the
differences in performance across various robotic models
and their implications for manufacturing efficiency. The
findings demonstrate that the ABB IRB 6700 stands out in
terms of task completion speed, offering substantial
improvements in production efficiency, making it suitable
for high-speed, high-volume manufacturing environments.
In contrast, the Universal Robots UR5, though slower in
task performance, excels in collaborative applications,
where flexibility and human-robot interaction are crucial.
The FANUC CR-35iA, positioned between the other two in
terms of performance, offers a balanced solution, suitable
for environments requiring both speed and moderate
flexibility.

The research underscores the importance of selecting the
right robot model based on specific industrial needs,
particularly task complexity, collaboration requirements,
and production volume. For industries focused on
maximizing throughput and minimizing task time, robots
like the ABB IRB 6700 are ideal. On the other hand, for
applications that require versatility and close human-robot
collaboration, the Universal Robots UR5 offers distinct
advantages. The FANUC CR-35iA proves to be a versatile
option that can cater to a wide range of industrial processes,
balancing both precision and adaptability. However, despite
the benefits of robotic automation, challenges such as high
initial costs, integration complexities, and the need for
specialized expertise must be considered when adopting
these technologies.

Based on the research findings, practical recommendations
for industries looking to adopt industrial robotics and
automation include carefully assessing the specific
operational requirements and selecting robots that align with
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the desired outcomes. Businesses should consider not only
the task speed and flexibility but also the long-term benefits
such as cost savings, improved safety, and reduced labor
costs. It is advisable for companies, particularly small and
medium-sized enterprises (SMEs), to explore flexible, cost-
effective robotic solutions like collaborative robots, which
can seamlessly integrate into existing workflows without
requiring extensive infrastructure changes. Additionally,
investing in training programs to upskill the workforce and
ensure smooth integration of robotics into production lines
will be crucial. Furthermore, continuous innovation in Al
and machine learning should be leveraged to enhance robot
performance, optimize task completion times, and reduce
the need for manual intervention, ensuring that robotic
systems remain adaptable and efficient in the face of
evolving industrial demands. By addressing these
recommendations, industries can unlock the full potential of
robotics, leading to enhanced productivity, greater safety,
and significant long-term economic benefits.
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