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Abstract

This research investigates the strategic integration of artificial intelligence into mechatronic
systems and its transformative impact on innovation, operations, and organizational
leadership. Focusing on the automotive industry, it highlights how intelligent systems
enhance adaptability, efficiency, and decision-making across business functions. The study
emphasizes that successful implementation requires more than technological advancement —
it demands strategic alignment, cultural readiness, and effective governance. By bridging
technical innovation with managerial insight, the work offers a comprehensive perspective
on how Al-driven mechatronics is reshaping the future of enterprise transformation in an
increasingly digital and dynamic environment.
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I. Introduction

The automotive industry is experiencing a major transformation, mainly due to the
integration of intelligent mechatronic systems and artificial intelligence (AI). This
technological synergy is not only redefining the functional capabilities of modern
vehicles but also prompting a strategic reorientation among automotive
manufacturers. Intelligent mechatronic systems, which integrate mechanical,
electronic, and software elements, now play a central role in advancing vehicle
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performance, safety, and adaptability. But how does the integration of intelligent
mechatronic systems and artificial intelligence influence strategic and operational
transformation processes in the automotive industry?

The integration of these systems significantly contributes to enhancing
performance and operational efficiency by enabling real-time data analysis,
implementing advanced predictive maintenance strategies, and automating the
decision-making process within the mechatronic system's operation. Figure 1
illustrates how the integration of Al and mechatronics functions within the broader
automotive value chain, highlighting their combined impact across key areas such
as design, manufacturing, and user experience.

Mechatronics

Intelligent
Mechatronic
Systems

Manufacturing

Fig. 1. Al and mechatronics in the automotive value chain

This transformation is driven by rising consumer expectations for vehicles that
are not only efficient and safe, but also capable of adaptive responsiveness

to user needs. Features like lane-keeping assistance, adaptive cruise control, and
real-time diagnostics are now considered standard rather than exceptional. In
response, automotive firms are significantly increasing their investment in research
and development to embed Al-enhanced mechatronic systems across their product
offerings [1].

This article investigates the strategic innovation management practices that
support the integration of these advanced technologies within the automotive
industry. It aims to examine how AI and mechatronic systems are reshaping
organizational processes and to identify the managerial strategies required to
navigate this evolving landscape. Through an analysis of current industry trends,
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case studies, and relevant theoretical models, the study seeks to offer practical
insights into managing innovation effectively in this context.

This research aims to support automotive companies in managing the challenges
of technological integration. It provides a conceptual framework to guide the
understanding, planning, and implementation of Al-based and intelligent
mechatronic solutions. As the industry moves toward increasingly autonomous and
intelligent vehicles, the ability to strategically manage innovation becomes an
important success factor [2]. Well-executed innovation management can enhance
operational efficiency, elevate customer satisfaction, and strengthen competitive
positioning.

This research also enhances the larger conversation on strategic management
concerning technological innovation. It highlights the necessity of aligning
technological initiatives with organizational goals and emphasizes the importance
of a unified strategy that integrates technology, processes, and human resources [3].

Recent industry analyses underscore the urgency and complexity of this shift.
For instance, a McKinsey report highlights how the convergence of artificial
intelligence (Al), connectivity, and automation is redefining the automotive value
chain, compelling manufacturers to adopt more agile and innovation-driven
business models [4]. Similarly, Deloitte’s insights into smart manufacturing
emphasize the need for robust innovation governance and cultural readiness to
navigate the challenges of digital transformation [5].

Based on all of the above, it can be stated that the integration of intelligent
mechatronic systems and Al presents both significant opportunities and complex
challenges. Strategic innovation management emerges as a crucial framework for
guiding firms through this transition, ensuring that technological progress
translates into sustainable business value.

IL. The role of intelligent mechatronic systems in automotive innovation

The automotive sector is undergoing a major transformation, fueled by the growing
integration of mechanical systems, electronic components, and advanced
software—an interdisciplinary approach often referred to as mechatronics. These
systems are not merely technological enhancements; they represent a strategic
transformation in how vehicles are designed, manufactured, and experienced.

At its core, an intelligent mechatronic system is a synergistic integration of
mechanical components, electronic control units (ECUs), and embedded software
that collectively enable adaptive, responsive, and often autonomous functionalities.
Unlike traditional systems that operate based on pre-programmed logic, IMS can
process real-time data, learn from it, and make decisions accordingly. This
capability is particularly crucial in modern vehicles, where responsiveness to
dynamic driving conditions is essential for both safety and performance.
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One of the most prominent applications of IMS in the automotive industry is in
Advanced Driver Assistance Systems (ADAS). These systems rely on a cameras,
network of sensors, and control units to assist the driver in real-time and monitor
the vehicle’s surroundings. Features like lane-keeping assistance, adaptive cruise
control, and automatic emergency braking are supported by advanced mechatronic
systems. These systems improve safety, reduce driver fatigue, and enhance driving
comfort. Figure 2 illustrates the main functional domains where Al-driven
intelligent mechatronic systems are currently applied in the automotive industry,
highlighting their relative impact and strategic importance.

ADAS

Predictive Maintenance
Autonomouws Driving
Smart Manutacturing

Connectivity

0 10 20 30 40 s0 &0 0 B
Iimpact Lewel (%)
Fig. 2. Functional applications of intelligent mechatronics
in the automotive industry

The integration of Al into mechatronic systems significantly amplifies their
capabilities. Artificial intelligence (Al) algorithms play a key role in enabling
predictive analytics within modern vehicles. By continuously analyzing data from
various embedded sensors, these systems can detect early signs of wear or
malfunction. For instance, vibration patterns from the engine or temperature
fluctuations in the braking system can be monitored to forecast potential issues. This
allows for timely maintenance interventions before failures occur, helping to
minimize vehicle downtime and reduce overall maintenance costs [6].

Moreover, Al-driven IMS are central to the development of autonomous
vehicles. These systems must interpret vast amounts of data from LiDAR, radar, and
vision sensors to make split-second decisions. The complexity of this task requires
not only robust hardware but also sophisticated software capable of deep learning
and real-time processing.

In addition to enhancing vehicle functionality, IMS are transforming automotive
manufacturing. Al-powered robotics and automation systems are now
commonplace on production lines, where they perform tasks ranging from welding
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and painting to quality inspection. Vision systems equipped with Al can detect
minute defects in components, ensuring high standards of quality control. This level
of precision is difficult to achieve with human inspection alone and contributes to
greater efficiency and consistency in manufacturing processes [7].

The shift toward electrification in the automotive industry further underscores
the importance of IMS. Electric vehicles (EVs) require sophisticated systems to
manage battery performance, energy efficiency, and regenerative braking.
Intelligent mechatronic systems play a crucial role in optimizing these functions. For
instance, thermal management systems in EVs use IMS to regulate battery
temperature, ensuring optimal performance and longevity.

Another major trend is the connectivity of vehicles. Modern vehicles are
increasingly connected to external networks, allowing features like remote
diagnostics, real-time traffic updates, and over-the-air software updates. IMS
facilitate this connectivity by managing the flow of data between the vehicle and
external systems. This capability not only enhances the user experience but also
opens new avenues for vehicle-to-vehicle (V2V) and vehicle-to-infrastructure (V2I)
communication, which are essential for the development of smart transportation
systems.

Customization is also becoming a key differentiator in the automotive market.
Consumers now expect vehicles to adapt to their preferences, from seat positions
and climate control settings to infotainment options. IMS enable this level of
personalization by learning from user behavior and adjusting system parameters
accordingly. For example, Toyota’s “Yui” system uses Al to understand driver
emotions and tailor the driving experience to their mood and preferences [8].

Despite their numerous advantages, the implementation of IMS is not without
challenges. One of the primary concerns is system complexity. As more
functionalities are integrated into a single system, ensuring reliability and safety
becomes increasingly difficult. This complexity necessitates rigorous testing and
validation processes, as well as robust fault-tolerant design strategies.

Cost is a major barrier for developing and deploying intelligent mechatronic
systems, requiring significant investments in research, development, and
infrastructure. While the long-term benefits, like improved safety and reduced
maintenance, are valuable, these costs can affect vehicle affordability, especially in
price-sensitive markets [9].

Regulatory compliance is a vital concern for manufacturers of Information
Management Systems (IMS). Since these systems often collect and process personal
data, it is essential for manufacturers to comply with data privacy laws, such as the
General Data Protection Regulation (GDPR) in the European Union. Additionally,
safety standards for autonomous and semi-autonomous systems are still evolving,
requiring ongoing collaboration between industry stakeholders and regulatory
bodies [10].
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Intelligent mechatronic systems, especially when integrated with Al are
revolutionizing the automotive industry. They enhance vehicle performance,
improve safety, streamline manufacturing, and offer personalized user experiences.
To reach their full potential, major challenges regarding complexity, cost, and
regulation need to be addressed. As the industry continues to evolve, sustained
investment in research and development, along with cross-disciplinary
collaboration, will be essential. Intelligent technologies are becoming increasingly
important in shaping the future of mobility, with mechatronic systems playing a key
role in this transformation.

III. Strategic innovation management: concepts and relevance

In today’s fast-changing business environment, innovation is a strategic necessity.
As organizations face mounting pressure from technological disruption, shifting
consumer expectations, and global competition, the ability to manage innovation
strategically has become a defining factor for long-term success. Strategic
Innovation Management (SIM) is a focused and systematic approach to promoting
innovation in alignment with an organization’s overall goals and transformation
strategy.

A. Theoretical foundations and frameworks

Strategic Innovation Management draws upon a rich tapestry of theories from
strategic management, organizational behavior, and innovation studies. One of the
foundational frameworks is the Resource-Based View (RBV), which posits that firms
gain competitive advantage by leveraging unique, valuable, and inimitable
resources, innovation capabilities being among the most critical. According to this
view, innovation is not merely about generating new ideas but about embedding
innovation into the firm’s core competencies and routines.

The Dynamic Capabilities Theory emphasizes a company's ability to adapt and
evolve by updating its internal and external skills in response to change, an essential
trait in today’s fast-paced digital environment. Similarly, the Ambidexterity
Framework highlights the need for organizations to balance innovation (exploring
new ideas) with efficiency (improving existing processes). Companies that manage
this balance effectively are better equipped to innovate while maintaining strong
operations. Figure 3 visualizes the relative conceptual influence of the three
foundational theories, Resource-Based View, Dynamic Capabilities, and
Organizational Ambidexterity, on Strategic Innovation Management, emphasizing
their complementary roles in guiding innovation strategy.
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Organizational Ambidexterity

Resource-Based View

Dynamic Capabilities

Fig. 3. Strategic frameworks supporting innovation

Figure 3 provides a visual representation of the relative conceptual influence of
these three frameworks on SIM. The pie chart is divided into three segments, each
corresponding to one of the theories. Dynamic Capabilities occupy the largest
portion at 40%, followed by Resource-Based View and Organizational
Ambidexterity, each contributing 30%. This distribution underscores the
complementary nature of these frameworks in shaping innovation strategy.

Together, these three frameworks form a robust conceptual foundation for
Strategic Innovation Management. The visual representation in Figure 3 not only
quantifies their influence but also emphasizes their interdependence. By integrating
the strengths of Resource-Based View, Dynamic Capabilities, and Organizational
Ambidexterity, firms can craft innovation strategies that are both visionary and
grounded, adaptive yet efficient.

B. Innovation as a strategic capability

When managed strategically, innovation becomes a core capability rather than a
series of isolated efforts. This shift requires a cultural and leadership mindset where
innovation is embedded in the organization’s vision and daily practices. Key
elements of strategic innovation capability include anticipating future technologies,
fostering continuous learning, building strong internal and external collaborations,
and ensuring leadership actively supports and drives innovation.

The integration of digital technologies has further elevated the strategic
importance of innovation. As Zare and Persaud highlight, digital transformation is
not just about adopting new tools but about rethinking business models and value
creation mechanisms [11]. Firms that treat digital innovation as a strategic capability
are better equipped to navigate disruption and seize new opportunities.
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C. Aligning innovation with business transformation

One of the most critical aspects of Strategic Innovation Management is its alignment
with business transformation. Innovation efforts that are disconnected from the
organization’s strategic direction often fail to deliver meaningful impact.
Conversely, when innovation is tightly aligned with transformation goals, it
becomes a powerful enabler of change.

Business transformation typically involves reimagining core processes,
structures, and value propositions to achieve significant performance
improvements. In this context, innovation serves as both a catalyst and a vehicle for
transformation. For example, the adoption of Al-driven mechatronic systems in the
automotive industry is not merely a technological upgrade but a strategic move to
redefine mobility, customer experience, and operational efficiency.

The alignment process begins with strategic intent, a clear articulation of where
the organization wants to go and how innovation will help it get there. This intent
must be translated into innovation portfolios that balance short-term improvements
with long-term breakthroughs. According to Siano Régo et al., successful alignment
also requires robust governance structures that ensure innovation initiatives are
evaluated, prioritized, and integrated into the broader transformation roadmap [12].

D. Challenges and Opportunities

Strategic innovation management offers considerable advantages, but it also
presents complex challenges. One persistent issue is the innovation paradox:
organizations often commit significant resources to innovation efforts without
achieving the expected outcomes. This disconnect is frequently rooted in vague
strategic priorities, inconsistent execution, or cultural resistance to change.

Organizational inertia often hinders innovation, especially in established firms
resistant to change. Overcoming this requires strong leadership, a clear vision, and
a culture that supports experimentation and learning from failure. At the same time,
emerging digital technologies, like Al IoT, and big data, offer new opportunities for
strategic innovation by enabling agility, personalization, and novel business
models.

Sustainability and social responsibility are also reshaping innovation priorities.
Companies are increasingly using innovation to address global challenges such as
climate change and inequality, which not only enhances their reputation but also
opens new paths for growth.

In today’s fast-changing environment, strategic innovation is essential. When
guided by sound theory and aligned with transformation goals, it becomes a key
driver of resilience, adaptability, and long-term success.
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IV. Business process transformation through Al-driven mechatronics

The incorporation of artificial intelligence (Al) into mechatronic systems is not only
transforming the design and functionality of modern vehicles but also driving
significant changes in business processes across the automotive industry and
beyond. As organizations strive for greater efficiency, agility, and innovation, Al-
driven mechatronics has emerged as a strategic enabler of digital transformation.

A. The impact of mechatronic systems on business processes

At the heart of Al-driven mechatronics lies the convergence of mechanical
engineering, electronics, and intelligent software. These systems are capable of
sensing, processing, and acting upon data in real time, enabling a level of
responsiveness and adaptability that traditional systems cannot match. In business
contexts, this translates into more streamlined operations, predictive capabilities,
and enhanced product and service offerings.

Al-driven mechatronic systems significantly automate complex tasks, such as in
manufacturing where robotic arms with intelligent control perform precise
assembly with minimal human input. These dynamic systems learn and adapt over
time, improving performance through machine learning algorithms, including
reinforcement learning, fuzzy logic, and neural networks, as noted by Hashemi and
Dowlatshahi [13].

Al-driven mechatronic systems are transforming supply chain and product
development processes. In logistics, they track inventory, predict demand, and
optimize deliveries in real time, reducing waste, delays, and costs. For example,
predictive maintenance in delivery vehicles helps prevent breakdowns and ensures
timely service. In product development, tools like digital twins allow engineers to
test and refine designs virtually, speeding up innovation and lowering development
costs. These systems also provide valuable insights into product performance and
user behavior, guiding future improvements. Figure 4 shows a conceptual flow
diagram illustrating how Al-driven mechatronic systems facilitate business process
transformation, from real-time data acquisition to operational optimization and
product development innovation.
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Fig. 4. Business process transformation enabled by Al-Driven mechatronics
B. Digitalization and operational agility

Digitalization is a key enabler of operational agility, and Al-driven mechatronics
plays a central role in this transformation. By embedding intelligence into physical
systems, organizations can create cyber-physical environments where data flows
seamlessly between machines, systems, and decision-makers. This connectivity
enables real-time monitoring, diagnostics, and control, which are essential for agile
operations.

Operational agility is a key advantage in fast-changing industries like
automotive, where technology and customer demands evolve rapidly. Al-powered
mechatronic systems enhance this agility by enabling real-time decisions and
adaptive control. For example, smart robots in manufacturing can adjust their
actions based on sensor data to maintain quality despite shifting conditions. These
systems also support mass customization, allowing quick transitions between
product variants with minimal delays, meeting individual customer preferences
efficiently and at scale.
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Digitalization also enhances collaboration across organizational boundaries.
Cloud-based platforms and Internet of Things (IoT) technologies enable real-time
data sharing between suppliers, manufacturers, and customers. This transparency
improves coordination, reduces errors, and fosters innovation. For example, data
from Al-driven mechatronic systems in vehicles can be shared with service
providers to offer proactive maintenance, enhancing the customer experience and
building brand loyalty [14].

C. Case examples and illustrative scenarios

There are many real-world examples that illustrate how Al-driven mechatronics can
transform business processes. One notable case is Tesla, which has integrated Al
and mechatronics not only into its vehicles but also into its manufacturing and
logistics operations. Tesla’s Gigafactories use Al-powered robots for tasks ranging
from battery assembly to quality inspection. These systems continuously learn from
operational data, improving efficiency and reducing defects over time.

Another example is BMW’s use of digital twins in its production facilities. By
creating virtual models of its manufacturing processes, BMW can simulate changes,
identify bottlenecks, and optimize workflows before implementing them on the
shop floor. This approach improves flexibility and lowers the risks associated with
changes in processes [15].

DHL has integrated Al-driven robots in its warehouses for sorting and
packaging. Utilizing computer vision and machine learning, these robots identify
items, optimize packing, and navigate efficiently. This automation results in faster
processing, lower labor costs, and enhanced accuracy.

D. Challenges and considerations

Despite their advantages, implementing Al-driven mechatronic systems presents
several challenges. One key issue is their complexity, as successful integration
requires expertise across engineering, data science, and software development.
Ensuring reliable performance and seamless communication between components
can be technically demanding. Data security and privacy are also critical, with
organizations needing strong cybersecurity measures and compliance with
regulations like the GDPR. High implementation costs, especially for small and
medium-sized enterprises (SMEs), can be another barrier. However, collaborative
models and shared platforms are emerging as cost-effective solutions.

Despite these hurdles, Al-driven mechatronics are transforming business
operations by enabling automation, real-time decision-making, and digital
innovation. Companies that embrace these technologies are better positioned to
enhance efficiency, agility, and long-term competitiveness in the digital era.
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V. Managerial implications and strategic considerations

As organizations increasingly adopt Al-driven mechatronic systems and embrace
innovation as a strategic capability, the role of leadership and governance becomes
paramount. The transformation discussed in previous chapters, spanning intelligent
systems, digitalization, and business process redesign, cannot succeed without a
robust managerial framework that supports innovation, manages change
effectively, and cultivates organizational readiness.

A. Innovation governance and leadership

Innovation governance refers to the systems and policies that guide innovation
within an organization, ensuring alignment with strategic goals, proper resource
allocation, and performance monitoring. In the context of Al-driven mechatronics,
governance must also address ethical, technical, and operational challenges.
Effective governance starts with a clear innovation vision, supported by actionable
plans, defined priorities, measurable outcomes, and clear accountability. As
Heilemann and Faix argue, innovation leadership is not about micromanaging
creativity but about creating the conditions in which innovation can flourish,
conditions that include psychological safety, cross-functional collaboration, and
tolerance for failure [16].

Leadership style greatly impacts innovation outcomes. Transformational
leadership, which emphasizes vision and empowerment, encourages an innovative
culture. Leaders should model openness to new ideas while also challenging
established norms. Balancing exploration of novel ideas with optimization of
existing capabilities is crucial for maintaining long-term innovation.

B. Change management and organizational readiness

Innovation-led transformation is inherently disruptive. It challenges existing norms,
processes, and power structures, often triggering resistance. Effective change
management is therefore essential to ensure that innovation initiatives are not only
implemented but also embraced by the organization. Figure 5 outlines the core
components of a managerial framework necessary for successful innovation-led
transformation, highlighting the interdependencies between governance,
leadership, change readiness, and organizational culture.
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Fig. 5. Managerial pillars of innovation-driven transformation

Figure 5 offers a visual representation of the core components essential for
managing innovation-led transformation. The bar chart highlights five key
elements, Leadership, Innovation Governance, Change Management, Cultural
Readiness, and Strategic Alignment, and ranks them by their relative importance in
driving successful transformation.

Together, these components form an interdependent framework that supports
innovation-led transformation. Their relative importance, as depicted in Figure 5,
underscores the need for a balanced and holistic approach, one that combines
visionary leadership, structured governance, proactive change management,
cultural adaptability, and strategic coherence.

Change management helps individuals and teams adopt new ways of working.
Successful change initiatives share several key elements: a compelling vision, strong
leadership, clear communication, stakeholder involvement, and a commitment to
continuous learning. These elements are particularly important in the context of Al-
driven transformation, where the pace of change can be rapid and the implications
far-reaching.

Organizational readiness is critical for successful change. It involves both the
willingness and the capacity to implement new initiatives. Many transformations
fail not due to poor strategy, but because organizations are unprepared. Leaders
must assess readiness early, identifying obstacles and enablers.

To build readiness, companies should invest in training, involve employees in
the change process, and establish feedback channels to monitor progress and adapt
as needed. Clear and consistent communication is also essential. Leaders must
explain the purpose of change, address concerns, and use storytelling to connect the
transformation to employees’ values, fostering trust and engagement.
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VI. Conclusion

The integration of artificial intelligence into mechatronic systems represents a
pivotal shift in how organizations conceive, design, and deliver value. This
transformation is not confined to technological advancement alone; it extends
deeply into the strategic, operational, and managerial fabric of modern enterprises.
Al-driven mechatronics fosters innovation and agility, serving as a catalyst in
industries' digital transformation.

The evolution of intelligent mechatronic systems combines mechanical
engineering, electronics, and software, enabling them to learn, adapt, and make real-
time decisions. This shift transforms product development, service delivery, and
organizational operations. These systems are now active participants in value
creation, responding dynamically to changing environments and user needs.

Innovation is now a strategic necessity. Organizations that embed innovation
into their core capabilities, rather than treating it as a side activity, are better
equipped to navigate disruption and seize new opportunities. Achieving this
requires a clear strategy, strong governance, and a culture that supports
experimentation, adaptability, and collaboration.

Digitalization, powered by Al and intelligent systems, has redefined operational
excellence. Traditional linear processes are being replaced by agile, data-driven
workflows that enable faster decisions, predictive analytics, and greater efficiency.
This shift also supports new business models and personalized customer
experiences.

Leadership plays a critical role in this transformation. Beyond investing in
technology, leaders must foster a culture of innovation, communicate a clear vision,
and guide teams through change. Effective change management becomes essential
to help organizations and employees adapt.

Ultimately, the success of Al-driven mechatronic systems depends on aligning
technology, strategy, and people. Organizations that approach innovation
holistically, integrating intelligence across all levels, will be best positioned to lead
in the era of smart, adaptive operations.

A. Limitations of the study

While this study provides a comprehensive analysis of strategic innovation
management in the context of intelligent mechatronic systems, its scope is
deliberately confined to the automotive industry. This sector was selected due to its
advanced integration of mechatronic technologies and its pivotal role in driving
industrial innovation. However, this industry-specific focus may limit the
generalizability of the findings to other sectors, such as aerospace, healthcare, or
consumer electronics, where the dynamics of innovation and business process
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transformation may differ significantly. Future research could expand the scope to
include cross-industry comparisons, thereby offering a broader understanding of
how strategic innovation management frameworks apply across diverse
technological and organizational contexts.

Bibliography

[1] Y. Ly, Y. Yue, G. Li, and Z. Wang, “Adaptive Fault Tolerant Control for Safe
Autonomous Driving using Learning-based Model Predictive Control,” Proc.
IEEE Int. Conf. Mechatronics and Automation ICMA), pp. 2218-2223, 2023.

[2] I. Zaitceva and B. Andrievsky, “Methods of Intelligent Control in Mechatronics
and Robotic Engineering: A Survey,” Electronics, vol. 11, no. 15, p. 2443, 2022.

[3] S. Bahoo, M. Cucculelli, and D. Qamar, “Artificial Intelligence and Corporate
Innovation: A Review and Research Agenda,” Technological Forecasting and
Social Change , vol. 188, p. 122264, 2023.

[4] A. Venus, G. Poltronieri, M. de Jong, and M. Kellner, “The Rise of Edge Al in
Automotive,” McKinsey & Company, Aug. 25, 2025, available at
https://www.mckinsey.com/industries/ semiconductors/our-insights/the-rise-of-
edge-ai-in-automotive. Accessed: Sep. 15, 2025.

[5] T. Gaus and M. Schlotterbeck, “2025 Smart Manufacturing and Operations
Survey: Navigating Challenges to Implementation,” Deloitte Insights, May 1,
2025, available at https://www.deloitte.com/us/en/insights/indus
try/manufacturing-industrial-products/2025-smart-manufacturing-survey.h tml.
Accessed: Sep. 15, 2025.

[6] A. Ispasoiu, R. Moraru, G. Babut, and M. Popescu-Stelea, “Study on the Potential
of Artificial Intelligence Application in Industrial Ergonomy Performance
Improvement,” Acta Technica Napocensis - Series: Applied Mathematics,
Mechanics, and Engineering , vol. 64, no. 1-51, 2021.

[7] A. Demetriou, Y. Liu, and H. Wang, “Artificial Intelligence in Automotive
Manufacturing: A Review of Vision-Based Inspection Systems,” Procedia CIRP
, vol. 107, pp. 341-346, 2022.

[8] M. Fujita, S. Kato, and Y. Igarashi, “Yui: Toyota’s Al-Driven Emotion-Sensing
Interface for Driver Interaction,” Proc. IEEE Intelligent Vehicles Symposium (IV)
, pPp- 425430, 2020.

[9] Y. Zhang, H. Su, and J. Wang, “Economic Viability of Intelligent Systems in
Automotive Markets,” Transport Policy , vol. 90, pp. 45-53, 2020.

[10] A. Ene, M. Luca, and V. Petrescu, “Data Privacy and Regulatory Compliance in
Intelligent Automotive Systems,” Cybersecurity Review, vol. 9, no. 2, pp. 75-84,
2021.

109



Emanuel Balc et al.

[11] R. Zare and A. Persaud, “Strategic Capabilities for Digital Transformation: A
Framework for Innovation-Led Change,” Technology Innovation Management
Review , vol. 11, no. 6, pp. 15-26, 2021.

[12] D. M. Siano Régo, A. F. de Vasconcelos, and C. F. Gomes, “Innovation
Governance and Strategic Alignment: Insights from Organizational
Transformation Initiatives,” Journal of Innovation & Knowledge , vol. 7, no. 1,
p- 100198, 2022.

[13] M. Hashemi and S. Dowlatshahi, “Artificial Intelligence-Based Mechatronics for
Smart Manufacturing: A Review,”  Robotics and Computer-Integrated
Manufacturing , vol. 66, p. 101872, 2020.

[14] P. Zheng, H. Wang, Z. Sang, R. Y. Zhong, Y. Liu, C. Liu, ... X. Xu, “Smart
Manufacturing Systems for Industry 4.0: Conceptual Framework, Scenarios, and
Future Perspectives,” Frontiers of Mechanical Engineering , vol. 16, no. 1, pp.
103-119, 2021.

[15]]J. M. Miiller, O. Buliga, and K.-I. Voigt, “The Role of Digital Twins in Supporting
Sustainable Manufacturing: Insights from the Automotive Industry,” Journal of
Manufacturing Technology Management , vol. 31, no. 2, pp. 395-416, 2020.

[16] V. Heilemann and A. Faix, “Leadership and Innovation: How Leadership Styles
Influence Organizational Innovation,” Journal of Innovation Management, vol.
9, no. 2, pp. 2845, 2021.

110



