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Extended Abstract

Introduction: As the field of computer science evolves, and with the emergence of concepts such as
artificial intelligence (Al), machine learning (ML), and deep learning (DL), significant opportunities
for achieving smart urban systems have been created. These transformative technologies are
reshaping numerous industries, particularly healthcare, where their impact has been profound. Al-
powered tools are now employed to manage patient medical histories, conduct digital consultations,
and optimize drug administration. However, despite their vast potential, these tools are not without
limitations. A significant challenge faced by these systems is the low accuracy of decision-making
outputs, which hinders their effective implementation in critical areas. To address these issues, the
present study evaluates reliability metrics specific to Al systems in healthcare. By focusing on these
metrics, the research identifies key factors that improve trustworthiness, using the Fuzzy Cognitive
Mapping (FCM) approach.

Methods: The study begins with the extraction of reliability metrics through a detailed literature
review and interviews with healthcare professionals, ensuring that the metrics are both comprehensive
and grounded in real-world applications. Subsequently, using the Delphi method, the critical criteria
for evaluating the reliability of artificial intelligence systems in the targeted domain were identified.
In the next step, a causal model was developed based on a review of the relevant literature. This model
was then validated using the Structural Equation Modeling (SEM) approach. Following that, causal
relationships were derived using the validated SEM model and expert opinions, and the interactions
among the identified criteria were analyzed through the application of the Fuzzy Cognitive Mapping
(FCM) method. This advanced method provided a clear understanding of which factors were most
influential and which were most impacted, offering deeper insights into Al system reliability. For
data collection, a range of questionnaires, including Likert scale, AHP, and FCM-based tools, were
distributed to participants. The data collected was then analyzed using SmartPLS software, a powerful
tool for path analysis and structural equation modeling.
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Findings: The findings reveal that "continuous monitoring of generated outcomes and system
reconfiguration" is the most effective metric for evaluating Al system reliability in healthcare. This
underscores the importance of ongoing oversight and adaptability to maintain system accuracy and
relevance. Another crucial finding identifies the "use of non-deterministic algorithms" as the most
impacted metric, highlighting the need for flexible and probabilistic methods in Al systems. In total,
six primary metrics were identified and evaluated:

1. Trusted and homogeneous data to ensure consistent results.
Data security and privacy to protect sensitive medical information.
Weekly updates to improve system performance.
Use of non-deterministic algorithms to enhance adaptability.
Stakeholder evaluation structures for transparency and accountability.

6. Continuous monitoring of results to identify and address emerging issues.
These metrics collectively form a comprehensive framework for enhancing Al system reliability in
healthcare.

ol

Conclusion: This study provides a detailed examination of Al system reliability in healthcare,
emphasizing the critical role of continuous monitoring and regular updates in improving accuracy
and trustworthiness. Moreover, ensuring data security and privacy is highlighted as essential for
building confidence in these systems. The findings serve as a practical guide for Al developers in
healthcare, helping them design reliable and efficient tools. Additionally, the study underscores the
broader benefits of these improvements, such as enhanced medical service quality and increased
patient trust in Al systems. Ultimately, adopting innovative approaches and focusing on the identified
key components will drive significant advancements and transformations in healthcare delivery.

Keywords: Artificial intelligence, reliability, healthcare, precision medicine, fuzzy cognitive
mapping.
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