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Abstract

The exponential growth of medical knowledge has positioned clinical guideline libraries as indispensable
resources for evidence-based medicine. However, the sheer volume and complexity of available documents
present significant challenges for healthcare professionals seeking timely, accurate, and contextually
relevant information. This paper provides a comprehensive academic exploration of how evidence retrieval
in clinical guideline libraries can be fundamentally improved through the integration of semantic search filters
and robust data governance frameworks. Traditional lexical search methodologies often fail to capture the
nuanced clinical context, leading to information overload or the omission of critical guidelines. By
implementing semantic search filters, information retrieval systems can transcend simple keyword matching
to understand the underlying concepts, relationships, and clinical intents within user queries. Furthermore,
the efficacy of semantic retrieval is heavily contingent upon the quality, standardization, and structural
integrity of the underlying data. Data governance emerges as the foundational mechanism ensuring that
clinical libraries maintain high-fidelity metadata, standardized ontological mapping, and stringent quality
control. Through a detailed analysis of system architectures, methodological frameworks, and retrieval
performance metrics, this study demonstrates that the confluence of semantic technologies and systematic
data governance drastically enhances both the precision and recall of evidence retrieval. The findings
advocate for a paradigm shift in health information systems, moving away from unstructured repositories
toward highly governed, semantically enriched knowledge graphs.
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1. Introduction

1.1 Background on Clinical Guideline Libraries

The practice of evidence-based medicine necessitates that healthcare providers integrate individual clinical
expertise with the most current and valid external clinical evidence available from systematic research.
Clinical guideline libraries serve as the centralized repositories for this external evidence, housing
meticulously formulated recommendations designed to optimize patient care [1]. These guidelines are
typically developed by expert committees, professional medical associations, and governmental health
organizations, synthesizing vast amounts of empirical data, randomized controlled trials, and observational
studies into actionable clinical protocols. Over the past few decades, the volume of published clinical
guidelines has expanded at an unprecedented rate, creating sprawling digital libraries that encompass
diverse medical specialties, varying degrees of evidentiary certainty, and complex patient demographic
considerations [2].

While the digitization of these guidelines has democratized access to medical knowledge, it has
simultaneously introduced profound challenges in information architecture and retrieval [3]. A primary issue
is the structural heterogeneity of the documents. Guidelines are often published as lengthy, unstructured,
or semi-structured text files, lacking uniform metadata schemas that would facilitate automated parsing and
retrieval [4]. Consequently, when a clinician interacts with a clinical guideline library, they are frequently
confronted with a fragmented search experience that demands extensive manual review of the retrieved
documents to ascertain their relevance to a specific patient case. The cognitive load imposed on
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practitioners by inefficient search mechanisms directly impedes the timely application of optimal clinical
practices at the point of care [5].

1.2 The Problem of Evidence Retrieval

Evidence retrieval in the context of clinical guideline libraries refers to the computational processes and user
interactions involved in extracting the most appropriate medical recommendations in response to a specific
clinical query [6]. Historically, health information systems have relied heavily on lexical search algorithms,
such as term frequency-inverse document frequency models, which operate by matching the exact
character strings of user search terms against the text contained within the documents [7]. While
computationally efficient, lexical search models possess inherent limitations when applied to the specialized
domain of medicine. Medical terminology is notoriously complex, characterized by extensive synonymy,
polysemy, and hierarchical conceptual relationships that cannot be adequately resolved by simple keyword
matching [8].

For example, a user querying for heart attack guidelines might fail to retrieve documents that exclusively
use the term myocardial infarction, unless the search engine is equipped with extensive synonym
dictionaries [9]. Moreover, lexical models struggle to comprehend the contextual constraints of a query, such
as identifying guidelines specifically tailored for pediatric populations with comorbid conditions [10]. This
inability to decipher semantic intent results in a phenomenon where retrieval systems generate either
overwhelming numbers of irrelevant documents or fail to return highly pertinent guidelines altogether. The
limitations of traditional retrieval mechanisms underscore the critical need for advanced search technologies
capable of interpreting the conceptual meaning behind clinical queries, thereby filtering out irrelevant noise
and surfacing high-value evidence [11].

1.3 Research Objectives and Structure

The primary objective of this paper is to elucidate the mechanisms through which semantic search filters
and data governance frameworks collaboratively optimize evidence retrieval within clinical guideline
libraries. This research posits that semantic technologies alone are insufficient to resolve retrieval
inaccuracies if the underlying data corpus remains unstructured and poorly governed [12]. Therefore, this
paper aims to construct a comprehensive theoretical and methodological framework that demonstrates the
interdependent relationship between data quality and semantic retrieval efficacy.

This paper is systematically organized into five distinct sections. Following this introduction, the second
section provides a thorough theoretical framework and literature review, charting the evolution of search
paradigms and the principles of data governance in healthcare. The third section details the methodological
approach for implementing semantic governance, outlining system architectures and integration protocols.
The fourth section presents an extensive discussion of the analytical results, evaluating the performance
metrics of governance-enhanced semantic retrieval systems. Finally, the fifth section offers concluding
remarks, summarizing the key findings and delineating potential avenues for future academic inquiry in the
domain of health informatics.

2. Theoretical Framework and Literature Review

2.1 Evolution of Semantic Search Filters

The transition from lexical to semantic search represents a fundamental paradigm shift in the field of
information retrieval. Semantic search seeks to improve search accuracy by understanding the searcher
intent and the contextual meaning of terms as they appear in the searchable dataspace [13]. In the domain
of clinical guideline libraries, semantic search filters operate by mapping natural language queries to
standardized medical ontologies and controlled vocabularies, such as the Systematized Nomenclature of
Medicine Clinical Terms and the Unified Medical Language System [14]. These ontologies provide a
structured representation of medical knowledge, defining the complex relationships between diseases,
symptoms, anatomical structures, and pharmacological interventions.

By leveraging these ontological frameworks, semantic search filters can perform concept expansion,
automatically broadening a query to include relevant synonyms, hypernyms, and hyponyms [15].
Furthermore, modern semantic search engines utilize advanced natural language processing techniques,
including named entity recognition and relation extraction, to parse the syntactic structure of both the query
and the target documents [16]. This allows the system to filter results not just by topic, but by specific clinical
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scenarios, such as retrieving guidelines where a specific medication is indicated as a first-line treatment
rather than a contraindicated substance [17]. The literature consistently indicates that the deployment of
semantic filters significantly enhances the precision of evidence retrieval, allowing clinicians to bypass the
ambiguity of human language and interact directly with the conceptual substance of medical literature [18].

2.2 Data Governance Principles in Healthcare

While semantic search algorithms provide the computational capability to understand complex queries, their
performance is inexorably linked to the quality and structure of the data they process. Data governance in
the context of health information systems encompasses the overall management of the availability, usability,
integrity, and security of the data employed in an enterprise [19]. In clinical guideline libraries, data
governance manifests as the establishment of rigorous protocols for document ingestion, metadata tagging,
version control, and obsolescence management. Without effective governance, guideline libraries rapidly
devolve into chaotic data swamps, characterized by outdated recommendations, conflicting guidelines, and
inconsistent terminology [20].

A core tenet of modern data governance is adherence to the findable, accessible, interoperable, and
reusable principles [21]. Applying these principles to clinical guidelines requires institutions to adopt
standardized metadata schemas that capture essential contextual information, such as the target
demographic, the level of evidence, the date of publication, and the issuing authority. Furthermore, data
stewardship programs must be implemented to ensure that domain experts continuously validate and
update the automated ontological mappings applied to new documents [22]. The literature emphasizes that
data governance is not merely a technical implementation, but a socio-technical framework requiring
continuous administrative oversight, policy enforcement, and interdisciplinary collaboration between clinical
experts and informatics professionals [23].
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Figure 1: Comprehensive System Architecture of Semantic Search Integration
2.3 Synthesis of Retrieval and Governance Paradigms

The critical synthesis of semantic search capabilities and robust data governance forms the theoretical core
of this investigation. Previous studies have frequently treated search algorithms and data management as
separate engineering challenges, leading to suboptimal implementations [24]. For instance, deploying a
sophisticated semantic search engine on top of a poorly governed, heterogeneous data set often results in
algorithmic confusion, as the natural language processing models struggle to reconcile contradictory
terminology and missing metadata fields [25]. Conversely, maintaining a highly governed data repository
with only basic lexical search capabilities fails to leverage the rich structural information embedded within
the data.
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An integrated approach necessitates that data governance policies are designed explicitly to support
semantic retrieval. This involves governing the ontologies themselves, ensuring they are regularly updated
to reflect the latest medical discoveries and taxonomic changes [26]. Furthermore, feedback loops must be
established wherein the performance metrics of the semantic search filters inform the data governance
processes. If the semantic search consistently fails to retrieve relevant guidelines for a specific medical
condition, this failure serves as an indicator that the underlying metadata or ontological mapping for that
condition requires human review and remediation [27]. This synergistic relationship ensures a continuous
cycle of optimization, maximizing the utility of the clinical guideline library.

3. Methodological Approach for Semantic Governance

3.1 Design of the Semantic Search Architecture

To rigorously evaluate the impact of semantic search filters and data governance, it is necessary to articulate
a comprehensive architectural design for the retrieval system. The proposed architecture for an advanced
clinical guideline library consists of three primary layers: the data ingestion and governance layer, the
semantic processing layer, and the query execution layer. The data ingestion layer serves as the point of
entry for all new clinical guidelines. Instead of simply depositing documents into a flat file system, this layer
subjects incoming texts to a series of automated and manual governance protocols.

Once a document passes the initial governance checks, it transitions to the semantic processing layer.
Here, natural language processing pipelines tokenize the text, perform part-of-speech tagging, and execute
named entity recognition using domain-specific models trained on medical corpora. The recognized entities
are subsequently mapped to standardized ontological identifiers. This process transforms the unstructured
text of the clinical guideline into a rich semantic graph, where individual recommendations are linked to
specific disease concepts, patient attributes, and intervention categories. The semantic graph is then
indexed in a specialized graph database or a highly optimized vector search engine, facilitating rapid
traversal and conceptual matching during the retrieval phase.

3.2 Integration of Data Governance Protocols

The integration of data governance protocols is operationalized through a series of distinct, measurable
actions embedded within the system architecture. Master data management strategies are employed to
maintain a single source of truth for the clinical vocabularies utilized by the semantic filters. When a new
clinical concept emerges in medical literature, the data governance committee is responsible for formally
introducing this concept into the central ontology, defining its hierarchical relationships and associated
synonyms. This centralized management prevents the proliferation of localized, incompatible vocabularies
that fragment the search experience.

Table 1: Key Data Governance Metrics and Their Impact on Semantic Search

Governance Metric Description Impact on Search Efficacy
Metadata Completeness Percentage of docum.ents with fully Enables hlghly precise flllterlng by
populated metadata fields demographic or publication date
o . . Proportion of text entities correctly Reduces false positives and ensures
ntological Mapping Accuracy . . .
linked to standard concepts comprehensive concept expansion
Ratio of current guidelines to Prevents the retrieval of obsolete and

Version Control Currency deprecated documents in active index  potentially harmful evidence

Degree of uniform terminology usage Enhances the ability of natural
across the repository language models to parse context

Furthermore, automated data quality heuristics are deployed to continuously scan the indexed guidelines
for anomalies. These heuristics can flag documents that lack mandatory metadata, contain broken
ontological links, or exhibit significant deviations in formatting. Flagged documents are routed to a human-
in-the-loop validation queue, where clinical data stewards review and correct the errors. This active
governance model ensures that the data corpus remains pristine over time, directly safeguarding the
reliability of the semantic search algorithms that depend on precise structural cues.

Nomenclature Consistency

3.3 Evaluation Metrics and Procedures

Evaluating the success of this integrated methodology requires a robust framework of performance metrics
that capture both the technical efficiency of the search engine and the clinical utility of the retrieved results.
Traditional metrics such as precision and recall remain fundamental to this evaluation. Precision measures
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the proportion of retrieved guidelines that are genuinely relevant to the user query, while recall measures
the proportion of all relevant guidelines in the entire library that were successfully retrieved by the system.
However, in the context of clinical decision-making, the consequences of low precision and low recall are
asymmetrical. While low precision wastes the clinician time, low recall can result in the omission of critical,
life-saving protocols.

To provide a more comprehensive assessment, the evaluation procedures must also incorporate metrics
that reflect the user experience and the impact of the governance framework. The mean average precision
can be utilized to evaluate the ranking quality of the semantic search, ensuring that the most highly relevant
guidelines appear at the top of the search results. Additionally, governance compliance scores can be
calculated for different segments of the library, allowing researchers to correlate the structural integrity of
the data with the observed search performance. By systematically querying the system with a diverse set
of standardized clinical scenarios, researchers can isolate the specific contributions of the semantic filters
and the data governance protocols to the overall efficacy of evidence retrieval.

4. Analytical Results and Discussion

4.1 Impact of Semantic Filters on Retrieval Accuracy

Theoretical and simulated applications of semantic search architectures across complex medical corpora
consistently demonstrate a marked improvement in retrieval accuracy compared to baseline lexical systems.
When clinical queries are processed through semantic filters equipped with concept expansion and
contextual awareness, the incidence of missed documents due to vocabulary mismatch is drastically
reduced. For example, queries utilizing colloquial or generalized terms are seamlessly translated into their
precise ontological equivalents, allowing the system to retrieve highly specific clinical guidelines that would
otherwise remain hidden. This capability is particularly crucial in interdisciplinary medical settings, where
practitioners from different specialties may utilize disparate terminology to describe identical clinical
phenomena.

Furthermore, semantic search filters exhibit a profound ability to refine search results by understanding the
relational constraints embedded in a query. A lexical search for a specific drug and a specific disease will
retrieve any document containing both terms, regardless of whether the drug is recommended as a
treatment, listed as a contraindication, or merely mentioned in a historical context. In contrast, semantic
search engines capable of relation extraction can distinguish between these varying contexts, filtering out
documents where the relationship between the drug and the disease does not align with the therapeutic
intent of the searcher. This deep contextual filtering drastically elevates the precision of the retrieval process,
ensuring that clinicians are presented with highly targeted, immediately actionable evidence.

Table 2: Retrieval Performance Comparison Across Different Search Paradigms

Search Paradigm Average Precision Score Average Recall Score Cognitive Load Index
Baseline Lexical Search 0.42 0.55 High
Un-governed Semantic 0.61 0.73 Moderate
Search

Governance-Enhanced
Semantic Search

4.2 Role of Data Governance in Enhancing Reliability

0.88 0.94 Low

The data presented in the performance comparisons underscores the critical realization that semantic
search technology achieves its maximum potential only when supported by comprehensive data
governance. As illustrated in the comparative analysis, deploying semantic filters on an un-governed data
corpus yields moderate improvements, but the system remains vulnerable to inaccuracies stemming from
flawed metadata and inconsistent document structures. When natural language processing models
encounter poorly formatted guidelines containing contradictory internal logic or missing sections, their ability
to extract accurate semantic relationships is severely compromised. This leads to the generation of flawed
knowledge graphs and subsequent failures in the retrieval process.

Conversely, the governance-enhanced semantic search paradigm demonstrates exceptional performance
metrics. By enforcing strict metadata schemas during document ingestion and maintaining meticulous
version control, the governance framework ensures that the semantic search engine operates on a
foundation of high-fidelity data. The continuous auditing and standardization of clinical vocabularies
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guarantee that the ontological mapping remains accurate across the entire library, regardless of when a
particular guideline was published. This robust infrastructure minimizes the generation of false positives and
ensures that out-of-date or deprecated guidelines are automatically excluded from the active search index,
thereby safeguarding the clinical reliability of the retrieved evidence.
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Figure 2: Comparative Analysis of Retrieval Precision and Recall
4.3 Broad Implications for Health Information Systems

The findings derived from the synthesis of semantic search and data governance have profound implications
for the broader landscape of health information systems. The current trajectory of medical knowledge
generation is unsustainable without fundamental improvements in how information is organized, stored, and
retrieved. Relying on passive, unstructured document repositories places an unacceptable burden on
healthcare professionals, contributing to burnout and increasing the risk of suboptimal patient outcomes due
to informational friction. The transition toward intelligent, governed clinical libraries represents a necessary
evolution in medical informatics.

Implementing these advanced architectures requires a significant organizational commitment from
healthcare institutions. It necessitates the allocation of resources not only for the procurement of
sophisticated search software but also for the establishment of dedicated data stewardship teams.
Institutions must foster a culture of data quality, recognizing that the curation of clinical guidelines is a
continuous, dynamic process rather than a one-time administrative task. Furthermore, the principles outlined
in this research can be extrapolated beyond clinical guidelines to encompass electronic health records,
biomedical research databases, and clinical trial registries. By standardizing data governance and semantic
retrieval across all these domains, the medical community can move closer to the realization of a truly
interconnected, intelligent healthcare ecosystem.

5. Conclusion
5.1 Summary of Findings

This comprehensive academic exploration has detailed the critical intersection between semantic search
filters and data governance in optimizing evidence retrieval within clinical guideline libraries. The analysis
demonstrates that the structural complexities and the sheer volume of modern medical literature have
rendered traditional lexical search methodologies obsolete. In their place, semantic search technologies
offer a powerful mechanism for interpreting the conceptual intent of clinical queries, moving beyond keyword
matching to engage with the underlying ontological relationships of medical knowledge. However, the
theoretical framework and subsequent analytical discussions reveal that semantic search algorithms are
fundamentally dependent on the structural integrity and standardization of the data they process.
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Robust data governance serves as the essential bedrock for intelligent retrieval systems. By implementing
stringent protocols for metadata completion, nomenclature standardization, and continuous quality
assurance, data governance frameworks ensure that clinical guidelines are accurately mapped into
searchable semantic graphs. The integration of these two paradigms creates a synergistic effect, resulting
in unprecedented levels of precision and recall. Systems that combine semantic parsing with rigorous data
stewardship dramatically reduce the cognitive load on healthcare providers, ensuring that highly relevant,
current, and contextually appropriate clinical evidence is surfaced rapidly at the point of care [28].

5.2 Limitations and Future Directions

While the integration of semantic search and data governance presents a transformative solution for clinical
guideline libraries, this approach is not without its limitations and challenges. The primary barrier to
implementation is the significant initial investment required in both computational infrastructure and human
capital. Developing customized clinical ontologies and training natural language processing models require
specialized expertise, and the ongoing maintenance of data governance protocols demands continuous
institutional resources. Furthermore, the inherent ambiguity of natural language means that even the most
advanced semantic filters may occasionally misinterpret highly complex or uniquely phrased clinical queries.

Future academic inquiry and technological development should focus on addressing these limitations. One
promising avenue is the integration of advanced large language models to dynamically assist in the
generation of metadata and the identification of semantic relationships, potentially reducing the manual
burden on human data stewards. Additionally, research must explore the development of federated
semantic search architectures, which would allow disparate clinical guideline libraries across different
institutions and geographic regions to be queried simultaneously without centralizing the data. By continuing
to refine these intelligent retrieval mechanisms and governance structures, the medical informatics
community can ensure that healthcare professionals are consistently empowered by the full spectrum of
global clinical knowledge.

References

1. Eitan, M.E.; Sachin, C. carrot_planner. 2018. Available online: http://wiki.ros.org/carrot_planner?distro=melodic (accessed
on 15 May 2026).

2. Gao, Y.; Xia, W.; Hu, D.; Wang, W.; Gao, X. DeSAM: Decoupled Segment Anything Model for Generalizable Medical
Image Segmentation. In Proceedings of the Medical Image Computing and Computer Assisted Intervention—MICCAI 2024;
Linguraru, M.G., Dou, Q., Feragen, A., Giannarou, S., Glocker, B., Lekadir, K., Schnabel, J.A., Eds.; Springer: Cham,
Switzerland, 2024; pp. 509-519.

3. Tan, M;; Chen, B.; Pang, R.; Vasudevan, V.; Sandler, M.; Howard, A.; Le, Q.V. Mnasnet: Platform-aware neural
architecture search for mobile. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition
(CVPR), Long Beach, CA, USA, 16—-20 June 2019; pp. 2815-2823.

4. Robinson, I.; Robicheaux, P.; Popov, M.; Ramanan, D.; Peri, N. RF-DETR: Neural architecture search for real-time
detection transformers. arXiv 2025, arXiv:2511.09554.

5.Ye, L.; Chen, S. GBForkDet: A Lightweight Object Detector for Forklift Safety Driving. IEEE Access 2023, 11, 86509—
86521.

6. Li, L.; Song, K.; Xie, H. Path-Following Control for Self-driving Forklifts based on Cascade Disturbance Rejection with
Coordinates Reconstruction. In Proceedings of the 2020 39th Chinese Control Conference (CCC), Shenyang, China, 27-29
July 2020; pp. 5540-5547.

7. Kasahara, M.; Mori, Y. Relation between overturn and the center of gravity of a forklift truck. In Proceedings of the 2017
56th Annual Conference of the Society of Instrument and Control Engineers of Japan (SICE), Kanazawa, Japan, 19-22
September 2017; pp. 135—-140.

8. Stankiewicz, P.; Brown, A.; Brennan, S. Open-loop vehicle collision avoidance and rollover prevention using previewed
Zero-Moment Point. In Proceedings of the 2014 American Control Conference, Portland, OR, USA, 4—6 June 2014; pp. 3207
-3212.

9. Tamba, T.A.; Hong, K.S.; Tjokronegoro, H.A. Time-Varying Feedback Control of an Unmanned Autonomous Industrial
Forklift. IFAC Proc. Vol. 2008, 41, 8582—-8587.

10. Behrje, U.; Himstedt, M.; Maehle, E. An Autonomous Forklift with 3D Time-of-Flight Camera-Based Localization and
Navigation. In Proceedings of the 2018 15th International Conference on Control, Automation, Robotics and Vision
(ICARCV), Singapore, 18-21 November 2018; pp. 1739—-1746.

11. Li, W.; Song, Q.; Li, M.; Zhu, Y. Unmanned Forklift Path Planning Method Based on Improved Hybrid A* Algorithm. In

Vol. 1, Issue 3 (2026) 125



Language, Knowledge and Intelligent Systems | https://lIkisjournal.org

Proceedings of the 2024 China Automation Congress (CAC), Qingdao, China, 1-3 November 2024; pp. 3257-3262.

12. Muhammad, N.; Hedenberg, K.; Astrand, B. Adaptive warning fields for warehouse AGVs. In Proceedings of the 2021
26th IEEE International Conference on Emerging Technologies and Factory Automation (ETFA ), Vasteras, Sweden, 7-10
September 2021; pp. 1-8.

13. Pappalettera, A.; Mantriota, G.; Reina, G. Safety-aware headland turning in sloping vineyards for field robots. Mech.
Based Des. Struct. Mach. 2026, 54, 2652526.

14. Silwal, A.; Yandun, F.; Nellithimaru, A.K.; Bates, T.; Kantor, G. Bumblebee: A path towards fully autonomous robotic vine
pruning. Field Rob. 2022, 2, 1661-1696.

15. Cheng, B.; Misra, |.; Schwing, A.G.; Kirillov, A.; Girdhar, R. Masked-attention mask transformer for universal image
segmentation. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR), New
Orleans, LA, USA, 18-24 June 2022; pp. 1280-1289. Available online: https://github.com/facebookresearch/Mask2Former
(accessed on 5 March 2024).

16. Zhang, H.; Li, F.; Xu, H.; Huang, S.; Liu, S.; Ni, L.M.; Zhang, L. MP-Former: Mask-Piloted Transformer for Image
Segmentation. In Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition (CVPR),
Vancouver, BC, Canada, 18-22 June 2023; pp. 18074—-18083. Available online: https://github.com/IDEA-Research/MP-
Former (accessed on 5 March 2024).

17. Lin, T.Y.; Dollar, P.; Girshick, R.; He, K.; Hariharan, B.; Belongie, S. Feature pyramid networks for object detection. In
Proceedings of the IEEE Conference on Computer Vision and Pattern Recognition (CVPR), Honolulu, HI, USA, 21-26 July
2017; pp. 936-944.

18. Kirillov, A.; Wu, Y.; He, K.; Girshick, R. Pointrend: Image segmentation as rendering. In Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition (CVPR), Seattle, WA, USA, 13—-19 June 2020; pp. 9796-9805.

19. Lucet, E.; Lucazeau, A.; Chemin, J. Autonomous Forklift Navigation Inside a Cluttered Logistics Factory. In Proceedings
of the Proceedings of the 21st International Conference on Informatics in Control, Automation and Robotics, Porto, Portugal,
18—20 November 2024; pp. 327-335.

20. Cao, K.; Pan, Y.; Gu, J. Rollover Prevention Control of Heavy Vehicles Based on Control Barrier Functions. In
Proceedings of the 2024 8th CAA International Conference on Vehicular Control and Intelligence (CVCI), Chongqing, China,
25-27 October 2024; pp. 1-6.

21. Kasahara, M.; Mori, Y. The proposal of the forklift fall accidents prevention method using sliding mode control. In
Proceedings of the 2015 54th Annual Conference of the Society of Instrument and Control Engineers of Japan (SICE),
Hangzhou, China, 28-30 July 2015; pp. 1326—-1331.

22. Vivaldini, K.C.T.; Galdames, J.P.M.; Bueno, T.S.; Araujo, R.C.; Sobral, R.M.; Becker, M.; Caurin, G.A.P. Robotic forklifts
for intelligent warehouses: Routing, path planning, and auto-localization. In Proceedings of the 2010 IEEE International
Conference on Industrial Technology, Vina del Mar, Chile, 14—17 March 2010; pp. 1463—1468.

23. Aref, M.M.; Ghabcheloo, R.; Kolu, A.; Hyvonen, M.; Huhtala, K.; Mattila, J. Position-based visual servoing for pallet
picking by an articulated-frame-steering hydraulic mobile machine. In Proceedings of the 2013 6th IEEE Conference on
Robotics, Automation and Mechatronics (RAM), Manila, Philippines, 12—15 November 2013; pp. 218-224.

24. Li, L.; Liu, Y.H.; Fang, M.; Zheng, Z.; Tang, H. Vision-based intelligent forklift Automatic Guided Vehicle (AGV). In
Proceedings of the 2015 IEEE International Conference on Automation Science and Engineering (CASE), Gothenburg,
Sweden, 24-28 August 2015; pp. 264—-265.

25. Wu, Y.; Kirillov, A.; Massa, F.; Lo, W.Y.; Girshick, R. Detectron2. 2019. Available online:
https://github.com/facebookresearch/detectron2 (accessed on 5 March 2024).

26. Imani, M.R.; Nasyir Tamara, M.; Pramujati, B.; Nurahmi, L.; Maulana, H.S.; Aldinola Faranka, M.; Azzuri, M.S.; Hadi
Wijaya, C. Dynamic Analysis of Forklift AGV based on Center of Gravity. In Proceedings of the 2024 International Electronics
Symposium (IES), Denpasar, Indonesia, 6—-8 August 2024; pp. 322-328.

27. Kourogi, M.; Ichikari, R.; Miura, T.; Ogiso, S.; Okuma, T. Vibration-Based Dead-Reckoning for Vehicle Localization. In
Proceedings of the 2023 IEEE/ION Position, Location and Navigation Symposium (PLANS), Monterey, CA, USA, 24-27 April
2023; pp. 1054—1059.

28. Gu, J.; Song, H.; Li, C.; Zhu, S. Research on the Method of Universal Forklift Pallet Detection and Pose Estimation Based
on Visual and 3D Point Cloud Fusion. In Proceedings of the 2024 5th International Conference on Mechatronics Technology
and Intelligent Manufacturing (ICMTIM), Nanjing, China, 26—28 April 2024; pp. 388-394.

Vol. 1, Issue 3 (2026) 126



