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Abstract. This paper proposes a methodological framework for accurate measurement of 
geometric parameters of complex-profile parts in mechanical engineering. The approach 
links GD&T requirements to a controlled workflow covering measurand definition, datum 
strategy, sampling design, alignment, and standardized data processing. Key uncertainty 
sources across the full measurement chain are systematized, and validation procedures are 
outlined to establish traceability and performance under industrial conditions. Uncertainty-
aware conformity rules are emphasized to improve reliability near tolerance limits. 
 
 

Introduction 
Accurate measurement of geometric parameters of complex-profile parts is a 

critical requirement in modern mechanical engineering, because such parts often 
determine the functional performance, reliability, and interchangeability of 
assemblies. Typical examples include turbine blades, impellers, molds and dies, 
medical components, and parts produced by additive manufacturing. Their 
geometry is characterized by freeform surfaces, variable curvature, thin edges, and 
functional regions that cannot be verified adequately by simple linear 
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measurements. In these conditions, geometric inspection becomes a decision-
making tool that directly affects process correction, acceptance of parts, and the 
prevention of costly rework. 

In industrial practice, measurement accuracy is frequently associated with the 
nominal capability of the instrument, for example the class of a coordinate 
measuring machine or the resolution of an optical scanner. However, for complex-
profile geometry the dominant factor is the measurement methodology. The 
reported result depends on how the measurand is defined, how datums and 
coordinate systems are established, how sampling points are distributed, how the 
part is fixtured and thermally stabilized, and how alignment and surface 
reconstruction are performed in software. The same part may yield different 
deviations depending on whether a datum-based alignment or a best-fit strategy 
is applied, or on how dense and where the measurement points are taken. 
Therefore, without a structured methodological framework, measurements of 
complex profiles may be reproducible in a narrow sense yet still insufficiently 
reliable for conformity assessment. 

The aim of this paper is to develop a methodological approach that ensures 
accuracy and traceability in measuring geometric parameters of complex-profile 
parts in mechanical engineering. The paper systematizes the main uncertainty 
sources across the full measurement chain and formulates an applied workflow for 
planning, executing, validating, and reporting measurements under industrial 
conditions. Section 1 presents the metrological and methodological foundations of 
complex-profile geometry measurement, while Section 2 proposes an industrial 
framework for measurement planning, validation, and uncertainty-aware 
conformity decisions. 
Metrological and Methodological Foundations for Complex-Profile Geometry 

Measurement 
Accurate measurement of complex-profile geometry in mechanical 

engineering requires a methodological foundation that links design intent to 
measurable quantities and ensures that results are traceable and suitable for 
conformity decisions. Complex-profile parts typically include freeform surfaces, 
variable-curvature regions, blended transitions, thin edges, and multi-feature 
geometries where local deviations can strongly influence performance. The 
metrological difficulty lies not only in acquiring data, but in defining what exactly 
is being measured, how the geometry is referenced, and how the result is 
computed from the raw observations. 

The primary requirement is a precise definition of the measurand. In practice, 
the measurand is a specific geometric characteristic derived from the real surface, 
for example profile deviation relative to a nominal curve, form error of a freeform 
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surface, positional or orientation tolerance relative to functional datums, local 
thickness, or edge radius. This definition must be consistent with GD&T 
requirements and must explicitly specify the datum structure and the coordinate 
system. For complex profiles, the alignment strategy becomes part of the 
measurand definition. Datum-based alignment supports functional assembly 
intent, whereas best-fit alignment can reduce apparent deviations by 
redistributing errors. Neither is universally correct, so the chosen alignment must 
be justified by the function of the feature and the tolerance specification. 

The second methodological element is the selection of measurement 
technology and its implications. Tactile coordinate measuring machines provide 
strong traceability but depend on stylus configuration, probing direction, access 
limitations, and sampling strategy. Optical scanning offers high data density and 
speed, yet it is sensitive to reflectivity, slope, occlusion, and registration quality, and 
its results strongly depend on processing algorithms. Computed tomography 
enables inspection of internal features but introduces voxel-related limitations, 
material artifacts, and segmentation uncertainty. Therefore, the measurement 
method must be selected based on tolerance level, surface and material properties, 
accessibility, and whether the critical features are external or internal. 

The third element is systematic identification of uncertainty sources. 
Instrument-related components include calibration uncertainty, volumetric errors, 
probing system effects, and thermal drift. Setup-related components include 
fixturing stability, part deformation under clamping, and thermal gradients 
between the part and the environment. Method-related components are often 
dominant for complex profiles. Sampling density and distribution determine 
whether local deviations are captured and whether the surface is reconstructed 
robustly. Sparse sampling may miss critical zones, while excessive uniform 
sampling may increase time without improving decision reliability. For freeform 
surfaces, sampling should be functionally driven, emphasizing curvature 
transitions, interfaces, and regions with high sensitivity. 

Alignment and data processing form another major uncertainty mechanism. 
Registration of multiple scans, outlier removal, smoothing, surface fitting, and the 
computation of deviation maps are not neutral steps. Different software settings or 
optimization constraints can lead to different reported deviations even for identical 
raw data. This is particularly critical for best-fit alignment, where the chosen 
criterion can shift the reference system and redistribute deviations. Consequently, 
methodological support must include explicit rules for alignment and processing, 
as well as strict documentation of settings to ensure comparability across 
instruments and sites. 
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A robust foundation also links measurement strategy to conformity 
assessment. For complex-profile parts, decisions are often made near tolerance 
limits, and uncertainty directly affects the risks of false acceptance and false 
rejection. Therefore, uncertainty evaluation should guide method selection, 
sampling design, alignment constraints, and validation effort rather than being 
treated as a formal appendix. 

 

 
Fig. 1. Measurement accuracy formation for complex-profile parts: measurand, 

setup, sampling, alignment, processing, and uncertainty 
 
In summary, measurement accuracy for complex profiles is determined by an 

integrated methodological framework combining measurand definition, datum 
strategy, technology selection, controlled sampling, disciplined processing, and 
uncertainty-aware interpretation. 

Applied Framework: Planning, Execution, Validation, and Conformity 
Assessment 

Accurate inspection of complex-profile geometry in industrial practice 
requires an applied framework that converts design requirements into a controlled 
measurement workflow with documented traceability and uncertainty-aware 
decisions. The framework starts with requirement translation. GD&T specifications 
must be converted into measurable characteristics by defining the target features, 
datum structure, coordinate system, evaluation criterion, and acceptance rule. At 
this stage, it is essential to clarify whether functional datums must dominate 
alignment, or whether a constrained best-fit is permissible for the specific feature. 
The outcome is a measurement model that links the specification to the data that 
will be acquired and processed. 
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Measurement planning follows and typically determines the final reliability of 
results more than instrument class alone. The selection of technology should be 
based on tolerance level, accessibility, surface condition, and production 
constraints. Tactile CMM measurement is preferred when traceability and low 
uncertainty are critical and access is available, while optical scanning is effective for 
dense coverage of freeform surfaces but requires careful control of reflectivity, 
occlusion, and registration. CT may be justified when internal features or assembled 
geometries are critical, but its voxel size and artifact behavior must be matched to 
the tolerance. Planning also includes fixture design to ensure stable referencing 
without deforming the part, definition of thermal stabilization conditions, and 
selection of measurement volume and probing or scanning parameters. The 
sampling plan is central for complex profiles. Instead of uniform sampling, the point 
distribution should be functionally driven and concentrated in curvature 
transitions, interfaces, and regions with high sensitivity to deviation. Where feasible, 
adaptive sampling can be applied by increasing density in zones where preliminary 
measurements indicate higher gradient or larger deviation. 

Execution should be treated as a controlled procedure rather than a routine 
acquisition step. Before data collection, instrument status verification and 
environmental checks must be completed. During acquisition, data quality 
indicators should be monitored, including probe hit quality, scan completeness, 
signal saturation for optical systems, and repeatability of key reference features. 
When multi-position setups are required, a documented referencing strategy must 
be applied to avoid hidden alignment drift between setups. Data processing must 
be standardized. Registration, outlier removal, smoothing, surface fitting, and 
deviation computation should be performed with fixed and documented settings, 
because algorithmic variation can shift results and reduce comparability. For 
complex profiles, alignment is the most sensitive computational stage. Datum-
based alignment should be used when the specification is functionally datum-
driven, while constrained best-fit may be applied only when justified, with explicit 
constraints and objective functions documented. 

Validation is necessary to demonstrate that the workflow meets the accuracy 
requirements of the task. It should combine reference artefacts and part-based 
validation. Certified artefacts support periodic checks of volumetric performance, 
while a reference part representative of the actual geometry and surface condition 
reveals application-specific effects. Repeatability and intermediate precision 
studies should include repeated measurements, repositioning, and operator 
variation. Where feasible, cross-validation against an independent method, such as 
tactile CMM versus optical scanning for critical features, improves credibility and 
helps detect systematic biases associated with surface interaction or processing 
assumptions. 
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Uncertainty evaluation must be integrated into validation and reporting. Type 
A components are derived from repeated measurements, while Type B 
components are obtained from calibration data, instrument specifications, thermal 
effects, fixture influence, and processing sensitivity. The result is an expanded 
uncertainty for key characteristics, which becomes the basis for conformity 
assessment. For decisions near tolerance limits, explicit decision rules should be 
applied to manage false acceptance and false rejection. Guard bands provide a 
practical mechanism for incorporating uncertainty by narrowing the acceptance 
interval in a transparent way. This approach improves decision defensibility and 
reduces disputes when measurement results are borderline. 

In summary, the applied framework for complex-profile measurement 
integrates requirement translation, method and sampling design, disciplined 
execution, validated processing, and uncertainty-aware conformity decisions. 
When implemented as a unified workflow, it strengthens traceability, improves 
comparability of results across instruments and sites, and supports reliable quality 
control for complex-profile parts in mechanical engineering. 

Conclusion 
Accurate measurement of complex-profile geometric parameters depends 

primarily on methodological support rather than on instrument specifications 
alone. A defensible result requires an explicit measurand definition, functionally 
justified datum and alignment strategy, and a sampling plan aligned with 
curvature transitions and critical interfaces. Standardized processing settings and 
task-specific validation are essential because registration and fitting algorithms 
can materially affect reported deviations. Uncertainty-aware conformity 
assessment, including clear decision rules near tolerance limits, reduces false 
acceptance and false rejection and improves the reliability of industrial quality 
decisions. 

 
REFERENCES: 

[1] Isgandarzada, E. B. (2016, July). Ahmadli Sh. V., Valiyev HS Complex shape detal’s 3D 
model’s in the Hexagon Tigo SF 05.06. 05 machine for metrological support PS DMIS 
CAD++ program performance. In Science and Education: Materials of the XII 
International Research and Practice Conference (pp. 82-88). 

[2] Isgandarzada, E. B. et al. (2021). Experїmental Study of Metrologїcal Parameters of 
Qualїty Control. Computational nanotechnology, 8(2), 87-93. 

[3] Javadov, N. G. et al. (2024). A method for improving the accuracy of the index 
assessment of the degree of soil contamination with crude oil. Sci. Technol. Pipeline 
Transport Oil Petrol. Prod, 4(1).  

[4] Искендерзаде, Э. Б., Бабаев, Ш. М., Аббасов, Б. А., Ахмедли, Ш. В., & Алиева, Л. С. 
(2018). Определение живого сечения окна для сортировки зернистых материалов. 
Актуальные вопросы современной науки, (1), 27-32. 



 

Theoretical and practical aspects  
of modern scientific research 

섹션 13. 
GENERAL MECHANICS AND MECHANICAL ENGINEERING 

 

 

All rights reserved  |  CC BY-SA 4.0 www. logos-science.com 104 

 

[5] Искендерзаде, Э. Б., & Багиров, Б. (2018). Гидрофикация сельскохозяи ственных 
машин / Европеи ская академия естественных наук. Ганновер (Германия), 268. 

[6] Искендерзаде, Э. Б., Бабаев, Ш. М., & Аббасов, Б. А. (2018). Теоретическое 
исследование устроиства для дозирования зернистых материалов. Сборник 
научных трудов Азербайджанского технического университета. Баку, (2), 4.  

[7] Isgandarzada, E. B. et al. (2016). Section flatcutter-disc tool and disc's metrological 
research. International Journal of Engineering Research & Science (IJOER), 2(7), 130. 

[8] Искендеров, Э. (2011). Интенсификация обработки почвы в земледелии. 
Международный сельскохозяйственный журнал, (3), 47-49. 

[9] Isgenderzade, E. B. et al. (2023). Comparative characteristics of nonparametric, as well 
as parameter integrated weighted average estimates of geological measurement data. 
Bull. Trans. Baikal State Univ, 29(1), 44-50. 

[10] Akhundov, R., & Hashimov, E. (2025). Enhancing the efficiency of the military 
environmental security system through the implementation of advanced technical 
means. In Modeling, Control and Information Technologies, (No. 8, pp. 348–352) 
https://doi.org/10.31713/MCIT.2025.108 

[11] Akhundov, R., & Hashimov, E. (2026). Enhancing the physical protection of critical 
facilities through the integration of physical process models and machine learning. 
Grail of Science, (61), 722–731. https://doi.org/10.36074/grail-of-science.23.01.2026.083 

[12] Akhundov, R., & Ibrahimov, B. (2025, November). Ensuring Information Security within 
the Military Environmental Safety System. In Modeling, Control and Information 
Technologies: Proceedings of International scientific and practical conference (No. 8, 
pp. 178-183). 

[13] Akhundov, R., & Islamov, I. (2025, November). Military Environmental Security under 
Radiation and Chemical Threats. In Modeling, Control and Information Technologies: 
Proceedings of International scientific and practical conference (No. 8, pp. 414-419). 

[14] Akhundov, R., & Islamov, I. (2025, November). Potential Threats to Environmental 
Security of the Armed Forces under Radiation and Chemical Hazards. In Modeling, 
Control and Information Technologies: Proceedings of International scientific and 
practical conference (No. 8, pp. 404-408).  

[15] Akhundov, R., & Mammadov, E. (2025, November). Adaptive Operational Modes of the 
Military Environmental Security System. In Modeling, Control and Information 
Technologies: Proceedings of International scientific and practical conference (No. 8, 
pp. 409-413).  

[16] Akhundov, R., Hashimov, E. G., & Islamov, I. (2026). Conceptual models of multi-level 
physical protection systems for special-purpose and critical infrastructure facilities. 
Grail of Science, (61), 591–608.  

[17] Babayev, S. et al. (2025). Enhancing operational effectiveness through command and 
control integration of autonomous robot swarms. Scientific review of the actual events, 
achievements and problems: Collection of scientific papers «SCIENTIA» with 
Proceedings of the V International Scientific and Theoretical Conference (October 3, 
2025, Berlin, Germany) (pp. 75–82). https://doi.org/10.36074/scientia-03.10.2025  

[18] Babayev, S. et al. (2025). The impact of unmanned aerial vehicles on the strategy and 
tactics of modern warfare. In Modern tools and methods of scientific investigations: 
Proceedings of the VI International Scientific and Theoretical Conference (pp. 28–36).  

[19] Bakhshali, V. I., et al. (2025). Hybrid energy systems in Azerbaijan: Resilience metrics and 
spatial constraints. In Problems of Informatization: Proceedings of the 13th International 
Scientific and Technical Conference (Vol. 4, sections 5 and 6, pp. 94–96). 

https://doi.org/10.31713/MCIT.2025.108
https://doi.org/10.36074/grail-of-science.23.01.2026.083
https://doi.org/10.36074/scientia-03.10.2025


2026 년 3월 13일;  

서울, 대한민국 

   
섹션 13. 
GENERAL MECHANICS AND MECHANICAL ENGINEERING 
 

 

105 www.logos-science.com All rights reserved  |  CC BY-SA 4.0  

 

[20] Barbashin, V. K. et al. (2025). Enhancement of operational readiness via predictive 
maintenance and network optimization. In Problems of Informatization: Proceedings 
of the 13th International Scientific and Technical Conference (Vol. 1, pp. 72–74).  

[21] Dergachov, K. et al. (2025). AI-based physical and cyber defense for energy grids and 
transportation systems. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 1, pp. 75–78).  

[22] Hashimov, E. et al. (2026). Research of the efficiency multiservice networks using MIMO 
technology. Advanced Information Systems, 10(1), 66-71. 

[23] Hashimov, E. G., & Bayramov, A. A. (2015, April). Destruction of enemy combat power in 
indeterminacy condition. In Proc. of Vth International Scientific Technical conference 
“Modern development directions of data communication technology and control 
means (pp. 23-24).  

[24] Hashimov, E. G., Bayramov, A. A., & Khalilov, B. M. (2016, May). Terrain orthophotomap 
making and combat control. In Proceeding of Internatonal Conf.“Modern Call of 
Security and Defence”. I st (Vol. 19, pp. 68-71).  

[25] Hashimov, E., & Khaligov, G. (2024). The issue of training of the neural network for drone 
detection. Advanced Information Systems, 8(3), 53-58.  

[26] Hashimov, E., Akhundov, R. G., Talibov, A. M., & Islamov, I. (2026). Constrained 
optimization of an integral security indicator for adaptive management of hazardous 
facilities. Grail of Science, (62), 1003–1014.  

[27] Hashimov, E., Bayramov, A. A., & Chalilov, B. M. (2017). GIS technology and terrain 
orthophotomap making for military application. Journal of Defense Resources 
Management, 8(2), 81-90.  

[28] Hazarkhanov, A. T., et al. (2025). Visual analytics across security and systems engineering: 
Foundations for the V-Model and C4ISR. In Problems of Informatization: Proceedings of 
the 13th International Scientific and Technical Conference (Vol. 4, sections 5 and 6,  
pp. 74–76).  

[29] Huseynov, B. S. et al. (2025). Multisensor detection architectures on UAV platforms: 
Methodology, indicators and implementation in Azerbaijan. In Problems of 
Informatization: Proceedings of the 13th International Scientific and Technical 
Conference (Vol. 2, sections 3 and 7, pp. 132–134).  

[30] Huseynov, M. et al. (2025). Application of modern multi-sensor technologies for ground 
target detection. In Innovations and the scientific potential of the world: Proceedings 
of the VII International Scientific Conference (pp. 172–182). 

[31] Huseynov, M. et al. (2025). Integrated application of remote sensing in defense and 
environmental oversight. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 2, pp. 114–115).  

[32] Huseyn-Zada, K. et al. (2025). Spatial patterns of automobile emissions in urban areas: A 
GIS based study of Baku. In Development of scientific thought in the post-industrial 
society: Modern discourse: Proceedings of the VIII International Scientific Conference 
(pp. 170–179). 

[33] Ibrahimov, B. G. et al. (2025). Research of multiservice communication networks taking 
into account dynamically emerging security threats. In Problems of Informatization: 
Proceedings of the 13th International Scientific and Technical Conference (Vol. 2,  
pp. 10–11).  

[34] Ibrahimov, B. G., et al. (2025). Analysis of monitoring processes in the system of 
environmental safety and special-purpose communications infrastructure. In Problems 
of Informatization: Proceedings of the 13th International Scientific and Technical 
Conference (Vol. 4, sections 5 and 6, pp. 47–48).  



 

Theoretical and practical aspects  
of modern scientific research 

섹션 13. 
GENERAL MECHANICS AND MECHANICAL ENGINEERING 

 

 

All rights reserved  |  CC BY-SA 4.0 www. logos-science.com 106 

 

[35] Iskhandarov, X. et al. (2025). Artificial intelligence in logistics operations. In Topical issues 
of science development: Proceedings of the VI International Scientific Conference (pp. 
433–442). https://doi.org/10.62731/mcnd-31.10.2025  

[36] Islamov, I. et al. (2025). Big data analytics and machine learning for predicting radiation 
and chemical threats in the military sphere. Theory and practice of modern science: 
Collection of scientific papers «SCIENTIA» with proceedings of the X International 
Scientific and Theoretical Conference (September 26, 2025, Kraków, Republic of Poland) 
(pp. 30–38). https://doi.org/10.36074/scientia-26.09.2025  

[37] Islamov, I. et al. (2025). Controller-level scalability problems in software-defined 
networks. In Problems of Informatization: Proceedings of the 13th International 
Scientific and Technical Conference (Vol. 1, pp. 70–71).  

[38] Islamov, I. et al. (2025). Innovative approaches to environmental recovery in conflict-
affected areas. In Scientific discoveries and fundamental research: World experience: 
Proceedings of the VII International Scientific Conference (pp. 180–190).  

[39] Islamov, I. et al. (2025). Innovative approaches to environmental recovery in conflict-
affected areas. Матеріали конференцій МЦНД, (24.10. 2025; Житомир, Украї на),  
180-190.  

[40] Islamov, I. et al. (2025). Prospects for the use of robotic complexes in eliminating the 
consequences of environmental accidents at military facilities. In Achievements and 
advancements of applied and fundamental sciences of the 21st century: Proceedings of 
the X International Scientific Conference (pp. 301–311).  

[41] Islamov, I. et al. (2025). The use of unmanned systems and artificial intelligence to 
enhance radiation and chemical safety in military ecology. In Innovations and the 
scientific potential of the world: Proceedings of the VII International Scientific 
Conference (pp. 183–192).  

[42] Islamov, I. J., Shukurov, N. M., Abdullayev, R. S., Hashimov, K. K., & Khalilov, A. I. (2020, 
June). Diffraction of electromagnetic waves of rectangular waveguides with a 
longitudinal. In 2020 Wave Electronics and its Application in Information and 
Telecommunication Systems (WECONF) (pp. 1-7). IEEE.  

[43] Ismayil, I. et al. (2025). Optimization of composite material selection in the design of 
military UAV wings. Scientific review of the actual events, achievements and problems: 
Collection of scientific papers «SCIENTIA» with Proceedings of the V International 
Scientific and Theoretical Conference (pp. 107–115)  

[44] Ismayil, I. et al. (2025). Optimization of wind energy production in Azerbaijan. In The 
driving force of science and trends in its development: Proceedings of the IX 
International Scientific and Theoretical Conference (pp. 82–90).  

[45] Ismayil, I., et al. (2025). System-level optimization of Azerbaijani wind projects: AEP, 
LCOE, and grid stability. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 2, sections 3 and 7, pp. 138–139).  

[46] Ismayil, I., et al. (2025). V-model application in oil pipeline protection: Risk-oriented 
integration and test strategies across the lifecycle. In Problems of Informatization: 
Proceedings of the 13th International Scientific and Technical Conference (Vol. 4, 
sections 5 and 6, pp. 108–109). 

[47] Ivanchenko, O. V. et al. (2025). Technical aspects of wind energy production. In Global 
perspectives on multidisciplinary research: Theory and practice: Proceedings of the II 
International Scientific and Theoretical Conference (pp. 65–72).  

[48] Javadov, J. M. et al. (2025). Integrating UAV imagery with GIS-based spatial analytics to 
forecast border risks. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 2, pp. 116–117).  

https://doi.org/10.62731/mcnd-31.10.2025
https://doi.org/10.36074/scientia-26.09.2025


2026 년 3월 13일;  

서울, 대한민국 

   
섹션 13. 
GENERAL MECHANICS AND MECHANICAL ENGINEERING 
 

 

107 www.logos-science.com All rights reserved  |  CC BY-SA 4.0  

 

[49] Kartashov, O. S. et al. (2025). Hybrid acoustic seismic approach for the identification of 
moving targets. In Problems of Informatization: Proceedings of the 13th International 
Scientific and Technical Conference (Vol. 2, pp. 118–119).  

[50] Khalilov, A. I., Islamov, I. J., Hunbataliyev, E. Z., Shukurov, N. M., & Abdullayev, R. S. (2020, 
June). Modeling microwave signals transmitted through a rectangular waveguide. In 
2020 Wave Electronics and its Application in Information and Telecommunication 
Systems (WECONF) (pp. 1-5). IEEE.  

[51] Kovtun, A. V. et al. (2025). Techno-economic assessment of a hybrid solar, wind, and 
biomass system for suburban power supply. In The driving force of science and trends 
in its development: Collection of scientific papers «SCIENTIA» with proceedings of the 
IX International Scientific and Theoretical Conference (pp. 112–119).  

[52] Krikun, V. L. et al. (2025). Accelerating decision making and operational efficiency 
through C4ISR architecture. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 2, pp. 120–121).  

[53] Maharramov, R. R. et al. (2025). Impact of high-frequency electromagnetic fields on UAV 
swarms and countermeasures. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 2, pp. 122–123).  

[54] Mammadov, E. S. et al. (2025). Environmental impact of transportation systems: 
Challenges and sustainable solutions. In Scientific review of the actual events, 
achievements and problems: Proceedings of the V International Scientific and 
Theoretical Conference (pp. 120–128).  

[55] Mammadov, E. V. et al. (2025). Eco-innovations and sustainable development in the military 
sector in the face of contemporary challenges. Current directions of development of 
information and communication technologies and control tools, 1, 126-127.  

[56] Mammadov, E. V. et al. (2025). Innovative technologies for radiological and chemical 
safety in military units. Current directions of development of information and 
communication technologies and control tools, 1, 118-119.  

[57] Mammadov, E. V. et al. (2025). The impact of military activities on the environment: 
pathways for minimizing consequences.  

[58] Mammadov, R. et al. (2024). Enhancing special forces management efficiency in 
modern operations. In Problems of Informatization: Proceedings of the 12th 
International Scientific and Technical Conference (Vol. 3, pp. 31–32).  

[59] Muradov, S. A. et al. (2025). System-level methods for enhancing UAV flight safety and 
resource efficiency. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 2, pp. 124–126).  

[60] Muradova, E. E. et al. (2025). Analytical evaluation of UAV-based logistical operations in 
contemporary military systems. In Topical issues of science development: Proceedings 
of the VI International Scientific Conference (pp. 351–360).  

[61] Petrovski, A. A., et al. (2025). A multi-criteria AHP framework for hybrid renewable supply 
in suburban contexts. In Problems of Informatization: Proceedings of the 13th 
International Scientific and Technical Conference (Vol. 4, sections 5 and 6, pp. 97–100). 

[62] Piriyev, H. K. et al. (2025). Optimizing intelligence, surveillance, and assessment in urban 
environments. In Achievements and advancements of applied and fundamental 
sciences of the 21st century: Proceedings of the X International Scientific Conference 
(pp. 246–256).  

[63] Rustamli, B. et al. (2025). Prospects and challenges of bio-nano remediation of military 
contaminated lands. In Scientific discoveries and fundamental research: World 
experience: Proceedings of the VII International Scientific Conference (pp. 227–237). 
Zhytomyr, Ukraine: Ukrlogos Group. https://doi.org/10.62731/mcnd-24.10.2025  

https://doi.org/10.62731/mcnd-24.10.2025


 

Theoretical and practical aspects  
of modern scientific research 

섹션 13. 
GENERAL MECHANICS AND MECHANICAL ENGINEERING 

 

 

All rights reserved  |  CC BY-SA 4.0 www. logos-science.com 108 

 

[64] Rustamov, A. et al. (2025). Application of artificial intelligence in the command and 
control system of naval forces. In The driving force of science and trends in its 
development: Proceedings of the IX International Scientific and Theoretical Conference 
(pp. 103–111).  

[65] Rustamov, A. R., et al. (2025). A systems approach to urban operations for the protection 
of critical infrastructure and the management of civilian risks. In Problems of 
Informatization: Proceedings of the 13th International Scientific and Technical 
Conference (Vol. 4, sections 5 and 6, pp. 80–82).  

[66] Sadiqli, A. B., et al. (2025). GIS-based evaluation of road traffic emissions and 
substantiation of control measures. In Problems of Informatization: Proceedings of the 
13th International Scientific and Technical Conference (Vol. 4, sections 5 and 6,  
pp. 101–104).  

[67] Sakov, A. A., et al. (2025). Policy-oriented technology selection for environmental security 
assurance. In Problems of Informatization: Proceedings of the 13th International 
Scientific and Technical Conference (Vol. 4, sections 5 and 6, pp. 52–54).  

[68] Salmanov, E. I. et al. (2025). Ways to improve logistical support in the Azerbaijani Army. 
In The driving force of science and trends in its development: Collection of scientific 
papers «SCIENTIA» with proceedings of the IX International Scientific and Theoretical 
Conference (pp. 88–95).  

[69] Tabunenko, V. et al. (2025). The dynamics of UAV flight integrated with route planning. 
In Modern tools and methods of scientific investigations: Proceedings of the VI 
International Scientific and Theoretical Conference (pp. 46–56).  

[70] Tahirov, R. K. et al. (2024). Environmental aspects of information technology 
implementation. In Problems of Informatization: Proceedings of the 12th International 
Scientific and Technical Conference (Vol. 3, pp. 138–139).  

[71] Talibov, A. A., et al. (2025). Game theory enabled multi-level logistics planning. In 
Problems of Informatization: Proceedings of the 13th International Scientific and 
Technical Conference (Vol. 4, sections 5 and 6, pp. 105–107).  

[72] Talibov, A. et al. (2024). The main anthropogenic sources of atmospheric pollution. In 
Problems of Informatization: Proceedings of the 12th International Scientific and 
Technical Conference (Vol. 3, pp. 53–54). Baku–Kharkiv–Bielsko-Biala.  

[73] Teymurov, M. A. et al. (2026). Integrated assessment of water resources in Azerbaijan 
from quantitative and qualitative perspectives. In Technologies, instruments and 
strategies for the implementation of scientific research: Proceedings of the XI 
International Scientific Conference (pp. 109–116). Chernivtsi, Ukraine: Ukrlogos Group. 
https://doi.org/10.62731/mcnd-06.02.2026  

[74] Valehov, S. A. et al. (2025). AI-based efficiency model in university governance. In 
Problems of Informatization: Proceedings of the 13th International Scientific and 
Technical Conference (Vol. 1, pp. 26–28).  

[75] Zulfugarov, B. et al. (2025). Next generation overground intelligent pedestrian crossing: 
A technological approach to improving road traffic safety. In Global perspectives on 
multidisciplinary research: Theory and practice: Proceedings of the II International 
Scientific and Theoretical Conference (pp. 113–121).  

[76] Гашимов, Э. Г., & Байрамов, А. А. (2015). Пьезоэлектрических композиты для 
разработки на их основе приемно-передающих акустических антенн. 
Евразийский Союз Ученых, (53 (14)), 38-40. 

  

https://doi.org/10.62731/mcnd-06.02.2026

