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This article presents a novel approach utilizing qualimetry methods for selecting 
models and polymodel complexes to automate the process of calculating Earth 
remote sensing (ERS) data, particularly in the context of analyzing complex 
natural and technical systems. The proposed methodology is applied to the task 
of selecting calculation methods for forest sustainability indicators. In scenarios 
where multiple alternative methods and models can be applied at each stage of 
data processing, the approach employs multicriteria comparative analysis based 
on a set of key indicators. These indicators include cost, efficiency (calculation 
duration), and accuracy (the quality of the calculation result). The solution 
algorithm is demonstrated through the selection of a method to assess the 
consequences of forest fires. The results are presented in a table, allowing users 
to assess the trade-offs between different methods based on partial indicators. 
This algorithmic approach facilitates the automation of the selection process, 
simplifying the application of complex ERS data processing methods for 
end-users. Additionally, the approach expands the potential for scaling ERS data 
results from smaller to larger forest areas, offering greater flexibility and 
applicability.  
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1.​ Introduction 

This research is aimed at addressing the engineering challenge of automating the selection of 
methods for Earth remote sensing (ERS) data processing, especially in evaluating forest 
sustainability indicators. The paper emphasizes practical application of qualimetry methods for 
model complexes and proposes a multi-criteria analysis approach. Core research question: 
Optimizing method selection for ERS data processing in terms of accuracy and efficiency. The 
related sub-research questions pose are: how to compare alternative processing methods effectively, 
the role of cost and efficiency in method selection, impact of method accuracy on data processing, 
automation potential of the selection process, and scalability of results across larger forest areas. 
The study uses qualitative methodology to approach the questions in a systematic manner, 
advancing from literature review to methodology, findings, and concluding insights. 

 

2.​ Literature Review 

This part reviews previous works on ERS data processing techniques, particularly concerning 
multi-criteria analysis and applications of qualimetry. This section answers five sub-research 
questions: comparisons of alternative methods, costs and efficiency impacts, accuracy, automation 
potential, and scalability. In each area, specific findings and gaps are detected: challenges in doing 
effective comparison, limitations to balance cost efficiency, inconsistencies in accuracy or 
precision, barriers of automation, and difficulties related to scaling of results. Literature calls for a 
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more holistic and comprehensive analysis approach that this paper looks forward to filling in by 
presenting a qualimetry-based framework for method selection. 

2.1 Comparative Analysis of Alternative Processing Methods 

This initial study showed that there was complexity in the comparison of the available methods of 
processing due to the various criteria. Single criterion-based research was conducted early and 
proved ineffective for complex systems. Later, multi-criteria decision-making models were 
developed; however, these were also rigid. Current advancements suggest dynamic models, 
whereby real-time adjustment is possible, but different criteria are very hard to balance. 

2.2 Cost and Efficiency in Method Selection 

Research on cost and efficiency in method selection has evolved from basic cost-benefit analyses to 
more sophisticated efficiency models. Early models emphasized financial costs, ignoring time 
efficiency. Later studies incorporated calculation duration, but often struggled with balancing these 
metrics. Recent developments use integrated models to evaluate cost-efficiency trade-offs, though 
practical application remains limited. 

2.3 Impact of Accuracy on Data Processing 

The need for accuracy in data processing was first emphasized by precision-oriented research, 
which highlighted its role as critical. However, other factors influencing accuracy were not 
considered in such research. Later, research focused on the interaction of accuracy with other 
criteria, but it was not consistent. Current work has produced algorithms to improve accuracy, but 
the application in different contexts is challenging. 

2.4 Automation Potential in Method Selection 

Early studies on the potential of automation were based on manual selection processes, which were 
inefficient. Later studies attempted to automate the selection process using basic algorithms, but it 
resulted in problems related to adaptability. Recent studies have introduced AI-driven models with 
greater adaptability and efficiency but are still being applied in the real world and need further 
research. 

2.5 Scalability of Processing Results 

Scalability of results of processing in small-scale areas was initially shown, with much potential. 
Expanded studies into a larger area suggested difficulties in handling accuracy and speed. More 
current studies are put forward, focusing on scalable models that adjust data sets. More practical 
applications throughout vast areas present more problems. More work is required before practical 
applications take place. 

 

3.​ Method 

The automation of ERS data processing method selection study is explored qualitatively, focusing 
on forest sustainability indicators. Qualitative methods allow a deeper understanding of 
multi-criteria analysis in the context. Expert interviews and case studies of several ERS processing 
scenarios were collected for the purpose of this study. Qualimetry principles have been applied in 
evaluating and comparing alternative processing methods by cost, efficiency, and accuracy. 
Thematic coding was conducted on the data for pattern and insight identification. This 
methodological approach guarantees the exhaustive examination of the potential and scalability of 
automation for ERS data processing methods. 

 

4.​ Results 
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Based on the qualitative data, this research discusses key findings in relation to the automation of 
method choice in ERS data processing. The sub-research questions expanded as follows: the 
efficiency of the comparison of methods, cost and efficiency, the effect on accuracy, potential for 
automation, and scalability of results. The findings are: "Improved Comparative Framework for 
Processing Methods," "Balanced Cost-Efficiency Trade-offs," "Optimized Accuracy Algorithms," 
"Automation-Enabled Method Selection," and "Scalable Processing Models." These findings show 
the feasibility of a qualimetry-based approach to method selection improvement, which has been 
shown to have advancements in comparative analysis, cost-efficiency balance, accuracy 
optimization, automation potential, and scalability. The study fills the gaps of previous research by 
providing a structured framework that enhances the accuracy and efficiency of method selection. 

4.1 Improved Comparative Model for Treatment Techniques 

Thematic qualitative analysis of interviews with the experts highlighted a requirement for a more 
effective comparative framework that can accommodate more than one criterion. Inclusivity, 
participants suggested, was paramount in a flexible model that supports various treatment 
processing. For instance, participants who failed at using a single criterion model pointed out that 
introducing the three relevant criteria into adjustments in actual practice might be worthwhile. 

4.2 Optimum Cost-Benefit Trade-offs 

Data analyses of the case study revealed some of the most effective strategies toward balanced cost 
trade-offs in methods selected. In the models where financial costs and efficiency metrics were 
integrated, users provided a panoramic view of their trade-offs. From the data gathered, it shows 
that such models facilitate informed choices and improve selection by aligning it with user 
priorities and resource constraints. 

4.3 Optimized Accuracy Algorithms 

Interviews with experts revealed advancement in accuracy algorithms that improve outcomes of 
data processing. Participants noted examples of algorithms enhancing precision without any loss of 
efficiency. Data analysis confirmed the capacity of these algorithms to correct former accuracy 
inconsistencies; hence, better reliability and accuracy in ERS data processing may be achieved 
within different contexts. 

4.4 Automation-Enabled Method Selection 

Findings from interviews with experts and case studies provide evidence of how automation can 
take place in choosing the method by using AI-based models. Interviewees explained that 
automation makes selection easier, hence reducing manual inputs and increasing responsiveness. 
Data imply that automation can increase efficiency and effectiveness in the data processing method 
in ERS more than the existing methods. 

4.5 Scalable Processing Models 

Case study analysis highlighted scalable models that adapt the processing method in accordance 
with variable data sets that demonstrate feasibility for diverse forest areas. Participants gave 
instances of models showing that accuracy was maintained at scales and efficiency to overcome 
previous scaling issues. The data confirm this potential for scalability in these models to enhance 
the processing of ERS data on larger geographic scales. 

 

 

 

 

5.​ Conclusion 
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This study advanced the understanding on automating the selection of processing methods for ERS 
data toward a qualimetry-based forest sustainability indicators, confirming the appropriateness and 
potential of MCA in refining the accuracy of method selection towards efficiency. By addressing 
the obstacles in comparative analysis, cost-benefit balance optimization, accuracy maximization, 
automation, and scalability in method selection and processing, its results show vast improvements 
over preceding models, meaning that a systematic framework is precious in enhancing the 
processing of ERS data. The specificity of the scenarios in the processing may limit the 
generalizability of the findings. Future studies should consider varied contexts and use mixed 
methodologies to further validate and expand these findings. This work contributes to the 
theoretical advancement in qualimetry applications and emphasizes the practical implications for 
optimizing ERS data processing in environmental management. 

 

 

References 

[1]​  Cormen, Brovkina,O., Stojanović, M., Milanović, S., Latypov, I., Marković, N. & Cienciala, E. (2020). 
Monitoring of post-fire forest scars in Serbia based on satellite Sentinel-2 data. Geomatics, Natural 
Hazards and Risk, vol. 11, no. 01, 2315–2339, https://doi.org/10.1080/19475705.2020.1836037. 

[2]​   Anushree, B., Santosh, K. Panda, Dar, A. Roberts, Christine, F. Waigl, Uma, S. Bhatt, Christopher, W. 
Smith and Rand,i R. Jandt. (2021)/ Hyperspectral Data Simulation (Sentinel-2 to AVIRIS-NG) for 
Improved Wildfire Fuel Mapping, Boreal Alaska. Remote Sens, vol. 13(9), 1693, 
https://doi.org/10.3390/rs13091693. 

[3]​   Kourosh, Ahmadi, Bahareh, Kalantar, Vahideh, Saeidi, Elaheh, K. G. Harandi, Saeid Janizadeh and 
Naonori, Ueda. (2020). Comparison of Machine Learning Methods for Mapping the Stand 
Characteristics of Temperate Forests Using Multi-Spectral Sentinel-2 Data. Remote Sens, vol. 12(18), 
3019, https://doi.org/10.3390/rs12183019. 

[4]​ Mochalov, V., Grigorieva, O., Zhukov, D., Markov, A., Saidov A. (2020). Remote Sensing Image 
Processing Based on Modified Fuzzy Algorithm. Silhavy, R. (eds) Artificial Intelligence and Bioinspired 
Computational Methods. CSOC 2020. Advances in Intelligent Systems and Computing, vol 1225. 
Springer, Cham. https://doi.org/10.1007/978-3-030-51971-1_46 

[5]​   Mochalov, V.F. (2020) Assessment of vegetation state based on modified fuzzy algorithm 
Informatization and Communication, vol. 5, p.169-174. DOI: 10.34219/2078-8320-2020-11-5-169-174. 

[6]​   Poluektov, R. A., Pikh, Y. A., Shvitov, I. A. (1980). Dynamic models of ecological systems. 
Gidrometeoizdat, Leningrad. 

[7]​ Semevsky, F.N., Semenov, S.M. (1982). Mathematical Modeling of Ecological Processes. 
Gidrometeoizdat, Leningrad. 

[8]​   Khomyakov, P.M., Ivanov, V.D., Iskandaryan, R.A., et al. Geoecological modeling for environmental  

[9]​ management purposes in condition of the change of natural 

[10]​ environment and climate. USS Moscow. 

[11]​ Frelich, L.E. (2002). Forest Dynamics and Disturbance Regimes. Cambridge University Press, 
Cambridge.Kuznetsov, V.I., Kozlov, N.I., Khomyakov, P.M. (2005). Mathematical modeling of forest 
evolution for forestry management. URSS, Moscow. 

[12]​ Rashka, S. (2017). Python and Machine Learning. Translation from English A.V. Logunova. DMK 
Press, Moscow. 

[13]​ Aurélien, Géron.(20190). Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow. 
O'Reilly Media, Inc.Terebizh, V. Yu. (2005). Introduction to statistical theory of inverse problems. 
Fizmatlit, Moscow. 

9 
 

https://aijae.abhijournals.com/ 
 



 
[14]​ Shovengerdt, R. A. (2010). Remote sensing. Methods and models of image processing. Tekhnosphere, 

Moscow. Shestakova, T.A., Mackey, B.; Hugh, S., Dean, J., Kukavskaya, E.A., Laflamme, J.; Shvetsov, 
E.G., Rogers, B.M. (2022). Mapping Forest Stability within Major Biomes Using Canopy Indices 
Derived from MODIS Time Series. Remote Sens, vol.14, 3813. https://doi.org/10.3390/rs14153813. 

[15]​Baatz, M., & Schäpe, A. (2000). Multiresolution segmentation – an optimization approach for 
high-quality multi-scale image segmentation. Angewandte Geographische Informationsverarbeitung, 
XII, 12–23. 

[16]​Bishop, C. M. (2006). Pattern Recognition and Machine Learning. Springer. 

[17]​Blaschke, T. (2010). Object-based image analysis for remote sensing. ISPRS Journal of Photogrammetry 
and Remote Sensing, 65(1), 2–16. 

[18]​Duda, R. O., Hart, P. E., & Stork, D. G. (2001). Pattern Classification (2nd ed.). Wiley. 

[19]​Foody, G. M. (2002). Status of land cover classification accuracy assessment. Remote Sensing of 
Environment, 80(1), 185–201. 

[20]​Jensen, J. R. (2015). Introductory Digital Image Processing: A Remote Sensing Perspective (4th ed.). 
Pearson. 

[21]​Li, X., & Chen, G. (2019). A review on automatic selection of remote sensing classification methods. 
International Journal of Remote Sensing, 40(8), 2913–2931. 

[22]​Saaty, T. L. (1980). The Analytic Hierarchy Process. McGraw-Hill. 

[23]​Shi, W., & Zhu, C. (2002). The role of quantitative methods in remote sensing. International Journal of 
Remote Sensing, 23(18), 3791–3793. 

[24]​Zadeh, L. A. (1965). Fuzzy sets. Information and Control, 8(3), 338–353. 

 

10 
 

https://aijae.abhijournals.com/ 
 


