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Abstract 

Groundwater recharge is essential in establishing reliable groundwater supplies in a region. Groundwater is a vital 

natural water resource, but its quantity and quality may vary significantly from one area to another. Growing 

urbanization and population increase have put a significant demand on groundwater supplies. Using Multi-Criteria 

Decision-Making (MCDM), several studies have identified good areas for recharging groundwater supplies. To help 

choose between several types of artificial recharge (AR) structures, we have developed an MCDM approach for this 

research. We used an MCDM fusion methodology to combine various AR criteria with the alternatives. This study 

collected eight criteria and eight alternatives. We used the average method to compute the weights of the criteria. 

Then, we used the COCOSO method as an MCDM fusion method to rank the alternatives. The results show that 

hydrological conditions are the best criteria, and stakeholder engagement is the lowest weight. The sensitivity analysis 

is performed to show the stability of the results in this study.   

Keywords: Multi-Criteria Decision Making; Data Fusion; Recharge Structure; COCOSO Method.  

 

1. Introduction  

Water is the most vital element of the planet for our existence and environment, and it plays the primary role in 

supporting life on Earth. This is true at all phases of life, including survival, where it is essential for alleviating poverty, 

hunger, and sickness and for economic usage in our everyday lives. Water plays a crucial part, and no other substance 

can take its place. Every community has the provision of potable water as its principal goal. Surface water is 

increasingly limited, and groundwater is now recognized as a critical source to supply water needs for many sectors, 

including agriculture (89%), residential (9%), and industry (2%). About 61% of the water used for irrigation comes 

from the ground, while the remaining 24% comes from canals. Groundwater supplies half of all water used in cities 

and more than eighty-five per cent of all water used in homes in rural areas[1], [2]. 

Over the last decade, water pressure has been building due to population and industrial expansion, excessive water 

usage, inadequate irrigation, and pollution. The poisoning or pollution of water supplies is also a crucial factor. The 
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need for water is rising quickly. Water pressure has been an issue in many places around the globe. Groundwater is 

essential for meeting residential, commercial, and agricultural needs[3]–[5].  

The growing water demand is realized, and artificial recharge (AR) is essential to boost groundwater quality and 

quantity. Surface runoff is protected, saltwater intrusion is avoided, overdraft is decreased, and groundwater quantity 

and quality are increased because of AR. It slows down the stream and reduces its destructive power. It collects and 

retains excess precipitation, especially during drought, for later use. It also decreases peak flooding and damages and 

preserves the soil[6]–[8]. 

Evaluating AR structure and selecting the best is a multi-criteria decision-making (MCDM) problem.  

When making a choice, consider several different criteria or considerations[9]–[11]. This is known as MCDM fusion. 

MCDM fusion approaches combine multiple and frequently competing criteria to provide better informed and 

complete decision-making[12], [13]. 

In MCDM fusion, results from several criteria evaluations are averaged into a single score based on the weights 

assigned to each criterion. Each criterion's weight and the degree of preference or pleasure associated with varying 

performance levels are considered throughout the fusion process[14]–[16]. 

The decision maker, the decision problem, and the accessible data all play a role in determining which MCDM fusion 

technique to choose. The goal is to integrate several criteria into a single decision-making structure, allowing for a 

more thorough and systematic assessment of available options[17], [18]. 

Engineering, economics, ecology, and public policy are just a few fields that may benefit from MCDM fusion 

approaches[19]–[22]. MCDM fusion approaches improve decision-making by providing a structured and rigorous 

framework for evaluating alternatives and choosing the most suitable option based on the decision-makers preferences 

and priorities by incorporating multiple criteria and considering their interdependencies[23], [24].  

The main contributions of this study are 

We proposed an MCDM fusion methodology to evaluate AR structure and select the best alternative.  

We collected eight criteria and eight alternatives to select the best criterion and best alternative. 

We proposed a COCOSO MCDM fusion method to analyse the AR structure and select the best alternative. 

2. MCDM Fusion  

In this section, we introduce the MCDM method as a fusion method with the criteria and alternatives. The process of 

combine and fusion of criteria and factors in decision making operations to assess the alternatives. So we used the 

MCDM fusion method to combined the various criteria in the decision making. Figure 1 shows the proposed 

model[25]–[27].  

 

 

Figure 1: The steps of the MCDM fusion. 
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The CoCoSo procedure was created by Yazdani et al. in 2019. As will be seen below, this approach is based on a 

combination of the exponentially weighted product method and the weighted sum method[28], [29]. 

Step 1. Build the decision matrix 

The decision matrix is built by experts and decision maker with their opinions. The experts used the scale from 1 to 9 

to evaluate the criteria and alternatives.  

Step 2. Compute the weighted product method and weighted sum method. 

We compute the weighted product method and weighted sum method based on the decision matrix between criteria 

and alternatives.  

𝑊𝑃𝑖 =  ∑ (𝑥𝑖𝑗𝑤𝑗)𝑛
𝑗=1                                                                                                                                       (1) 

𝑊𝑆𝑖 =  ∑ (𝑥𝑖𝑗)
𝑤𝑗𝑛

𝑗=1                                                                                                                                       (2) 

Where 𝑤𝑗  refers to the weights of criteria. The weights of criteria are computed by the average method by using the 

scale from 1 to 9. The 𝑥𝑖𝑗  refers to the normalization value in the normalization decision matrix. The decision matrix 

needed to be normalized in decision matrix by the positive and negative criteria as: 

𝑥𝑖𝑗 =
𝑎𝑖𝑗−min

𝑖
𝑎𝑖𝑗

max
𝑖

𝑎𝑖𝑗−min
𝑖

𝑎𝑖𝑗
                                                                                                                                    (3) 

𝑥𝑖𝑗 =
max

𝑖
𝑎𝑖𝑗−𝑎𝑖𝑗

max
𝑖

𝑎𝑖𝑗−min
𝑖

𝑎𝑖𝑗
                                                                                                                                    (4) 

Where 𝑎𝑖𝑗  refers to the value in decision matrix and 𝑖 = 1,2, … 𝑚; 𝑗 = 1,2, … 𝑛 

Step 3. Compute the relative score  

∃𝑖=
1

3
(∃𝑖𝑎 + ∃𝑖𝑏 + ∃𝑖𝑐) + (∃𝑖𝑎 ∙ ∃𝑖𝑣 ∙ ∃𝑖𝑐)

1

3                                                                                            (5) 

The relative score can be computed through three equations as: 

∃𝑖𝑎=
𝑊𝑆𝑖+𝑊𝑃𝑖

∑ (𝑊𝑆𝑖+𝑊𝑃𝑖)𝑚
𝑖=1

                                                                                                                                   (6) 

∃𝑖𝑏=
𝑊𝑆𝑖

min
𝑖

𝑊𝑆𝑖
+

𝑊𝑃𝑖

min
𝑖

𝑊𝑃𝑖
                                                                                                                              (7) 

∃𝑖𝑐=
𝜆𝑊𝑆𝑖+(1−𝜆)𝑊𝑃𝑖

𝜆 max
𝑖

𝑊𝑆𝑖+(1−𝜆) max
𝑖

𝑊𝑃𝑖
                                                                                                                   (8) 

The alternatives are ranked with the highest value in the relative score.  

3. Results  

In this section, we introduce the results of the MCDM fusion with the criteria and alternatives related to the recharge 

selection. We used in this paper eight criteria and eight alternatives to be select best one in this paper. The criteria are 

selected are detailed as: 

1) Water Resource: The parameters for artificial recharge structures are heavily influenced by the aims and 

goals of water resource management. 

2) Recharge Capacity: The efficiency with which an artificial recharge structure manages and distributes water 

is referred to as its "recharge capacity."  

3) Infrastructure: When choosing and planning artificial recharge structures, it's necessary to take into account 

the proximity to existing resources. 
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4) Environmental Impacts: The possible negative environmental implications of artificial recharge structures 

should be carefully considered throughout their construction. 

5) Water Quality: One of the most important considerations is the purity of the water supply used for recharging. 

There shouldn't be any chance of contamination provided the water quality is suitable for the intended aquifer. 

6) Stakeholder Engagement: Stakeholder engagement is essential for understanding the viewpoints of local 

people, water consumers, and relevant authorities, as well as addressing any concerns or possible conflicts 

that may arise from artificial recharge initiatives. 

7) Cost: Artificial recharge structures must be cost-effective to construct and maintain. 

8) Hydrogeological conditions: Artificial recharge structures' viability is heavily dependent on 

the hydrogeological parameters of the target aquifer, such as permeability, porosity, and hydraulic 

conductivity.  

We used in this paper eight alternatives to be ranked and select best one. The description of the alternative as: 

1) Recharge ponds: Recharge basins or ponds are dug or created depressions in the earth that accept and store 

surface water or treated wastewater. 

2) Managed Aquifer Recharge: The term "Managed Aquifer Recharge" refers to an array of systems for 

regulated and improved groundwater recharging.  

3) Infiltration Galleries: Aquifer infiltration galleries are subterranean constructions made of perforated pipes 

or chambers. 

4) Spreading Ground: Large fields called spreading grounds are used to distribute or reroute surface water or 

treated effluent. 

5) Percolation Tanks: Surface runoff or redirected water may be collected in percolation tanks. 

6) Recharge Wells: In a recharge well, surface water or treated wastewater is injected directly into a non-

confined aquifer. 

7) Recharge Trenches: In order to collect and transport surface water or treated wastewater, recharge trenches 

are dug or built channels or trenches. 

8) Injection Wells: Surface water or treated wastewater is injected directly into a confined or semi-confined 

aquifer using injection wells. 

We introduce the results of the COCOSO fusion method based on the set of criteria and alternatives of recharge 

structure selection.  

Step 1. We built the decision matrix between criteria and alternatives. We let the experts and decision makers evaluate 

the criteria and alternatives. The experts used the scale from 1 to 9 to evaluate the criteria and alternatives. We compute 

the weights of criteria by the average method as shown in Figure 2. The results of weights of criteria show the 

hydrological conditions has the height weight and stakeholder engagement has the lowest weights.  

 

 

Figure 2: The weights of eight criteria of recharge structure.  
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Step 2. Eqs. (1 and 2) are used to compute the weighted product method and weighted sum method based on the 

normalization values. The normalization decision matrix is built by using Eqs. (3 and 4) as shown in Table 1. Then 

the weighted product method and weighted sum method are computed as shown in Tables 2 and 3.  

Table 1: The normalization decision matrix data fusion. 

 RSC1 RSC2 RSC3 RSC4 RSC5 RSC6 RSC7 RSC8 
RSA1 0.42857 0.625 1 1 1 0.8 0.625 1 

RSA2 0 0 0 0 0.4 0 0.125 0.28571 

RSA3 0.57143 1 0 0 0.8 0.2 0.25 0.71429 

RSA4 0.14286 0.625 0 0 0 0 0.5 0.85714 

RSA5 0 0.5 0.33333 1 0.4 0.8 0.75 1 

RSA6 0.85714 0.375 0.66667 0 0.6 1 0.875 0.57143 

RSA7 1 0.625 0.83333 0.5 0.2 0.2 1 0.14286 

RSA8 1 1 1 1 0.8 0.8 0 0 

 

Table 2: The sum weighted method matrix of data fusion. 

 RSC1 RSC2 RSC3 RSC4 RSC5 RSC6 RSC7 RSC8 
RSA1 0.04974 0.08929 0.10714 0.13393 0.15179 0.05714 0.06138 0.17857 

RSA2 0 0 0 0 0.06071 0 0.01228 0.05102 

RSA3 0.06633 0.14286 0 0 0.12143 0.01429 0.02455 0.12755 

RSA4 0.01658 0.08929 0 0 0 0 0.04911 0.15306 

RSA5 0 0.07143 0.03571 0.13393 0.06071 0.05714 0.07366 0.17857 

RSA6 0.09949 0.05357 0.07143 0 0.09107 0.07143 0.08594 0.10204 

RSA7 0.11607 0.08929 0.08929 0.06696 0.03036 0.01429 0.09821 0.02551 

RSA8 0.11607 0.14286 0.10714 0.13393 0.12143 0.05714 0 0 

 

Table 3. The product weighted method matrix of data fusion. 

 RSC1 RSC2 RSC3 RSC4 RSC5 RSC6 RSC7 RSC8 
RSA1 0.90633 0.93506 1 1 1 0.98419 0.95489 1 

RSA2 0 0 0 0 0.87016 0 0.81527 0.79955 

RSA3 0.93711 1 0 0 0.9667 0.8914 0.87271 0.94169 

RSA4 0.79783 0.93506 0 0 0 0 0.93419 0.97285 

RSA5 0 0.90572 0.88896 1 0.87016 0.98419 0.97214 1 

RSA6 0.98227 0.86926 0.95749 0 0.92539 1 0.98697 0.9049 

RSA7 1 0.93506 0.98066 0.91135 0.78326 0.8914 1 0.70646 

RSA8 1 1 1 1 0.9667 0.98419 0 0 

 

Step 3. Then compute the relative score by using Eqs. (5,6,7, and 8) as shown in Figure 3.  
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Figure 3: The relative score values.  

The COCOSO fusion method show the alternative 1 is the best alternative and alternative 2 is the worst alternative. 

We performed the sensitivity analysis to show the stable of the results. We change the parameters of 𝜆 between 0 and 

1 then rank the alternative under different values to show the stable of the results and strength of the proposed model. 

Figure 4 shows the rank of alternatives under different values of 𝜆. We show the alternative 1 is the best and alternative 

2 is the worst. We show the proposed model is suitable and the results are stable.  

 

 

Figure 4: The relative score value under different values of 𝜆 parameter.  

4. Conclusions  

Selecting a suitable recharge structure is a vital step in undertaking artificial recharge projects and facilitating the 

replenishment of groundwater supplies. There are several variables to consider while deciding on a recharge structure, 

such as hydrogeological parameters, water quality, land availability, water availability, and project goals. 

By carefully considering these criteria, water resource managers and engineers may make educated choices to 

guarantee recharge projects' efficacy, efficiency, and sustainability. It is crucial to match the unique characteristics of 

the project site with the most appropriate option, as each recharge structure alternative offers distinct benefits and 

considerations. 
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Capturing and storing surface water or treated wastewater in recharge basins/ponds allows for natural infiltration and 

is a cost-effective option. Water may be introduced into enclosed or partially enclosed aquifers by injection wells in a 

direct and manageable manner. Capturing and infiltrating surface runoff or redirected water using percolation tanks 

and recharge trenches is an efficient way to replenish groundwater supplies. Water may be injected into non-confined 

aquifers in a targeted and concentrated manner using recharge wells. Infiltration galleries provide a managed and 

dispersed approach to recharging water supplies. Grounds allowed to stretch out offer extensive spaces to distribute 

and penetrate surface water. 

In addition, the term "Managed Aquifer Recharge" (MAR) refers to a wide variety of approaches and frameworks that 

may be modified to meet the needs of individual projects. MAR maximises groundwater recharge and improves water 

resource management by integrating various recharge structures and operational practices. 

When deciding on a recharge structure, it's essential to consider how well it will work with the local hydrogeology, 

how well the source water will mix with the aquifer, how well it will be distributed, and how much of an influence it 

will have on the environment. Factors such as cost-effectiveness, infrastructure availability, and stakeholder 

participation should also be considered. 

A project's ability to successfully contribute to groundwater management and conservation hinges on the recharge 

structure chosen. Water managers can increase water availability, decrease water scarcity, and foster sustainable water 

resource management for the long-term benefit of communities and ecosystems by matching the characteristics of the 

project site with the most appropriate recharge structure alternative. 

We proposed an MCDM fusion method to evaluate the AR structure and select the best alternative. We used eight 

criteria and eight alternatives. We collected the criteria and alternatives from previous studies. The COCOSO method 

is an MCDM fusion method used to rank the alternatives. The weights of the criteria are computed to show their 

importance. The results show that hydrological conditions are the best criterion, and stakeholder engagement is the 

worst criterion. Then, we applied the COCOSO method to show the rank of alternatives. The results show the recharge 

ponds are the best alternative, and the managed aquifer recharge is the worst alternative. 

References  

 

[1] M. Abraham and S. Mohan, “Effectiveness of artificial recharge structures in enhancing groundwater 

storage: A case study,” Indian journal of Science and technology, vol. 8, no. 20, pp. 1–10, 2015. 

[2] Z. Tao, Z. Cui, J. Yu, and M. Khayatnezhad, “Finite difference modelings of groundwater flow for 

constructing artificial recharge structures,” Iranian Journal of Science and Technology, Transactions of 

Civil Engineering, vol. 46, no. 2, pp. 1503–1514, 2022. 

[3] S. Ahirwar, M. S. Malik, R. Ahirwar, and J. P. Shukla, “Identification of suitable sites and structures for 

artificial groundwater recharge for sustainable groundwater resource development and management,” 

Groundwater for sustainable development, vol. 11, p. 100388, 2020. 

[4] I. Gale, I. Neumann, R. Calow, and  dan M. Moench, “The effectiveness of Artificial Recharge of 

groundwater: a review,” 2002. 

[5] S. Arya, T. Subramani, and D. Karunanidhi, “Delineation of groundwater potential zones and 

recommendation of artificial recharge structures for augmentation of groundwater resources in 

Vattamalaikarai Basin, South India,” Environmental Earth Sciences, vol. 79, pp. 1–13, 2020. 

[6] I. Neumann, J. Barker, D. MacDonald, and I. Gale, “Numerical approaches for approximating technical 

effectivessness of artificial recharge structures,” 2004. 

[7] A. S. Jasrotia, R. Kumar, A. K. Taloor, and A. K. Saraf, “Artificial recharge to groundwater using geospatial 

and groundwater modelling techniques in North Western Himalaya, India,” Arabian Journal of Geosciences, 

vol. 12, pp. 1–23, 2019. 

[8] S. R. Kolanuvada, K. L. Ponpandian, and S. Sankar, “Multi-criteria-based approach for optimal siting of 

https://doi.org/10.54216/FPA.140110


Fusion: Practice and Applications (FPA)                                                       Vol. 14, No. 01. PP. 129-137, 2024 

 

136 
Doi: https://doi.org/10.54216/FPA.140110   
Received: June 06, 2023 Revised: September 01, 2023 Accepted: November 22, 2023 

 

artificial recharge structures through hydrological modeling,” Arabian Journal of Geosciences, vol. 12, pp. 

1–10, 2019. 

[9] Myvizhi M., Neutrosophic MCDM Model for Evaluation and Selection best 5G Network Architecture, 

International Journal of Advances in Applied Computational Intelligence, Vol. 4 , No. 1 , (2023) : 08-18 

(Doi   :  https://doi.org/10.54216/IJAACI.040101). 

[10] Y. Zhu, S. Zeng, Z. Lin, and K. Ullah, “Comprehensive evaluation and spatial-temporal differences analysis 

of China’s inter-provincial doing business environment based on Entropy-CoCoSo method,” Frontiers in 

Environmental Science, vol. 10, p. 1088064, 2023. 

[11] Tamer H. M. Soliman, Neutrosophic Multi-Criteria Decision Making COMET Method for Evaluation 

Sustainable Electricity Generation Considering Renewable Energy Sources, International Journal of 

Advances in Applied Computational Intelligence, Vol. 4 , No. 1 , (2023) : 19-27 (Doi   :  

https://doi.org/10.54216/IJAACI.040102). 

[12] X. Peng and F. Smarandache, “A decision-making framework for China’s rare earth industry security 

evaluation by neutrosophic soft CoCoSo method,” Journal of Intelligent & Fuzzy Systems, vol. 39, no. 5, pp. 

7571–7585, 2020. 

[13] A. Gamal and M. Mohamed, “A Hybrid MCDM Approach for Industrial Robots Selection for the 

Automotive Industry,” Neutrosophic Systems with Applications, vol. 4, pp. 1–11, 2023. 

[14] K. K. Panchagnula, J. P. Sharma, K. Kalita, and S. Chakraborty, “CoCoSo method-based optimization of 

cryogenic drilling on multi-walled carbon nanotubes reinforced composites,” International Journal on 

Interactive Design and Manufacturing (IJIDeM), vol. 17, no. 1, pp. 279–297, 2023. 

[15] Mustafa Altaee, A. Jawad, Mohammed Abdul Jalil, Sanaa Al-Kikani, Ahmed Oleiwi, Hatıra Günerhan,  A 

Multi-level Fusion System for Intelligent Capture and Assessment of Student Activity in Physical Training 

based on Machine Learning,  Journal of Intelligent Systems and Internet of Things,  Vol. 9 ,  No. 1, pp: 08-

23 (Doi   :  https://doi.org/10.54216/JISIoT.090101 

[16] A. Barua, S. Jeet, D. K. Bagal, P. Satapathy, and P. K. Agrawal, “Evaluation of mechanical behavior of 

hybrid natural fiber reinforced nano sic particles composite using hybrid Taguchi-CoCoSo method,” 

International Journal of Innovative Technology and Exploring Engineering, vol. 8, no. 10, pp. 3341–3345, 

2019. 

[17] Mohammed Hasan Aldulaimi, Ibrahim Najem, Tabarak Ali Abdulhussein, M. H. Ali, Asaad Shakir 

Hameed, M. Altaee, Hatira Günerhan,  Intelligent Load Identification of Household-Smart Meters Using 

Multilevel Decision Tree and Data Fusion Techniques,  Journal of Intelligent Systems and Internet of 

Things,  Vol. 9 ,  No. 1 ,  (2023) : 24-35 (Doi   :  https://doi.org/10.54216/JISIoT.090102) 

[18] K. M. Sallam and A. W. Mohamed, “Neutrosophic MCDM Methodology for Evaluation Onshore Wind for 

Electricity Generation and Sustainability Ecological,” Neutrosophic Systems with Applications, vol. 4, pp. 

53–61, 2023. 

[19] D. K. Tripathi, S. K. Nigam, P. Rani, and A. R. Shah, “New intuitionistic fuzzy parametric divergence 

measures and score function-based CoCoSo method for decision-making problems,” Decision Making: 

Applications in Management and Engineering, vol. 6, no. 1, pp. 535–563, 2023. 

[20] S. J. Ghoushchi, S. M. Jalalat, S. R. Bonab, A. M. Ghiaci, G. Haseli, and H. Tomaskova, “Evaluation of 

wind turbine failure modes using the developed SWARA-CoCoSo methods based on the spherical fuzzy 

environment,” IEEE Access, vol. 10, pp. 86750–86764, 2022. 

[21] G. Demir, M. Damjanović, B. Matović, and R. Vujadinović, “Toward sustainable urban mobility by using 

fuzzy-FUCOM and fuzzy-CoCoSo methods: the case of the SUMP podgorica,” Sustainability, vol. 14, no. 

9, p. 4972, 2022. 

[22] H. Lai, H. Liao, Y. Long, and E. K. Zavadskas, “A hesitant Fermatean fuzzy CoCoSo method for group 

https://doi.org/10.54216/FPA.140110


Fusion: Practice and Applications (FPA)                                                       Vol. 14, No. 01. PP. 129-137, 2024 

 

137 
Doi: https://doi.org/10.54216/FPA.140110   
Received: June 06, 2023 Revised: September 01, 2023 Accepted: November 22, 2023 

 

decision-making and an application to blockchain platform evaluation,” International Journal of Fuzzy 

Systems, vol. 24, no. 6, pp. 2643–2661, 2022. 

[23] P. P. Dwivedi and D. K. Sharma, “Application of Shannon entropy and CoCoSo methods in selection of the 

most appropriate engineering sustainability components,” Cleaner Materials, vol. 5, p. 100118, 2022. 

[24] M. Abouhawwash and M. Jameel, “Evaluation Factors of Solar Power Plants to Reduce Cost Under 

Neutrosophic Multi-Criteria Decision-Making Model,” Sustainable Machine Intelligence Journal, vol. 2, 

2023. 

[25] M. Yazdani, P. Zarate, E. Kazimieras Zavadskas, and Z. Turskis, “A combined compromise solution 

(CoCoSo) method for multi-criteria decision-making problems,” Management Decision, vol. 57, no. 9, pp. 

2501–2519, 2019. 

[26] A. Ulutaş, C. B. Karakuş, and A. Topal, “Location selection for logistics center with fuzzy SWARA and 

CoCoSo methods,” Journal of Intelligent & Fuzzy Systems, vol. 38, no. 4, pp. 4693–4709, 2020. 

[27] M. Popović, “An MCDM approach for personnel selection using the CoCoSo method,” Journal of process 

management and new technologies, vol. 9, no. 3–4, pp. 78–88, 2021. 

[28] H. Lai, H. Liao, Z. Wen, E. K. Zavadskas, and A. Al-Barakati, “An improved CoCoSo method with a 

maximum variance optimization model for cloud service provider selection,” Engineering Economics, vol. 

31, no. 4, pp. 411–424, 2020. 

[29] M. Deveci, D. Pamucar, and I. Gokasar, “Fuzzy Power Heronian function based CoCoSo method for the 

advantage prioritization of autonomous vehicles in real-time traffic management,” Sustainable Cities and 

Society, vol. 69, p. 102846, 2021. 

 

https://doi.org/10.54216/FPA.140110

