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Unmanned helicopter systems, as a subcategory of rotary-wing unmanned 
aerial vehicles (UAVs), have gained increasing attention in both military and 
civilian domains due to their vertical take-off and landing (VTOL) 
capabilities, hovering stability, and operational flexibility in confined or 
complex environments. However, the limited number of operational 
platforms and prototypes highlights the need for systematic evaluation and 
development efforts. This study aims to identify and assess critical 
performance criteria for unmanned helicopters, drawing on an extensive 
review of existing models and technological trends. Based on the most 
commonly emphasized parameters in the global UAV landscape, five core 
evaluation criteria were selected: payload capacity, endurance, control 
range, maximum speed, and dimensional constraints. To systematically 
analyze these criteria, the Fuzzy Best-Worst Method (FBWM) was applied, 
enabling expert-driven prioritization under uncertainty and linguistic 
vagueness. The use of FBWM not only enhances the robustness of the 
decision-making process but also provides a structured foundation for 
comparative assessment of existing and prototype unmanned helicopter 
systems. The findings contribute to the literature by proposing a 
reproducible and adaptable evaluation framework, offering strategic 
insights for future design priorities and national development programs. 
This study represents one of the first applications of fuzzy multi-criteria 
decision-making approaches specifically tailored to unmanned helicopters, 
marking a significant step toward structured technology assessment in this 
emerging domain. 
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1. Introduction 

Recent advances in aerospace technologies have led to a growing integration of unmanned 
systems alongside manned platforms in both military and civil aviation [1]. In this context, 
unmanned aerial vehicles (UAVs) are defined as aircraft capable of flying without an onboard pilot, 
either autonomously or via remote control, to perform specific missions [2]. Owing to their 
capability to operate in both combat and peacetime environments, UAVs have found applications 
across a wide range of sectors from defense and search-and-rescue operations to agricultural 
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monitoring and logistics [3]. These systems not only reduce the risk to human pilots but also 
provide strategic advantages through their low operational costs and extended mission endurance 
[4]. 

UAVs are generally classified according to their operational altitude, flight endurance, and 
structural design. Prominent categories include micro, mini, tactical, Medium Altitude Long 
Endurance (MALE), and High Altitude Long Endurance (HALE) UAVs [5]. In terms of design, they are 
grouped into three main types: fixed-wing, rotary-wing, and hybrid systems. While fixed-wing UAVs 
are preferred for long-range and high-altitude missions, rotary-wing systems owing to their vertical 
take-off and landing (VTOL) capability are particularly suited for confined areas and precision tasks 
such as reconnaissance and surveillance [6-8]. UAVs are used across a broad spectrum of 
applications: military operations for reconnaissance, strike, and logistics support; and civil 
operations for mapping, fire monitoring, cargo transport, infrastructure inspection, and precision 
agriculture [9-11]. 

The rapid development of UAV technology has been driven by progress in sensor integration, 
artificial intelligence, autonomous control systems, and data transmission protocols. As a natural 
extension of these advancements, rotary-wing UAVs commonly referred to as unmanned 
helicopters have come to the forefront [12]. Although unmanned helicopters present more 
complex aerodynamic and control requirements compared to fixed-wing systems, they offer 
significant operational advantages due to their superior maneuverability, VTOL capability, and 
stable hovering performance [13]. These features make them particularly valuable for urban 
operations, maritime missions, and mountainous terrains. The growing prevalence of these systems 
has been enabled by the integration of traditional rotorcraft engineering principles with UAV 
system technologies. 

UAVs are also classified by their wing configuration into fixed-wing and rotary-wing systems. 
Fixed-wing UAVs, operating on the principles of conventional aircraft, generate lift through forward 
motion and are optimal for long-range, high-speed missions. In contrast, rotary-wing systems 
(rotorcraft) produce lift through the motion of rotating blades, enabling VTOL operations. This 
eliminates the need for runways and allows for hovering [14]. Falling within this category, 
unmanned helicopters combine all the advantages of rotary-wing systems with the flexibility of 
UAV platforms, forming a hybrid operational class. While fixed-wing UAVs are ideal for wide-area 
surveillance, unmanned helicopters are better suited for low-speed, precision tasks, target tracking, 
transport missions, and operations in environments requiring vertical lift. Thus, the term 
“unmanned helicopter” refers specifically to rotary-wing UAVs that most effectively utilize VTOL 
capabilities. 

Globally, numerous countries are making strategic investments in unmanned helicopter 
technologies. The United States has developed the MQ-8 Fire Scout, a VTOL-capable platform 
designed for advanced naval surveillance and attack missions [13,15]. Germany-based Schiebel has 
pioneered the field with the Camcopter S-100, used in both civilian and military applications. 
Sweden’s Saab has introduced the Skeldar V-200, a multi-role system for both land and maritime 
operations. Turkey has focused on indigenous production with the ALPİN platform, aimed at 
autonomous missions in border surveillance and reconnaissance, thereby reducing foreign 
dependency. China and Russia are also advancing both military and civilian unmanned helicopter 
platforms, strengthening their technological autonomy. These examples demonstrate that 
unmanned helicopters are becoming increasingly critical not only for tactical operations but also in 
securing strategic air superiority. 

Driven by these technological advancements, national investments in unmanned helicopters 
extend beyond operational systems to include a diverse array of prototypes and concept-stage 
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projects. For instance, the AACUS project developed by the U.S.-based Aurora Flight Sciences is 
notable for its autonomous cargo transport capabilities. Israel’s Tactical Robotics has designed the 
AirMule prototype, a VTOL-capable system with a high payload capacity, specifically suited for 
urban warfare scenarios such as casualty evacuation. Additionally, the ALIAS program, developed 
through collaboration between Sikorsky and DARPA, has converted manned UH-60A Black Hawk 
helicopters into fully autonomous platforms, expanding the scope of unmanned operations. China 
has also developed a Mars helicopter prototype, similar to NASA’s Ingenuity, demonstrating the 
feasibility of UAV technology for interplanetary missions. These developments underscore that 
unmanned helicopters are not only addressing current operational needs but also shaping the 
future vision of aerospace platforms. 

Despite recent momentum in the development of unmanned helicopter technologies, the 
number of existing systems and prototypes remains relatively limited. This highlights the need for 
further research and development from technical, operational, and systematic perspectives. For 
widespread and effective deployment, several critical parameters including flight endurance, 
payload capacity, autonomy level, communication security, and algorithmic decision-making 
capabilities must be further optimized. For example, developing rotor systems capable of stable 
flight at high altitudes and under adverse weather conditions would enhance operational flexibility 
in both military and civilian missions. Secure communication systems offering low-latency, 
encrypted data transmission are essential to counter electronic warfare threats. Moreover, the 
advancement of environmental sensing, route planning, and autonomous decision-making 
algorithms remains a key area of research. Therefore, considering the limitations of existing 
models, systematic and interdisciplinary R&D efforts are crucial for transforming unmanned 
helicopters into reliable, durable, and mission-oriented platforms. This would enable their 
application not just in prototype form but also as scalable and sustainable systems for defense, 
logistics, disaster management, and reconnaissance. 

In this context, determining the key criteria for advancing unmanned helicopter technologies is 
not merely an engineering task; it represents a multidimensional problem requiring systematic and 
analytical evaluation. Accordingly, the comprehensive assessment of relevant criteria such as flight 
endurance, payload, altitude capability, communication integrity, maintainability, and production 
cost is critical for both academic research and industrial applications. Such decision-making 
processes can be effectively addressed using multi-criteria decision-making (MCDM) methods, 
which are widely applied in engineering problems involving uncertainty and expert judgment [16]. 
Furthermore, when expert evaluations involve vagueness or imprecision, fuzzy set theory provides 
a valuable analytical tool [17]. Thus, applying MCDM techniques and fuzzy logic-based approaches 
in a systematic manner can significantly contribute to establishing strategic roadmaps for the 
development and prioritization of unmanned helicopter technologies. 

The primary focus of this study is to evaluate the criteria considered in unmanned helicopter 
development through expert assessment. In doing so, both the key elements in current systems 
and the parameters requiring improvement in prototypes will be identified. Moreover, this study 
represents one of the first attempts in the literature to apply MCDM methods specifically to 
unmanned helicopters. The remainder of the paper is organized as follows: Section 2 provides a 
comprehensive review of the literature. Section 3 introduces the methodology used. Finally, 
Section 4 discusses the results and offers future recommendations. 
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2. Related Literature  
In this study, the literature was prepared from two different perspectives. The first group 

belongs to studies on unmanned helicopters. The second group belongs to the method used in this 
study. 

Academic interest in unmanned helicopter systems has grown substantially since the early 
2000s, parallel to broader developments in UAV research. Initially, the focus was primarily on basic 
flight control and stabilization challenges, given the inherent aerodynamic complexity of rotary-
wing platforms compared to fixed-wing UAVs [18]. These early studies often emphasized the 
mathematical modeling of rotor dynamics, control algorithms for hover stability, and remote 
piloting architectures. The transition from remote-controlled systems to semi-autonomous and 
fully autonomous helicopters marked a significant turning point in the literature [19]. 

With the maturation of sensor technologies and onboard computing capabilities in the 2010s, 
the research agenda shifted toward autonomous navigation, object avoidance, and mission 
planning under uncertain environments. Researchers began exploring SLAM (Simultaneous 
Localization and Mapping), LiDAR-based terrain following, and GPS-denied navigation techniques, 
which are particularly vital for unmanned helicopters due to their frequent use in cluttered or 
dynamic environments such as urban areas or forests [20,21]. In parallel, machine learning 
techniques were increasingly applied to improve flight efficiency, adaptive control, and real-time 
decision-making capabilities [22]. 

Recent studies have increasingly focused on multi-mission capability, payload integration, and 
platform scalability. For instance, a growing body of literature has examined the use of unmanned 
helicopters for logistics and cargo delivery in hard-to-reach areas, emphasizing payload 
optimization and energy-efficient path planning [23]. In military research, attention has been 
directed toward covert reconnaissance, electronic warfare, and autonomous strike capabilities. 
These studies often highlight cybersecurity concerns, redundancy in control systems, and 
communication resilience under adversarial conditions [24]. Moreover, the integration of swarm 
technologies and cooperative UAV-UGV missions has emerged as a novel direction in recent years, 
bringing forward the challenge of real-time coordination and distributed control [25]. 

Despite this progress, literature on rotary-wing UAVs particularly those in the unmanned 
helicopter class remains more limited compared to fixed-wing or quadrotor systems. This gap has 
been attributed to the higher mechanical and control complexity, higher cost of development, and 
limited commercial accessibility of helicopter platforms [26]. However, with the increasing demand 
for VTOL platforms capable of precise operations in constrained environments, unmanned 
helicopters have regained scholarly interest. There is a visible shift in recent studies toward 
addressing sustainability (battery and hybrid propulsion), modular system design, and 
interoperability with existing manned aviation systems. 

In summary, the literature on unmanned helicopters has evolved from control theory and basic 
automation to system integration, autonomy, and intelligent mission execution. While the field still 
lags behind in terms of diversity and quantity compared to other UAV types, its strategic and 
operational advantages continue to make it a promising area of research within the aerospace and 
robotics communities. 

The second part of the literature was made for the method of this study, the fuzzy best worst 
method. The Best Worst Method (BWM), introduced by Rezaei (2015), is a structured MCDM 
approach that enables the derivation of criterion weights through pairwise comparisons between 
the most and least important criteria [27]. Unlike traditional methods such as AHP, BWM minimizes 
inconsistency in expert judgments by reducing the number of required comparisons, thereby 
improving the reliability and robustness of the decision model. This method has been widely 
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adopted in complex engineering design problems where expert-based assessments under 
uncertainty are essential. 

In the context of unmanned helicopter development, BWM provides a systematic and effective 
framework for evaluating different and competing design and performance criteria. The method 
facilitates the identification of strategic priorities by quantifying the relative importance of each 
criterion based on expert preferences. Given the multifaceted and interdisciplinary nature of 
unmanned helicopter systems, BWM is particularly effective in reconciling differing expert opinions 
and aligning technological priorities with mission requirements. Moreover, the ability of BWM to 
handle limited but high-quality expert input makes it a valuable tool in early-stage design 
processes, especially where prototype data is scarce and the cost of design iterations is high. Thus, 
integrating the Best Worst Method into the decision-support framework for unmanned helicopter 
R&D enables developers to construct more targeted, scalable, and mission-specific solutions 
grounded in consistent expert evaluation. 

While the traditional BWM provides a robust and consistent approach to MCDM, it assumes 
that experts can express their preferences in precise numerical values. However, in real-world 
decision environments especially in the early stages of unmanned helicopter development expert 
judgments are often characterized by vagueness, ambiguity, and linguistic uncertainty. To address 
this limitation, the Fuzzy Best Worst Method (Fuzzy BWM) was developed by integrating fuzzy set 
theory into the original BWM framework [28]. This extension allows experts to express their 
evaluations using linguistic variables (e.g., "very important," "moderately less important"), which 
are then converted into triangular or trapezoidal fuzzy numbers to capture the inherent imprecision 
in human assessments. At this point, it is seen that many studies have been conducted on Fuzzy 
BWM in the literature [29-35]. 

In the context of unmanned helicopter systems, Fuzzy BWM enables a more realistic and 
flexible modeling of expert knowledge when evaluating critical design and operational criteria 
under uncertainty. For example, when assessing parameters such as sensor integration quality, 
fault tolerance, or mission-specific adaptability areas where technical knowledge may vary or future 
performance is uncertain Fuzzy BWM captures expert hesitation and subjectivity more effectively 
than crisp values. Consequently, this method supports a more inclusive and accurate prioritization 
of development criteria, ultimately leading to better-informed decision-making in R&D planning, 
prototyping, and system optimization. As unmanned helicopters continue to evolve with increasing 
complexity, the adoption of fuzzy MCDM methods like Fuzzy BWM becomes essential for 
constructing resilient and strategically aligned technology roadmaps.  
 
3. Methodology and Application 

The steps of this method are as follows [36]:  

Step 1: Defining a set of n criteria  1 2, ,  , nj C C CC =  . The set of criteria is defined by the k 

experts participating in the research. 
Step 2: Determination of best (CB) and worst (CW) criteria. Identification of the best and worst 

criteria from the set of criteria Cj is performed by experts. 
Step 3: Formation of Best-to-Other (BO) and Other-to-Worst (OW) vectors. In BO and OW 

vectors, experts make comparisons in pairs of criteria. The information obtained in BO and OW 
vectors is used to define the optimal values of the criteria in the nonlinear BWM model (see Step 4). 

Step 3.1. Formation of BO vector 1 2( , ,..., )
e e ee
B B BnBA a a a= . In the BO vector, information on the 

advantage of the best criterion (CB) in relation to all other criteria from the set Cj is presented. The 
comparison of the best criterion in relation to criterion j is represented by the fuzzy number
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( ) ( ) ( )
( , , )

e e l e m e u
Bj Bj Bj Bja a a a= , where ( )e l

Bja , ( )e m

Bja  and ( )e u

Bja respectively represent the left limit, the mean 

value and the right limit of the interval of the triangular fuzzy number
e

Bja . 

Step 3.2. Formation of OW vector 1 2( , ,..., )
e e ee
W W nWWA a a a= . In the OW vector, information on the 

advantage of the criteria j in relation to the worst criterion is presented. The comparison of 
criterion j in relation to the worst criterion CW is represented by a fuzzy number

( ) ( ) ( )
( , , )

e e l e m e u
jW jW jW jWa a a a= . 

Values  
e

Bja  and 
e

jWa  are defined based on a predefined fuzzy scale. Since k experts participate 

in the study, the BO and OW vector values obtained for each expert are aggregated using a fuzzy 
Bonferroni aggregator [37], expression (1). The Bonferroni mean (BM) operator [38] was used to 
aggregate the BO and OW vectors as it allows the representation of interrelationships between 
elements. 
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 
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 
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 
 





       (1) 

where k represents the number of experts participating in the research, while p,q ≥ 0 are set of 
non-negative numbers. 

By applying expression (1) we obtain aggregated values of BO and OW vectors, expression (2). 

1 2

1 2

( , ,..., )

( , ,..., )

B B BnB

W W nWW

A a a a

A a a a

=

=
    (2) 

Step 4: Calculation of optimal fuzzy weighting coefficients ( )1 2, ,...,
T

j nw w w w= , ( ), ,
l m u

j j j jw w w w= . 

Based on the values of BO and OW vectors, expression (2), a nonlinear model, expression (3), was 
formed to determine the fuzzy criteria weights. 

min

. .
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
   =

  (3) 
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Step 5. Level of consistency for F-BWM. Based on the input data, we can define the input-based 
consistency ratio, the expression (4).  

max

   1

0                          1

I I

j
j

u u u

Bj jW BW u
I BWu u u
j BW BW BW

u

BW

CR CR

where

a a a
if a

CR a a a

if a

=

  −
 

=  −


=

 

(4) 

where I
CR  represents the global input-based consistency ratio for all criteria, I

jCR  represents 

the local level of consistency associated with the criterion jC  . The I
CR  takes a value from the 

interval  0,1 . 

 
3.1. Definition of Criteria 

Identifying and prioritizing the evaluation criteria for unmanned helicopter systems is a crucial 
step in guiding both design and operational decision-making processes. Given the multifaceted 
nature of these platforms, which integrate complex subsystems such as propulsion, navigation, 
communication, and control architectures, the selection of appropriate performance indicators 
directly affects the reliability and strategic alignment of development efforts. In this context, the 
present study focuses on a set of core criteria that are commonly emphasized across existing 
unmanned helicopter platforms developed worldwide. A comparative examination of well-known 
systems—such as the MQ-8 Fire Scout (USA), Camcopter S-100 (Austria), Skeldar V-200 (Sweden), 
ALPİN (Turkey), and others—reveals that attributes such as payload capacity, endurance, control 
range, maximum speed, and physical dimensions consistently emerge as primary performance 
benchmarks in both military and civilian applications. 

Accordingly, these five criteria were selected for detailed evaluation in this study, as they not 
only represent the operational capabilities of unmanned helicopters but also reflect the constraints 
and priorities of contemporary aerospace system design. By applying the Fuzzy Best Worst Method 
(FBWM), as detailed in Section 3, expert judgments under uncertainty were systematically 
incorporated into the weighting of these criteria, allowing for a more nuanced and realistic 
prioritization. The use of FBWM contributes to the literature by providing a structured and fuzzy 
logic-based evaluation framework tailored specifically for rotary-wing unmanned aerial systems—a 
relatively underexplored area in existing MCDM research. This approach offers a replicable and 
adaptable model for future studies aiming to assess unmanned helicopter platforms, and also 
serves as a decision-support tool for stakeholders involved in procurement, development, and 
technological benchmarking. 

C1. Payload Capacity  
Payload capacity refers to the maximum weight of equipment, sensors, weapons, or other 

mission-specific devices that an unmanned helicopter can carry in addition to its structural and 
operational components. In military applications, this may include surveillance radars, 
communication jammers, or weapon systems, while in civilian use it may encompass imaging 
payloads or cargo. A higher payload capacity enables the platform to perform a wider range of 
complex tasks and increases its adaptability to mission requirements. In the context of unmanned 
helicopters, optimizing payload capacity is particularly challenging due to constraints in lift, balance, 
and energy efficiency. 
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C2. Endurance  
Endurance denotes the total time an unmanned helicopter can remain airborne under standard 

operating conditions without refueling or recharging. This parameter directly correlates with 
mission coverage, operational flexibility, and logistics requirements. For reconnaissance, 
surveillance, or long-duration mapping missions, higher endurance provides critical tactical and 
strategic advantages. Rotorcraft systems, such as unmanned helicopters, typically have lower 
endurance than fixed-wing UAVs due to higher energy consumption in hover and VTOL operations; 
hence, enhancing endurance remains a key design challenge in this category. 

C3. Control Range  
Control range refers to the maximum distance over which the ground control station (GCS) can 

maintain stable communication and command with the unmanned helicopter. This includes line-of-
sight (LOS) and beyond-line-of-sight (BLOS) capabilities depending on communication infrastructure 
such as radio frequency (RF) links or satellite communications (SATCOM). A larger control range 
expands the operational envelope of the platform, allowing for missions in remote or contested 
environments. For rotary-wing UAVs, ensuring reliable control over long distances is more complex 
due to the interplay between communication hardware, terrain effects, and flight dynamics. 

C4. Maximum Speed  
Maximum speed indicates the highest airspeed an unmanned helicopter can achieve under 

nominal flight conditions without compromising structural integrity or system stability. While not 
the primary performance goal in most rotary-wing missions, speed becomes crucial in time-
sensitive operations such as rapid deployment, search and rescue, or threat interception. It also 
affects overall mission time, exposure to adversarial threats, and coverage capabilities. In design 
terms, achieving higher speeds in rotorcraft involves trade-offs with maneuverability, vibration 
management, and aerodynamic efficiency. 

C5. Dimensions  
Dimensions—typically referring to overall length, width, and height—determine the physical 

footprint of the unmanned helicopter and affect its portability, deployability, and compatibility with 
storage or transport infrastructure. In tactical applications, smaller and more compact platforms 
are often preferred for shipborne or urban operations. Conversely, larger dimensions may 
accommodate higher payloads and fuel capacity but demand more space and logistical support. 
Additionally, the rotor diameter and body configuration influence aerodynamic behavior and VTOL 
stability, making dimensional optimization a key concern in performance engineering. 

The linguistic scale used in evaluating the criteria is given in Table 1. 
 

 Table 1  
Linguistic Scale 

Scale Terms 
Membership 

Function 

EI Equally Important (1,1,1) 

WI Weakly Important (2/3,1,3/2) 

FI Fairly Important (3/2,2,5/2) 

VI Very Important (5/2,3,7/2) 

AI 
Absolutely 
Important 

(7/2,4,9/2) 

 
Sample evaluation of the criteria using Table 1 is presented in Table 2. 
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Table 2  
Evaluation of Criteria 

Best:C3 Expert Evaluation Wost:C5 Expert Evaluation 

C1 EI,EI,EI,EI C1 AI,AI,AI,VI 

C2 WI,FI,WI,WI C2 VI,VI,FI,FI 

C3 VI,AI,AI,VI  C3 WI,WI,WI,WI  

C4 VI,VI,FI,FI C4 WI,WI,FI,FI 

C5 EI,EI,WI,EI C5 EI,EI,WI,EI 

 
After completing the steps of Step 1 and 2, the steps given between Step 3-5 are applied for the 

criteria. The results obtained for the criteria are given in Figure 1. 
 

 
Fig. 1. Evaluation of Unmanned Helicopter Criteria 

4. Conclusions 
As a result, the weights obtained with the fuzzy logic approach and the related priority rankings 

of the five criteria used in the evaluation of unmanned helicopters are presented. According to the 
analysis results, the highest fuzzy weight belongs to the Control Range (C3) criterion; this shows 
that the safe and effective control of unmanned helicopters from long distances is the most critical 
factor for decision makers. Especially in applications such as military, search and rescue or border 
surveillance, the width of the helicopter's control range stands out as the basic component of 
operational success. The Endurance (C2) criterion, which is in the second place, expresses the 
helicopter's endurance in the air and highlights the system's durability for long-term missions. 
Payload Capacity (C1) is in the third place, and although the amount of payload that an unmanned 
helicopter can carry is an important operational capacity indicator, it falls behind range and 
durability. Maximum Speed (C4) is in the fourth place, and Dimensions (C5) is in the last place. This 
ranking reveals that decision makers prioritize performance-based technical factors such as mission 
range and continuity rather than physical features such as speed and compact design. As a result, in 
the multi-criteria evaluation of unmanned helicopters, it was determined that operational qualities 
such as range and endurance, which directly affect mission effectiveness, have a higher degree of 
importance compared to physical design features. 
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The criteria discussed in this study are considered because they play a decisive role in the multi-
dimensional performance evaluation of unmanned helicopters and are highlighted by companies. 
Each of these criteria is of critical importance in terms of both system design and operational 
applications. While the payload capacity directly affects the platform's mission diversity and 
operational flexibility; the endurance in the air offers a strategic advantage for the execution of 
long-term missions. While the control range provides both safe command-control continuity and a 
wide operational area; maximum speed is important for the success of emergency response and 
time-critical missions. Dimensions are directly related to carrying, deployment and maneuvering 
capabilities and are a parameter that limits or expands the usability of the platform. 

In this context, these criteria must be considered together in order to systematically evaluate 
unmanned helicopters. In parallel with developing technologies, it should be taken into account 
that the priority levels of these criteria may differ depending on the mission type and area of use; 
therefore, FMCDM methods should be applied within the framework of decision support systems. 
The approach proposed in this study allows for a holistic examination of unmanned helicopter 
performance and fills the methodological gap in the literature, providing a reference point for 
future studies. Because, although there is a very wide scope of UAV systems in the literature, no 
study has been found specifically for unmanned helicopters. In future studies, the pool of 
alternative unmanned helicopter criteria should be expanded and evaluated. For this purpose, 
hybrid and current FMCDM models to be created in the field should definitely be taken into 
consideration. In this way, prototype studies will be shed light on R&D activities. 
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