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Abstract: This essay examines the importance of multimedia technology in a number of business domains, 

such as manufacturing, healthcare, education, and commerce. It emphasizes how this technology is always 

changing and how there isn't a set framework for best practices. Due to their complexity and need for 

cooperation between many different parts, multimedia applications are constantly evolving, as seen by 

current technology advancements. Multimedia production is made easier by programs like QuickTime and 

frameworks like GPAC, and it improves student involvement and cognitive abilities in the classroom. 

Immersion experiences are in high demand due to the development of interactive multimedia, and new 

approaches to representation are shown by ideas such as digital twins and Internet-based GIS applications 

The VIKOR technique offers a framework for evaluating and choosing options according to how well they 

perform across competing criteria. It was created for multi-criteria decision making. The method's 

adaptability and wide range of applications show how successful it is in making decisions. 

 

1. INTRODUCTION 

Multimedia has grown in relevance in a number of commercial domains, such as manufacturing, healthcare, 

education, and commerce. Still, there is a noticeable lack of a well-defined structure for its best use. Because of their 

inherent complexity, multimedia applications need cooperation across a number of different components, including 

networking, rendering, and scripting, in order to provide a smooth user experience. The use of 3D TV and the 

development of auto-stereoscopic displays for mobile platforms are examples of recent technical advances that 

highlight the continued advancement of multimedia technology. Multimedia development benefits greatly from the 

use of tools such as QuickTime and frameworks like GPAC, which make it easier to create and share multimedia 

material. Multimedia has been shown in education to be a useful tool for raising student engagement and cognitive 

abilities. New pedagogical strategies use Web 2.0 technology and cloud storage to build student-centered learning 

environments. The need for immersive experiences and real-time reactions is being driven by developments in 

interactive multimedia, which include 360-degree films and online games. Innovative approaches of representing 

physical items and improving learning models are beginning to emerge, such as digital twins and Internet-based GIS 

multimedia applications. Multimedia will become more and more important in the future of education as it shapes 

web-based instruction and various delivery methods to meet the varied demands of students. In the end, multimedia 

education has clear benefits over other types of media, improving the educational process and increasing its 

attractiveness and accessibility for students worldwide. It is impossible to overestimate the importance of 

multimedia applications in a variety of corporate domains, including manufacturing, healthcare, education, and 

commerce. Nevertheless, in spite of its widespread application, there remains a significant lack of a well-defined 

structure outlining its ideal application. Because of their inherent complexity, multimedia applications require the 

harmonic cooperation of several components, including networking, rendering, and scripting, in order to provide a 

smooth and captivating user experience. Current technical developments highlight the rapid growth of multimedia 

technology and its potential to transform the way information is consumed and communicated. Examples of these 

https://restpublisher.com/journals/tfe/
mailto:chandrasekarrajarsri@gmail.com


Chandrasekar Raja et.al. / Trends in Finance and Economics, 3(3), September 2025, 36-45 

37 Copyright@ REST Publisher 

 

 

trends include the widespread use of 3D TV and current research into auto-stereoscopic displays for mobile 

platforms. In this environment, frameworks like GPAC and applications like QuickTime become essential tools that 

enable developers to generate and distribute multimedia content on a variety of platforms and devices. These tools 

contribute to the democratization of information and entertainment by making it easier to produce and distribute 

multimedia material in an effective manner. Multimedia technology also has a strong advantage in education, where 

it has been shown to improve student engagement and cognitive abilities. Educators are revolutionizing traditional 

learning paradigms by utilizing cutting-edge pedagogical techniques based on Web 2.0 technology and cloud-based 

storage to create dynamic, interactive, multimedia-rich learning experiences.. These kinds of programs encourage 

students to take an active role in their education, which helps them retain and comprehend difficult ideas. In 

addition, the desire for immersive and real-time experiences is being driven by developments in interactive 

multimedia, which are typified by innovations in online gaming and 360-degree movies. These technologies provide 

new opportunities for experiential learning and discovery across a variety of fields, in addition to providing 

entertainment and education. Digital twins and Internet-based GIS multimedia tools are examples of cutting edge 

ideas that provide new approaches to modeling real objects and improving learning models. Multimedia is set to 

play an increasingly important part in developing web-based instruction and alternative delivery methods to meet the 

different learning demands of students worldwide as the future of education continues to grow. In the end, 

multimedia education has clear benefits over traditional media formats, expanding the educational experience and 

increasing its accessibility and attractiveness to learners from all backgrounds and learning preferences. Multimedia 

will undoubtedly play a significant role in determining the direction of education and other fields as society 

continues to embrace digital technologies and connection. 

 

2. MATERIALS AND METHOD 

Alternative Parameters: 

 Interactivity Level 

 Accessibility Features 

 Bandwidth Efficiency 

 Cross-Platform Compatibility 

 Immersion Experience 

 

Evaluation Parameters: 

 

Benefit Parameters: 

 User Engagement 

 Learning/Information Retention 

 

Non-Benefit Parameters: 

 

 Resource Consumption 

 Cultural Sensitivity/Representation 

 

Multimedia content's degree of interactivity indicates the range of user interaction it provides, from passive viewing 

to active participation. It includes aspects like as clickable elements, interactive interfaces, and participatory 

experiences that encourage users to actively participate with the material instead of just passively viewing it. This 

measure assesses how much the multimedia experience allows consumers to participate and shape their degree of 

immersion and involvement. Features that facilitate accessibility are essential to guaranteeing inclusion in 

multimedia technology. These accommodations include a variety of features including audio descriptions, closed 

captioning, and support for assistive technology like screen readers or other input devices. Multimedia technologies 

that prioritize accessibility may serve a wide range of users, including people with impairments, and promote 

equitable access to entertainment and information. For multimedia technology, bandwidth efficiency is crucial, 

especially when it comes to streaming services and online platforms. This metric evaluates how well the technology 

can provide multimedia material of the highest caliber while using the least amount of network traffic. Multimedia 

technologies can deliver smooth experiences without taxing network infrastructure or creating buffering problems 

by improving data compression methods, adaptive streaming protocols, or effective encoding algorithms. Cross- 
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platform compatibility refers to the ability of multimedia material to be used on a range of hardware and software 

platforms. In order to guarantee constant accessibility and usefulness across a variety of platforms, it assesses how 

effectively the information adjusts to various screen sizes, resolutions, and hardware specs. Multimedia material 

may be more widely accessed and used when it is seamlessly cross-platform compatible, allowing consumers to 

access it on their preferred device or operating system. The power of multimedia technology to immerse consumers 

in an engaging and immersive world is embodied by the immersion experience. This metric measures how much the 

technology uses immersive methods to generate a sense of presence and engagement, including virtual reality (VR), 

augmented reality (AR), or 360-degree films. Technologies have the power to catch users' attention and elicit 

emotional reactions by providing immersive experiences that go beyond typical multimedia forms. This can increase 

users' overall happiness and enjoyment. 

Benefit Parameters: 

 

One of the most important metrics for evaluating how well multimedia material draws and holds the attention of 

viewers is user engagement. The metric measures the degree of engagement and interaction consumers display with 

multimedia content, signifying the content's capacity to maintain attention and cultivate significant relationships 

with the viewership. Multimedia technology may improve user engagement by promoting active involvement and 

immersive experiences, which can result in deeper degrees of interaction and a stronger sense of connection with the 

material. Particularly in educational or informative situations, learning and knowledge retention are crucial 

standards. This metric explores how well consumers process and remember information delivered via multimedia 

platforms. Multimedia technology can enhance the comprehension and memory recall of educational content and 

informative resources by utilizing interactive components, captivating images, and other cognitive aids. Assessment 

of learning and retention of information aids in determining the instructional worth and usefulness of multimedia 

resources, providing guidance for improving knowledge transfer and content delivery methodologies. 

 
Non-Benefit Parameters: 

The impact of multimedia technologies on the environment and sustainability are closely examined by resource 

usage. It includes things like how much electricity is used, how much storage is needed on servers, and how much 

computing power is needed, all of which add to the total resource intensity of the technology. Stakeholders can 

determine chances for efficiency gains and optimization as well as the environmental effect of multimedia 

technologies by analyzing resource use. Multimedia development activities may be coordinated with more general 

sustainability objectives and initiatives by utilizing sustainable resource management techniques, which can reduce 

environmental damage and encourage responsible resource usage. Multimedia material must respect and reflect the 

range of human experiences and viewpoints, and this requires cultural awareness and representation. This criterion 

looks at how accurately diverse cultures, identities, and points of view are portrayed in multimedia content, 

highlighting the significance of eschewing stereotypes and advancing inclusion and respect. Multimedia 

technologies have the potential to enhance social cohesiveness, empathy, and understanding by promoting cultural 

sensitivity and representation. This, in turn, may lead to a more inclusive and equitable media environment. 

Assessing cultural sensitivity and representation facilitates the identification of areas where diversity and inclusion 

practices in multimedia production processes may be strengthened, leading to the creation of more representative 

and genuine material. 

 

VIKOR method: In situations when compromise is acceptable for resolving conflicts, Multi-Criteria Decision 

Making (MCDM) problems with conflicting and noncom mensurable criteria are addressed using the VIKOR 

technique. It looks for answers that, taking into account all predetermined parameters, are closest to the ideal. By 

rating and choosing options according to how near the ideal answer they are, VIKOR suggests solutions that 

compromise through mutual concessions. Using non-commensurable and conflicting criteria, this method assesses 

options within a finite set and creates a multi-criteria ranking index by calculating how close each option is to the 

best option. The approach finds a compromise solution that strikes a balance between being close to the positive 

ideal and being far from the negative ideal by defining positive and negative ideal points in the solution space. In 

order to accommodate varying units of criteria functions, VIKOR and TOPSIS provide different normalizing 

approaches and use aggregating functions to rank alternatives according to how close they are to the ideal. When 

determining the precise values of a property is difficult, it is more appropriate to treat them as interval numbers. This 

VIKOR addon efficiently combines quantitative approaches and qualitative analysis to address MADM situations 
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with interval numbers. The method's adaptability has been shown in a number of applications, including staff 

training selection, land subdivision categorization, and planning for water resources. By combining maximal group 

utility with individual opponent regret, decision-makers may use the VIKOR technique to calculate final rankings, 

which can result in compromise solutions that satisfy a variety of decision-making objectives. Okay, so here's a 

condensed version: 

1. **Criteria Identification**: To begin the decision-making process, it's crucial to identify the relevant criteria 

that will be used to assess the alternatives. These criteria can vary in nature, ranging from quantitative to qualitative, 

and may have different units of measurement. 

2. **Ideal and Anti-Ideal Solutions Definition**: The VIKOR method necessitates establishing both the ideal 

solution (which maximizes the benefits of all criteria) and the anti-ideal solution (which minimizes the benefits of all 

criteria). These points serve as benchmarks for evaluating the alternatives. 

3. **Normalization**: Before proceeding, it's essential to normalize the criteria values to ensure they are 

comparable. This typically involves transforming the raw data into a common scale, often ranging from 0 to 1, 

where 0 signifies the poorest performance and 1 represents the best. 

 

4. **S-Ratio Calculation**: Each alternative's S-Ratio, also known as the "closeness coefficient," is calculated to 

determine its proximity to the ideal solution while considering its distance from the anti-ideal solution. This ratio 

takes into account both distances through a specific formula. 

 

5. **R-Ratio Calculation**: Alongside the S-Ratio, the VIKOR method computes the R-Ratio, or "individual 

regret," for each alternative. This metric measures the maximum deviation of an alternative from the ideal solution 

across all criteria. 

6. **Comprehensive Evaluation Index Determination**: The comprehensive evaluation index combines the S- 

Ratio and R-Ratio, aiding in the ranking of alternatives based on their overall performance and potential for 

compromise. 

 

7. **Ranking and Selection**: Finally, the alternatives are ranked based on their comprehensive evaluation index. 

The alternative with the highest index is deemed the most favorable compromise solution, striking a balance 

between proximity to the ideal solution and minimal regret. 

 

3. ANALYSIS AND DISCUSSION 

TABLE 1. Multimedia technology and advancements 

 
 

User 

Engagement 

 

Learning/Information 

Retention 

 

Resource 

Consumption 

 

Cultural 

Sensitivity/Representation 

Interactivity Level 8 6 9 9 

Accessibility Features 6 8 7 8 

Bandwidth Efficiency 3 3 3 5 

Cross-Platform Compatibility 8 9 9 9 

Immersion Experience 6 6 6 8 

Best 3 9 9 5 

Worst 8 3 3 9 

 

Four primary criteria user engagement, learning/information retention, resource consumption, and cultural 

sensitivity/representation are used to evaluate various multimedia technologies and developments. The criteria is 

further divided into sub-criteria, which are assessed on a scale of 3 to 9, with 9 being the highest performance and 3 

representing the worst. The sub-criteria are Interactivity Level, Accessibility Features, Bandwidth Efficiency, Cross- 

Platform Compatibility, and Immersion Experience. Technologies that score highly on accessibility features 

including cross-platform compatibility and immersion experience as well as interaction level tend to perform better 

in terms of user engagement, indicating a more engaging user experience. Acquiring Knowledge/Data Cross- 
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Multimedia technology and 
advancements 

9 
8 
7 
6 
5 

User Engagement 

4 
3 
2 
1 
0 

platform compatibility and accessibility features have a major impact on retention; higher ratings suggest stronger 

retention potential. Resource Consumption assesses how effective multimedia technologies are in relation to other 

resource issues and bandwidth utilization. In this case, lower scores denote more efficiency, with more resource- 

efficient technologies being those with higher scores. Finally, Cultural Sensitivity/Representation evaluates how 

well different cultures and viewpoints are portrayed in multimedia content. Higher ratings indicate more inclusive 

and culturally sensitive material, while lower scores show a larger need for development in this area. To put it 

briefly, the table offers a thorough assessment of the advantages and disadvantages of different multimedia 

technologies, assisting stakeholders in making decisions that are tailored to their own requirements and goals. 
 

FIGURE 1. Multimedia technology and advancements 

 

Figure 1 illustrates user engagement, resource consumption, learning/information retention, and cultural 

sensitivity/representation. The criteria is further divided into sub-criteria, which are assessed on a scale of 3 to 9, 

with 9 being the highest performance and 3 representing the worst. The sub-criteria are Interactivity Level, 

Accessibility Features, Bandwidth Efficiency, Cross-Platform Compatibility, and Immersion Experience. Higher 

ratings indicate more inclusive and culturally sensitive material, while lower scores show a larger need for 

development in this area. To put it briefly, the table offers a thorough assessment of the advantages and 

disadvantages of different multimedia technologies, assisting stakeholders in making decisions that are tailored to 

their own requirements and goals. 
TABLE 2. Computation Sj and Rj 

 
     Sj Rj 

Interactivity Level 0.25 0.125 0 0.25 0.625 0.25 

Accessibility Features 0.15 0.041667 0.083333 0.1875 0.4625 0.1875 

Bandwidth Efficiency 0 0.25 0.25 0 0.5 0.25 

Cross-Platform Compatibility 0.25 0 0 0.25 0.5 0.25 

Immersion Experience 0.15 0.125 0.125 0.1875 0.5875 0.1875 

 

The values of Sj and Rj for each criterion assessed across the multimedia technologies are computed and shown in 

Table 2. For every criteria, the Sj values indicate the computed S-Ratio (closeness coefficient), while the Rj values 

indicate the R-Ratio (individual regret).The Sj values, which take into account both the positive and negative ideal 

points, show how close each technology is to the ideal solution across the range of criteria.. On the other hand, the 

Rj values show the greatest divergence of any technology from the optimal solution, emphasizing places where 

substitutes might not perform as well as they might. These calculated parameters are essential markers for sorting 

and prioritizing the best multimedia technology according to its overall effectiveness and compromise potential. 
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Calculation Sj and Rj 

6 
Immersion Experience 

5 

 

4 

Cross-Platform 

Compatibility 

Bandwidth Efficiency 

3 

Accessibility Features 
2 

 

1 
Interactivity Level 

0 0.2 0.4 0.6 0.8 

Decision-makers may decide which technology best combines closeness to the ideal answer with the least amount of 

regret across all analyzed criteria by taking into account both the Sj and Rj values. 
 

FIGURE 2. Calculation Sj and Rj 

 

Figure 2 shows the calculations of Sj and Rj, which is the sum of all of the tabulation 1's normalized and is derived 

from the identification of the highest and lowest value. 

TABLE 3. Final Result of Calculation Qj 
 Sj Rj Qj 

Interactivity Level 1.125 0.625 1 

Accessibility Features 0.8375 0.4625 0.116667 

Bandwidth Efficiency 0.75 0.5 0.115385 

Cross-Platform 

Compatibility 1 0.5 0.448718 

Immersion Experience 0.9625 0.5875 0.667949 

S+ R+ 0.75 0.4625  

S- R- 1.125 0.625  

 

The calculation's ultimate result is shown in Table 3, where the Qj values are calculated using the Sj and Rj values 

that were found for each criterion among the multimedia technologies that were analyzed. The Qj numbers denote 

the total performance and compromise potential of each technology, and they represent the comprehensive 

assessment index for each criteria. The Qj values, which offer a comprehensive evaluation of each technology's 

performance in relation to the ideal and anti-ideal solutions, are obtained by combining the Sj and Rj values. The Qj 

values provide important insights into the advantages and disadvantages of each technology in terms of fulfilling the 

given criteria by taking into account both the positive and negative elements of each criterion. The table also 

provides aggregated values for S- R-, which is the minimum value of Sj - Rj, and S+ R+, which is the highest value 

of Sj + Rj. These numbers offer additional context for evaluating the different technologies' performances. By 

balancing closeness to the ideal solution with the least amount of regret across all criteria, these aggregate values aid 

in the identification of the most desirable compromise option. 
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FIGURE 3. Calculation Qj 

The final Results of Calculation Qj, or rank, are shown in Figure 3. This is the total of all the computations from Sj 
and Rj. 

 
TABLE 4. Rank 

 Rank 

Interactivity Level 1 

Accessibility Features 4 

Bandwidth Efficiency 5 

Cross-Platform Compatibility 3 

Immersion Experience 2 

 

Based on their full assessment index, which was calculated in earlier phases, Table 4 shows the multimedia 

technologies that were examined in order of ranking. Based on the Qj values acquired, a rank has been assigned to 

each criterion, which includes Interactivity Level, Accessibility Features, Bandwidth Efficiency, Cross-Platform 

Compatibility, and Immersion Experience. Lower ranks imply greater overall performance and higher 

appropriateness for achieving the decision-making objectives. The rankings show the relative performance of each 

technology across the defined parameters. For instance, when compared to other technologies, the technology with a 

rank of "1" for Interactivity Level does exceptionally well in this category, yet the technology with a rating of "5" 

for Bandwidth Efficiency does not fare as well. Based on their unique needs and preferences, decision-makers may 

use these rankings as a useful tool to prioritize and choose the best multimedia technology. Through the evaluation 

of rankings based on various criteria, stakeholders are able to make well-informed decisions that are consistent with 

their goals and limitations. 

Calculation Qj 

Interactivity Level Accessibility Features 

Bandwidth Efficiency Cross-Platform Compatibility 

Immersion Experience 

21% 24% 

21% 18% 

16% 
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FIGURE 4. Shown the Rank 

 

4. CONCLUSION 

The following paragraph, along with the tables and figures that follow, offer a thorough examination of the 

importance and assessment of multimedia technology in a variety of business domains. These analyses center on 

factors like user engagement, learning and information retention, resource consumption, and cultural sensitivity and 

representation. The research emphasizes how complicated multimedia applications may be, how quickly technology 

is advancing, and how crucial it is to set up a precise framework for the best possible use. The VIKOR technique, a 

Multi-Criteria Decision Making (MCDM) strategy, is used in the study to rank and choose options according to how 

well they perform across competing criteria. By means of a sequence of calculations and assessments, the 

methodology determines the best appropriate multimedia technology by taking into account its closeness to the 

optimal solution and reducing regret for all assessed parameters. All things considered, the research highlights the 

variety of ways that multimedia technology may be used, how it can improve user experiences and learning results, 

and how strong evaluation frameworks are necessary to successfully direct decision-making processes. Stakeholders 

may make well-informed decisions that optimize the advantages of multimedia technology while taking important 

factors like user engagement, accessibility, and cultural sensitivity into account by applying approaches like 

VIKOR. 
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