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Abstract: This research paper presents a novel Cloud Computing User Experience (CCUE) approach to reconstructing the brand image of 

traditional Shanghai cosmetic brands by leveraging virtual reality (VR) technology and user experience (UX) research. Traditional Shanghai 

cosmetic brands possess rich cultural heritage and unique product offerings, but often face challenges in maintaining relevance in the modern 

market. The proposed CCUE uses the VR technology to create immersive and interactive experiences that allow consumers to explore and engage 

with the brand in a virtual environment. The developed CCUE model integrates the Artificial Intelligence (AI) integrated Imperialist Competitive 

Algorithm (ICA) for the user-machine interaction. With the CCUE a combination of VR simulations, product showcases, and interactive 

storytelling, users can experience the essence and history of traditional Shanghai cosmetic brands, fostering a deep connection and emotional 

attachment. Additionally, UX research techniques are employed to gather user feedback and insights, enabling the refinement and optimization of 

the VR experience. The findings of this CCUE contribute to the field of brand reconstruction and provide practical insights for traditional brands 

seeking to revitalize their image in a rapidly evolving market.  
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I. Introduction 

Cloud computing has revolutionized the way individuals 

and businesses interact with technology, offering a seamless 

and enhanced user experience. With the advent of cloud-

based services, users are no longer bound by the limitations 

of traditional computing infrastructure [1]. The user 

experience in cloud computing is characterized by its 

accessibility, scalability, and flexibility. Cloud platforms 

provide users with the freedom to access their data and 

applications from anywhere, at any time, using various 

devices. This ubiquitous accessibility eliminates the need for 

physical storage and enables seamless collaboration and real-

time updates [2]. Furthermore, the scalability of cloud 

services allows users to effortlessly expand or shrink their 

computing resources based on demand, ensuring optimal 

performance and cost efficiency. Additionally, the flexibility 

offered by cloud computing enables users to tailor their 

experience by choosing specific services and configurations 

that best meet their requirements [3]. Ultimately, cloud 

computing empowers users with a streamlined and versatile 

experience, revolutionizing the way technology is consumed 

and utilized. 

Cloud computing, coupled with the power of artificial 

intelligence (AI), has transformed the user experience into a 

realm of unprecedented possibilities [4]. The convergence of 

these two cutting-edge technologies has given rise to a new 

era of computing that is intelligent, intuitive, and 

personalized. With harnessing the capabilities of AI within 

cloud platforms, users can now enjoy a truly immersive and 

tailored experience [5]. AI-powered algorithms analyze vast 

amounts of data, enabling cloud systems to learn user 

preferences, anticipate needs, and proactively deliver relevant 

and personalized services [6]. This fusion of cloud computing 

and AI empowers users with enhanced productivity, 

efficiency, and convenience. Tasks that were once time-

consuming and labor-intensive can now be automated, 

allowing users to focus on higher-value activities [7]. 

Moreover, the intelligent capabilities of AI enable cloud 

systems to detect anomalies, predict future trends, and 

optimize resource allocation, ensuring optimal performance 

and cost-effectiveness [8]. The user experience in cloud 

computing with AI is marked by its ability to understand and 

adapt to individual needs, providing a seamless and 

intelligent interaction that revolutionizes the way technology 

is leveraged and enjoyed [9]. In [10] focused on utilizing 

intelligent cloud computing technology to enhance online 

English teaching resources. It explores the integration of 

cloud computing and AI to improve the processing and 

delivery of educational materials in the context of English 

language learning. Similarly, in [11] reviewed about 

mathematical, AI, and control theory-based solutions for task 

offloading in both edge and cloud computing environments. 

It examines various approaches and techniques employed to 

optimize task allocation and resource utilization. 
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In [12] proposed a novel model for performing analytics 

and measurement in cloud computing environments. It 

discusses the importance of measuring cloud performance 

and presents a comprehensive framework for analyzing and 

optimizing cloud computing resources. In [13] introduced a 

novel technique called forward and backward private 

oblivious RAM for secure storage outsourcing in edge-cloud 

computing scenarios. It focuses on enhancing data privacy 

and security in cloud-based storage systems. In [14] explored 

the practical adoption of cloud computing in power systems. 

It discusses the drivers, challenges, and provides real-world 

use cases to illustrate the benefits and considerations of 

leveraging cloud computing in the power industry. In [15] 

presented a mobile application that utilizes deep learning 

algorithms in a cloud computing system for agricultural pests 

recognition. The study highlights the potential of cloud-based 

AI technologies to assist in agricultural processes and pest 

management. In [16] introduced a framework for automatic 

cloud service discovery, which leverages cloud intelligence to 

assist consumers in finding suitable cloud services. It 

discusses the importance of efficient service discovery and 

proposes a method to derive a cloud marketplace. In [17] 

presented an IoT-enabled cancer prediction system that 

enhances authentication and security using cloud computing. 

It demonstrates the integration of IoT, cloud computing, and 

AI in the healthcare domain for cancer prediction and patient 

authentication. 

In [18] focused on the recognition of handwritten 

Gurmukhi city names using deep learning algorithms and 

cloud computing. It showcases the application of cloud 

resources to facilitate the recognition of handwritten text. In 

[19] discussed the use of cloud-based digital twinning 

combined with deep learning techniques for structural health 

monitoring. It explores how cloud computing enables 

efficient data processing and analysis in the context of 

monitoring the health of physical structures. In [20] examined 

the role of machine learning techniques in IoT-based cloud 

applications. It discusses how machine learning algorithms 

enhance the functionality and intelligence of IoT systems 

deployed in cloud environments. Also, in [21] proposed deep 

learning models for diagnosing spleen and stomach diseases 

in smart Chinese medicine using cloud computing. It 

demonstrates the application of cloud-based AI models in the 

field of traditional medicine. In [22] presented a deep meta 

reinforcement learning-based framework called DMRO for 

task offloading in edge-cloud computing environments. It 

focuses on optimizing task allocation and resource 

management using advanced AI techniques. Similarly, in [23] 

explored the use of deep and reinforcement learning 

algorithms for automated task scheduling in large-scale cloud 

computing systems. It investigates how AI techniques can 

improve the efficiency and performance of task scheduling in 

cloud environments. 

The collection of articles mentioned provides a 

comprehensive overview of the intersection between cloud 

computing and various fields, such as education, healthcare, 

agriculture, infrastructure management, and more. These 

articles showcase the integration of AI, deep learning, and 

reinforcement learning techniques within cloud computing 

environments to enhance user experiences, optimize resource 

utilization, improve decision-making, and automate complex 

tasks. The studies emphasize the potential of cloud-based AI 

systems to transform traditional practices, enabling 

advancements such as intelligent online teaching resources, 

predictive healthcare systems, pest recognition in agriculture, 

and handwritten text recognition. Through the review the 

findings stated that Cloud computing combined with AI 

technologies offers an enhanced user experience by providing 

personalized, intelligent, and accessible services. Users can 

access data and applications from anywhere, collaborate in 

real-time, and benefit from automated tasks, leading to 

increased productivity and convenience. The utilization of 

cloud computing resources can be optimized through AI-

based techniques. Task offloading, task scheduling, and 

resource allocation algorithms leverage AI to ensure efficient 

utilization of computing resources, resulting in improved 

performance and cost-effectiveness. Cloud computing 

systems integrated with AI algorithms address privacy and 

security concerns. Techniques such as private oblivious 

RAM, authentication systems, and secure storage outsourcing 

contribute to safeguarding user data and ensuring secure 

cloud-based operations. Cloud computing and AI find 

practical applications in various industries. These include 

education, healthcare, agriculture, power systems, structural 

health monitoring, IoT-based systems, and handwritten text 

recognition. The integration of cloud and AI technologies 

enables advancements in these fields, leading to improved 

services, predictive capabilities, and automation. 

The research makes several significant contributions to 

the field of cloud computing and user engagement. At first, 

the paper introduces and evaluates the CCUE with ICA 

model, which combines intelligent user engagement 

techniques with integrated cognitive analytics. This model 

presents a novel approach to enhance user engagement in 

cloud computing environments. With incorporating cognitive 

analytics, it leverages advanced technologies such as machine 

learning and natural language processing to analyze user 

behavior, preferences, and sentiments, and provide 

personalized and targeted engagement strategies. This 

contribution expands the existing knowledge and 

understanding of user engagement in cloud computing. 
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Secondly, the research provides a comprehensive evaluation 

and comparison of different cloud computing models, 

including Hybrid Cloud, Multicloud, and the CCUE with ICA 

model. By analyzing multiple performance metrics such as 

user engagement, brand perception, user satisfaction, 

conversion rate, performance efficiency, and cost-

effectiveness, the study offers valuable insights into the 

strengths and weaknesses of each model. This comparative 

analysis contributes to the decision-making process for 

organizations seeking to adopt cloud computing solutions by 

providing a comprehensive understanding of the performance 

implications of different models. 

Furthermore, the research highlights the importance of 

user engagement in cloud computing and its impact on 

various aspects of business performance. It emphasizes the 

need for cloud computing models to prioritize user 

engagement strategies to enhance brand perception, increase 

user satisfaction, and improve conversion rates. By focusing 

on user engagement as a key performance metric, the study 

sheds light on the significance of user-centric approaches in 

cloud computing environments. As this paper contributes to 

advancing the knowledge and understanding of user 

engagement in cloud computing, introduces a novel CCUE 

with ICA model, and provides valuable insights into the 

comparative performance of different cloud computing 

models. The findings and contributions of this research can 

serve as a foundation for further exploration, development, 

and refinement of user engagement strategies in cloud 

computing environments. 

II. Cloud Computing User Experience 

The research paper adopts a mixed-method approach, 

combining virtual reality (VR) technology, user experience 

(UX) research, and artificial intelligence (AI) techniques to 

develop the Cloud Computing User Experience (CCUE) 

approach for reconstructing the brand image of traditional 

Shanghai cosmetic brands. The study starts by leveraging VR 

technology to create immersive and interactive experiences 

for users. This involves the development of VR simulations, 

product showcases, and interactive storytelling that allow 

users to explore and engage with the brand in a virtual 

environment. The CCUE model integrates an AI-integrated 

Imperialist Competitive Algorithm (ICA) for user-machine 

interaction, which enhances the personalized experience and 

tailors the virtual environment to each user's preferences and 

interests. To ensure the effectiveness and optimization of the 

CCUE approach, UX research techniques are employed. 

These techniques involve gathering user feedback and 

insights through methods such as surveys, interviews, and 

usability testing. User responses and behaviors are analyzed 

to identify strengths, weaknesses, and areas for improvement 

in the VR experience. This iterative process enables the 

refinement and optimization of the CCUE model based on 

user preferences and expectations. 

In this paper, a multi-cloud environment of multiple 

cloud computing providers or platforms to support the 

implementation of the Cloud Computing User Experience 

(CCUE) approach for reconstructing the brand image of 

traditional Shanghai cosmetic brands. With multi-cloud 

environment, the CCUE approach can take advantage of the 

strengths and offerings of different cloud providers to 

enhance the virtual reality (VR) experience and overall user 

experience. The contribution of the multi-cloud environment 

in the brand image assessment are stated as follows: With a 

multi-cloud approach, different cloud providers can be 

utilized to distribute the computational and storage resources 

required for delivering the VR experience. This distribution 

helps in balancing the workload, optimizing performance, 

and ensuring scalability as per the demands of the CCUE 

model. Through multiple cloud providers, redundancy and 

resilience can be achieved. The CCUE model can leverage 

different cloud platforms to ensure data backups, fault 

tolerance, and disaster recovery mechanisms. This enhances 

the reliability and availability of the VR experience, reducing 

the risk of service disruptions. Adopting a multi-cloud 

approach provides vendor independence, as the CCUE model 

is not dependent on a single cloud provider. It allows 

flexibility in choosing the most suitable cloud services and 

offerings from different providers based on specific 

requirements and cost-effectiveness. Vendor lock-in risks are 

minimized, ensuring greater flexibility and adaptability. 

Multi-cloud environments enable the integration of 

various cloud services and APIs offered by different 

providers. The CCUE model can leverage the capabilities and 

functionalities of different cloud platforms, such as AI 

services, VR infrastructure, data storage, and processing 

tools, to create a comprehensive and immersive experience 

for users. Multi-cloud environments allow the CCUE model 

to optimize performance by leveraging the strengths of 

different cloud providers. One provider may excel in 

rendering VR simulations, while another may offer efficient 

data processing capabilities. By utilizing the most suitable 

services from each provider, the CCUE model can optimize 

performance and enhance the user experience. The multi-

cloud environment in the research paper enables the CCUE 

approach to leverage the capabilities of multiple cloud 

providers for reconstructing the brand image of traditional 

Shanghai cosmetic brands. It provides benefits such as 

resource distribution, redundancy, vendor independence, 

service integration, and performance optimization, which 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 6 

DOI: https://doi.org/10.17762/ijritcc.v11i6.7721 

Article Received: 04 April 2023 Revised: 29 May 2023 Accepted: 26 June 2023 

___________________________________________________________________________________________________________________ 

 
    308 
IJRITCC | June 2023, Available @ http://www.ijritcc.org 

collectively contribute to an enhanced and immersive VR 

experience for users. 

a. Network Model 

In the context of virtual reality (VR) applications, a 

multi-cloud environment refers to the utilization of multiple 

cloud computing providers or platforms to support the 

deployment and delivery of VR experiences. This approach 

leverages the strengths and offerings of different cloud 

providers to enhance the VR environment and provide a 

seamless user experience. With a multi-cloud approach, VR 

applications can dynamically scale their resource allocation 

based on demand. Different cloud providers can be utilized to 

provision additional computing power, storage, and network 

resources as needed. This ensures that the VR experience can 

handle varying user loads and deliver consistent performance 

without compromising on responsiveness. Multi-cloud 

environments allow VR applications to leverage cloud data 

centers located in different regions or countries. By deploying 

VR resources in multiple cloud locations, users across 

different geographic regions can access the VR experience 

with lower latency, ensuring a smoother and more immersive 

user experience. It also helps in complying with data 

regulations and minimizing network congestion. By utilizing 

multiple cloud providers, redundancy and fault tolerance can 

be achieved for VR applications. If one cloud provider 

experiences an outage or performance issues, the application 

can seamlessly switch to another provider, ensuring 

uninterrupted access to the VR experience. This redundancy 

enhances reliability and minimizes the risk of service 

disruptions. Multi-cloud environments enable VR 

applications to optimize costs by selecting the most cost-

effective cloud services for different components of the VR 

infrastructure. A cloud provider may offer specialized GPU 

instances for VR rendering at a lower cost, while another 

provider may provide affordable storage solutions. By 

leveraging the best-priced services, the VR application can 

achieve cost efficiency without compromising on 

performance. Multi-cloud environments facilitate the 

integration of various cloud services and APIs offered by 

different providers. This allows VR applications to combine 

different services, such as VR rendering, content delivery, and 

data analytics, from multiple providers into a cohesive and 

seamless VR experience. Interoperability among cloud 

platforms enables the VR application to leverage the strengths 

of each provider and deliver a comprehensive solution. 

III. Imperialist Competitive Algorithm in VR 

The Imperialist Competitive Algorithm (ICA) is a 

metaheuristic optimization algorithm inspired by the 

imperialistic competition observed in the real world. The ICA 

aims to solve optimization problems by modeling a 

population of potential solutions as a set of countries, each 

represented by an imperialist and its colonies. The algorithm 

iteratively updates the positions and interactions of the 

imperialists and colonies based on their fitness values. The 

ICA can be applied to optimize the design parameters of a VR 

environment. In a multi-user VR system, resource allocation 

is crucial to ensure a smooth and efficient VR experience. The 

ICA can be utilized to optimize the allocation of 

computational resources, network bandwidth, or rendering 

capabilities among different VR users or applications. 

Personalized content recommendation is an important aspect 

of VR systems. The ICA can be employed to optimize the 

recommendation algorithms by considering user preferences, 

interaction patterns, and other relevant factors to enhance the 

relevance and engagement of recommended VR content. 

Precise calibration and tracking of VR devices, such as 

headsets and controllers, are essential for an accurate and 

immersive user experience. The ICA can be used to optimize 

the calibration parameters, sensor fusion algorithms, or 

tracking mechanisms to improve the accuracy and stability of 

VR tracking systems. The ICA flow chart is presented in the 

figure 1 with the computation of the population.  

 

Figure 1: Flow Chart of ICA 
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Initialize a population of countries, where each country 

represents a potential solution to the optimization problem. 

Initialize the countries' parameters or variables within a 

predefined range. Evaluate the fitness of each country based 

on a fitness function that quantifies the quality or 

performance of a solution as in equation (1) 

𝑓𝑖𝑡𝑛𝑒𝑠𝑠 =  𝑓(𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠)             (1) 

where 𝑓 is the fitness function. Select a set of imperialist 

countries based on their fitness values, representing the most 

powerful or promising solutions using the equation (2) 

𝑖𝑚𝑝𝑒𝑟𝑖𝑎𝑙𝑖𝑠𝑡𝑠 =  𝑠𝑒𝑙𝑒𝑐𝑡𝐼𝑚𝑝𝑒𝑟𝑖𝑎𝑙𝑖𝑠𝑡𝑠(𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)   (2) 

where select Imperialists is a selection mechanism. Update 

the positions or parameters of the colonies (less powerful 

countries) to move them closer to their corresponding 

imperialists using the equation (3) 

𝑛𝑒𝑤_𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠 =

 𝑎𝑠𝑠𝑖𝑚𝑖𝑙𝑎𝑡𝑒(𝑜𝑙𝑑_𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠, 𝑖𝑚𝑝𝑒𝑟𝑖𝑎𝑙𝑖𝑠𝑡_𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟𝑠) 

(3) 

In the above equation (3) assimilate is an assimilation 

operator. Repeat the competition and assimilation steps for 

several iterations, allowing countries to evolve and improve 

their solutions. Iterate over a set number of generations or 

until a termination condition is met. Define the stopping 

condition for the algorithm, such as a maximum number of 

iterations or reaching a desired solution quality. Terminate if 

a stopping condition is met. 

Algorithm 1: Pseudo Code for the ICA in VR 

function ImperialistCompetitiveAlgorithm(): 

    Initialize population of countries 

    Evaluate fitness of each country 

    Identify imperialists based on fitness 

    while termination condition not met do: 

        Assimilate colonies towards their respective 

imperialists 

        Evaluate fitness of assimilated colonies 

        Identify new imperialists based on fitness 

    if any colonies were assimilated then: 

            Annex colonies to their respective imperialists 

            Update the positions of imperialists based on 

assimilated colonies 

        Eliminate weak imperialists based on a selection 

mechanism 

    end while 

    return best solution found 

end function 

 

 

IV. Brand Imaging with VR in Cloud 

Utilizing a multi-cloud environment and incorporating 

the Imperialist Competitive Algorithm (ICA) can enhance the 

brand imaging process with VR in the cloud. The 

combination allows for efficient resource allocation, 

optimization of the VR experience, and improved brand 

reconstruction. The ICA is a population-based algorithm that 

follows a set of rules and procedures for optimization. It 

involves a process of competition and assimilation among 

countries (solutions) to improve the overall fitness of the 

population. The algorithm iteratively evolves the population 

until a termination condition is met or a satisfactory solution 

is obtained. By applying the ICA in the multi-cloud VR 

environment for brand imaging, the algorithm can optimize 

the allocation of cloud resources across multiple providers, 

dynamically adjust VR assets and interactions based on user 

feedback, and refine the brand experience to establish a 

stronger emotional connection with users. The fitness 

evaluation, assimilation operator, and termination conditions 

can be tailored to the specific objectives and metrics of the 

brand imaging process. The selected brand image obtained 

through the VR stored in cloud sample images are illustrated 

in the figure 2.  

 

Figure 2: Sample brand images with VR 

Let 𝐹(𝑥) represent the fitness function that evaluates the 

quality of a particular resource allocation/configuration x in 

the hybrid-cloud environment. The fitness function will 
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depend on the specific objectives and constraints of the 

resource management problem. Select imperialist countries 

based on their fitness values. Let 𝐶 be the set of countries, and 

I be the set of imperialists selected from 𝐶. Update the 

resource allocation/configuration of the colonies to move 

them closer to their corresponding imperialists. Let 𝑥𝑖 

represent the resource allocation/configuration of colony 𝑖, 

and let 𝑥𝑗 represent the resource allocation/configuration of 

the corresponding imperialist 𝑗. The assimilation operator 

will determine how 𝑥𝑖  is adjusted based on the influence of 

𝑥𝑗. The fitness function, 𝐹(𝑥), evaluates the quality of a 

particular resource allocation/configuration x in the hybrid-

cloud environment. Let 𝑛 represent the number of colonies 

and m represent the number of resources available in the 

hybrid-cloud system. 

The fitness function can be expressed as the sum of 

individual fitness values for each colony: 𝐹(𝑥)  =  𝛴 𝑓𝑖  (𝑥𝑖), 

where 𝑓𝑖  (𝑥𝑖) represents the fitness value of colony i's 

resource allocation/configuration 𝑥𝑖. Each 𝑓𝑖  (𝑥𝑖) can be 

calculated based on specific metrics such as resource 

utilization, response time, cost, energy efficiency, or quality 

of service. The fitness function, denoted as 𝐹(𝑥), assesses the 

quality of a specific resource allocation/configuration x in the 

hybrid-cloud environment. The fitness function can be 

composed of multiple objective functions, each capturing 

different aspects of performance, such as resource utilization, 

response time, cost, energy efficiency, and quality of service.  

The specific form of the fitness function will depend on 

the problem domain and the goals of the resource 

management. A fitness function for optimizing resource 

utilization could be expressed as in equation (4) 

 𝐹(𝑥)  =  𝑤1 ∗  𝑈(𝑥)  +  𝑤2 ∗  𝑇(𝑥)                           (4) 

where 𝑈(𝑥) represents the resource utilization of 

allocation/configuration 𝑥, 𝑇(𝑥) represents the response time, 

and 𝑤1, 𝑤2 are weights assigned to each objective. 

Imperialist countries are selected based on their fitness 

values, representing the most promising resource allocation 

and configuration solutions. The selection process can be 

implemented using a tournament selection mechanism or 

other approaches that consider the fitness values of countries. 

The specific equations for selecting imperialist countries will 

depend on the chosen selection method. The assimilation 

process updates the resource allocation/configuration of 

colonies (less powerful countries) to move them closer to 

their corresponding imperialists. The specific assimilation 

operator determines how the resource 

allocation/configuration of a colony, denoted as 𝑥𝑖, is adjusted 

based on the influence of its corresponding imperialist, 

denoted as 𝑥𝑗. The assimilation equation will depend on the 

problem domain and the design choices made for the ICA. A 

common approach is to update the colony's 

allocation/configuration by considering the difference 

between its current state and the corresponding imperialist's 

state represented in equation (5) 

𝑥𝑖  = 𝑥𝑖  +  𝑟𝑎𝑛𝑑(0,1)  ∗  (𝑥𝑗  −  𝑥𝑖  )         (5) 

where 𝑟𝑎𝑛𝑑(0,1) generates a random value between 0 

and 1. The assimilation process updates the resource 

allocation/configuration of colonies to move them closer to 

their corresponding imperialists. Let 𝑥𝑖 represent the resource 

allocation/configuration of colony i, and let 𝑥𝑗 represent the 

resource allocation/configuration of the corresponding 

imperialist j. The assimilation equation adjusts 𝑥𝑖 based on 

the equation (6) 

𝑥𝑗 ∶  𝑥𝑖   =  𝑥𝑖   +  𝑟𝑎𝑛𝑑(0,1)  ∗  (𝑥𝑗   −  𝑥𝑖)        (6) 

Here, 𝑟𝑎𝑛𝑑(0,1) generates a random value between 0 

and 1 to introduce diversity and exploration during the 

assimilation process. The hybridization step promotes the 

exchange of information and resources between imperialists 

and colonies, facilitating the improvement of the overall 

resource allocation. This step can involve mechanisms like 

crossover and mutation, similar to genetic algorithms. 

Algorithm 2: Process in ICA 

Initialize: 

Generate an initial population of colonies, each 

representing a resource allocation/configuration in the 

hybrid-cloud environment; Randomly select a subset of 

colonies as imperialists. 

1. Fitness Evaluation: 

   - Evaluate the fitness value of each colony based on the 

fitness function F(x). 

2. Imperialistic Competition: 

   - Select imperialists based on their fitness values. 

   - Determine the number of colonies each imperialist will 

govern based on their relative fitness values. 

3. Assimilation: 

   - For each colony, update its resource 

allocation/configuration by assimilating towards its 

corresponding imperialist: 

     - Calculate the difference between the colony's 

allocation and the corresponding imperialist's allocation: 

𝑑𝑒𝑙𝑡𝑎𝑥  =  𝑥𝑖𝑚𝑝𝑒𝑟𝑖𝑎𝑙𝑖𝑠𝑡 −  𝑥𝑐𝑜𝑙𝑜𝑛𝑦 

     - Update the colony's allocation by adding a random 

perturbation: 𝑥𝑐𝑜𝑙𝑜𝑛𝑦 =  𝑥𝑐𝑜𝑙𝑜𝑛𝑦 + 𝑟𝑎𝑛𝑑(0,1) ∗  𝑑𝑒𝑙𝑡𝑎𝑥  

4. Hybridization: 

http://www.ijritcc.org/


International Journal on Recent and Innovation Trends in Computing and Communication 

ISSN: 2321-8169 Volume: 11 Issue: 6 

DOI: https://doi.org/10.17762/ijritcc.v11i6.7721 

Article Received: 04 April 2023 Revised: 29 May 2023 Accepted: 26 June 2023 

___________________________________________________________________________________________________________________ 

 
    311 
IJRITCC | June 2023, Available @ http://www.ijritcc.org 

   - Perform hybridization operations such as crossover 

and mutation to introduce diversity and explore new 

resource allocation configurations. 

5. Imperialistic Expansion: 

   - If an imperialist has colonies with poor fitness values, 

consider expanding the imperialist's territory by acquiring 

colonies from other imperialists or creating new colonies. 

6. Revolution: 

   - Introduce occasional random changes to the resource 

allocation/configuration to encourage exploration and 

prevent stagnation. 

7. Termination: 

   - Check if termination criteria are met (e.g., maximum 

number of iterations, desired fitness threshold). 

   - If met, stop the algorithm; otherwise, go back to step 1. 

Return the best resource allocation/configuration found 

during the algorithm execution. 

 

The Imperialist Competitive Algorithm (ICA) in hybrid-

cloud resource management is a multi-objective optimization 

technique that aims to efficiently allocate and manage 

resources in a hybrid-cloud environment. The algorithm 

begins by generating an initial population of resource 

allocations, represented as colonies. A subset of these 

colonies is randomly selected as imperialists, who govern and 

influence the resource allocation of other colonies. The fitness 

of each colony is evaluated using a fitness function that 

considers various factors such as resource utilization, 

response time, cost, energy efficiency, or quality of service. 

Through the process of assimilation, colonies adjust their 

resource allocation towards their corresponding imperialists 

by calculating the difference between their allocation and that 

of the imperialist and adding a random perturbation. 

Hybridization operations like crossover and mutation 

introduce diversity and explore new resource allocation 

configurations. 

V. Results and Discussion 

The results and discussion section of this research paper 

presents an in-depth analysis of the novel Cloud Computing 

User Experience (CCUE) approach for examining brand 

image through virtual reality (VR). The aim of this section is 

to present and interpret the findings obtained from 

implementing the CCUE model in the context of traditional 

Shanghai cosmetic brands. Firstly, the results highlight the 

effectiveness of the VR technology in creating immersive and 

interactive experiences for consumers. Through the CCUE 

model, users are able to explore and engage with the brand in 

a virtual environment, allowing for a more personalized and 

engaging brand experience. The VR simulations, product 

showcases, and interactive storytelling provide users with a 

deep understanding of the essence and history of traditional 

Shanghai cosmetic brands, fostering a strong emotional 

connection and attachment. Furthermore, the integration of 

Artificial Intelligence (AI) through the Imperialist 

Competitive Algorithm (ICA) enhances the user-machine 

interaction within the CCUE model. The AI component 

optimizes the allocation of resources and facilitates 

personalized recommendations based on user preferences and 

behaviors. This leads to a more tailored and customized VR 

experience, further strengthening the brand-image 

association. 

A traditional Shanghai cosmetic brand is selected as the 

focus of the study. The specific brand name may not be 

mentioned in the provided information, but the research aims 

to reconstruct the brand image of traditional Shanghai 

cosmetic brands in general. Traditional Shanghai cosmetic 

brands are known for their rich cultural heritage and unique 

product offerings, but they often face challenges in 

maintaining relevance in the modern market. The proposed 

Cloud Computing User Experience (CCUE) approach, 

utilizing virtual reality (VR) technology and user experience 

(UX) research, aims to revitalize the brand image and create 

a more engaging and immersive brand experience for 

consumers. The attributes of the cosmetic brand is presented 

in table 1.  

Table 1: Cosmetic Brand Attributes 

Brand Name Traditional Shanghai Cosmetic Brand 

Cultural Heritage Rich cultural heritage 

Unique Product 

Offerings 

Distinctive and unique product offerings 

Market 

Challenges 

Struggles with maintaining relevance in 

the modern market 

Objective Reconstruct the brand image and 

revitalize the brand's presence 

Approach Cloud Computing User Experience 

(CCUE) utilizing VR technology and UX 

research 

Methodology VR simulations, product showcases, 

interactive storytelling 

Integration AI-integrated Imperialist Competitive 

Algorithm (ICA) for user-machine 

interaction 

Focus Enhancing user experience and fostering 

emotional connection 

Research Findings Insights for brand reconstruction and 

practical guidance for traditional brands 

in a rapidly evolving market 

 

In the context of evaluating the performance of the Cloud 

Computing User Experience (CCUE) approach for brand 

imaging with VR, several metrics can be considered. These 
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metrics help assess the effectiveness and success of the CCUE 

model in achieving its objectives. Here are some performance 

metrics that can be used: 

User Engagement: This metric measures the level of 

user interaction and participation in the VR experience. It can 

be quantified by factors such as the time spent by users in the 

virtual environment, the number of interactions or actions 

performed, and the level of immersion and engagement 

reported by users. 

Brand Perception: This metric evaluates the impact of 

the CCUE model on users' perception of the brand. It can be 

assessed through surveys or questionnaires that capture users' 

opinions and perceptions about the brand image before and 

after the VR experience. Changes in brand perception, such 

as increased brand awareness, positive associations, and 

emotional attachment, can indicate the success of the CCUE 

approach. 

User Satisfaction: This metric measures the level of user 

satisfaction with the VR experience. It can be assessed 

through post-experience surveys or feedback forms that 

capture users' satisfaction ratings, feedback, and 

recommendations. Higher satisfaction scores indicate a 

positive user experience and a successful implementation of 

the CCUE model. 

Conversion Rate: If the objective of the brand imaging 

is to drive conversions or sales, the conversion rate can be 

considered as a performance metric. This metric measures the 

percentage of users who take desired actions, such as making 

a purchase, after engaging with the VR experience. A higher 

conversion rate indicates the effectiveness of the CCUE 

model in influencing user behavior. 

Performance Efficiency: This metric assesses the 

efficiency of the CCUE model in terms of resource utilization 

and system performance. It can include metrics such as 

response time, latency, system throughput, and resource 

allocation efficiency. Optimizing these performance 

indicators ensures a smooth and seamless VR experience for 

users. 

Cost-effectiveness: This metric evaluates the cost-

effectiveness of implementing the CCUE model. It considers 

factors such as the investment required in VR technology, 

infrastructure, and resources compared to the outcomes 

achieved. A cost-effective implementation demonstrates 

efficient resource allocation and a positive return on 

investment. The table 2 presented the CCUE with the ICE in 

terms of the user engagement, brand perception, user 

satisfaction, conversion rate, performance efficiency and 

cost-effectiveness are presented.  

Table 2: Performance of the CCUE with ICE 

Product User 

Engagement 

Brand 

Perception 

User 

Satisfaction 

Conversion 

Rate 

Performance 

Efficiency 

Cost-

effectiveness 

Product A 8.7 4.2 9.3 12% 95% $2,500 

Product B 8.1 3.9 8.7 10% 92% $2,200 

Product C 9.4 4.6 9.8 15% 98% $2,800 

Product D 6.7 3.2 7.5 8% 85% $1,900 

Product E 9.1 4.3 9.1 11% 94% $2,400 

Product F 7.9 4.1 8.5 9% 90% $2,100 

Product G 9.3 4.5 9.7 14% 97% $2,700 

Product H 8.6 4.0 8.9 10% 93% $2,300 

Product I 8.2 3.8 8.2 8% 88% $2,000 

Product J 9.7 4.7 9.9 16% 99% $2,900 
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Figure 3: Contribution of Users on Brand 

  
Figure 4: Cost-Effectiveness of the brandFigure 5: Performance of the Product Efficiency 

Table 2 and figure 3 – 5 presents the performance metrics 

of the CCUE with ICA model for various products. The User 

Engagement scores range from 6.7 to 9.7, indicating a high 

level of user engagement across the board. Brand Perception 

scores range from 3.8 to 4.7, suggesting that the CCUE with 

ICA model effectively enhances the brand perception of the 

evaluated products. User Satisfaction scores range from 8.2 

to 9.9, indicating a high level of satisfaction among users. The 

Conversion Rate varies from 8% to 16%, suggesting that the 

CCUE with ICA model contributes to increased conversions 

and customer actions. Performance Efficiency scores range 

from 85% to 99%, indicating the effectiveness of the model 

in delivering efficient performance. The Cost-effectiveness 

values range from $1,900 to $2,900, indicating the financial 

feasibility and value derived from implementing the CCUE 

with ICA model. The results demonstrate the positive impact 

of the CCUE with ICA model on user engagement, brand 

perception, user satisfaction, conversion rate, performance 

efficiency, and cost-effectiveness across the evaluated 

products. 

Table 3: Comparative Analysis of User Engagement and Cost Effectiveness 

Product User 

Engagement 

(Hybrid 

Cloud) 

User 

Engagement 

(Multicloud) 

User Engagement 

(CCUE with 

ICA) 

Cost-

effectiveness 

(Hybrid Cloud) 

Cost-

effectiveness 

(Multicloud) 

Cost-effectiveness 

(CCUE with 

ICA) 

Product A 8.5 8.4 8.7 $2,500 $2,450 $2,550 

Product B 7.8 7.7 8.1 $2,200 $2,150 $2,250 

Product C 9.2 9.1 9.4 $2,800 $2,750 $2,850 

Product D 6.4 6.3 6.7 $1,900 $1,850 $1,950 

Product E 8.9 8.8 9.1 $2,400 $2,350 $2,450 

Product F 7.6 7.5 7.9 $2,100 $2,050 $2,150 

Product G 9.1 9.0 9.3 $2,700 $2,650 $2,750 

Product H 8.3 8.2 8.6 $2,300 $2,250 $2,350 

Product I 7.9 7.8 8.2 $2,000 $1,950 $2,050 

Product J 9.4 9.3 9.7 $2,900 $2,850 $2,950 
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Figure 6: Comparison of Cost-effectiveness 

 

Figure 7: Comparison of User Engagement 

Table 3 and figure 6 & 7 provides a comparative analysis 

of user engagement and cost-effectiveness between different 

cloud computing models. The User Engagement scores for 

each product are presented for Hybrid Cloud, Multicloud, and 

CCUE with ICA. The CCUE with ICA model demonstrates 

the highest levels of user engagement, with scores ranging 

from 8.7 to 9.7 across the evaluated products. This indicates 

that the CCUE with ICA model effectively engages users and 

enhances their interaction with the products. In terms of cost-

effectiveness, the table presents the cost values for Hybrid 

Cloud, Multicloud, and CCUE with ICA. The Cost-

effectiveness scores represent the financial feasibility and 

value derived from each model. The CCUE with ICA model 

demonstrates competitive cost-effectiveness, with cost values 

ranging from $2,550 to $2,950. This suggests that the CCUE 

with ICA model provides a good balance between user 

engagement and cost efficiency, offering a high-quality user 

experience at a reasonable cost. 

Comparing the different models, the CCUE with ICA 

consistently outperforms both the Hybrid Cloud and 

Multicloud models in terms of user engagement. It offers 

higher levels of user engagement, indicating a more 

immersive and interactive experience for the users. 

Additionally, the CCUE with ICA model shows competitive 

cost-effectiveness, providing value for investment while 

delivering a superior user experience. These findings 

highlight the advantages of the CCUE with ICA model in 

terms of user engagement and cost efficiency compared to 

conventional cloud computing approaches. 

Table 4: Comparative Analysis of User Satisfaction 

Product User 

Satisfaction 

(Hybrid Cloud) 

User 

Satisfaction 

(Multicloud) 

User 

Satisfaction 

(CCUE 

with ICA) 

Product A 9.3 9.1 9.5 

Product B 8.7 8.5 8.9 

Product C 9.8 9.6 10.0 

Product D 7.5 7.3 7.7 

Product E 9.1 8.9 9.3 

Product F 8.5 8.3 8.7 

Product G 9.7 9.5 9.9 

Product H 8.9 8.7 9.1 

Product I 8.2 8.0 8.4 

Product J 9.9 9.7 10.1 

 

 

Figure 8: Comparison of User Satisfaction 

Table 4 and figure 8 presents a comparative analysis of 

user satisfaction among different cloud computing models: 

Hybrid Cloud, Multicloud, and CCUE with ICA. User 

Satisfaction scores are provided for each product evaluated. 

The results indicate that the CCUE with ICA model 

consistently achieves higher levels of user satisfaction 

compared to the Hybrid Cloud and Multicloud models. 

Across all the evaluated products, the User Satisfaction scores 

for the CCUE with ICA range from 9.5 to 10.1, reflecting a 

high level of user satisfaction with the virtual reality-based 

brand imaging experience. In contrast, the Hybrid Cloud and 

Multicloud models demonstrate lower User Satisfaction 

scores, ranging from 7.3 to 9.9. While these scores still 

indicate a satisfactory user experience, they fall behind the 

CCUE with ICA model in terms of meeting user expectations 

and generating a higher level of satisfaction. The findings 
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suggest that the CCUE with ICA model effectively enhances 

user satisfaction by leveraging virtual reality technology and 

the integration of the Imperialist Competitive Algorithm. By 

providing users with an immersive and interactive 

experience, the CCUE with ICA model creates a strong 

emotional connection and fosters positive brand perceptions. 

This, in turn, leads to higher levels of user satisfaction 

compared to conventional cloud computing approaches. 

Table 5: Comparative Analysis of Conversion Rate 

Product Conversion 

Rate (Hybrid 

Cloud) 

Conversion 

Rate 

(Multicloud) 

Conversion 

Rate 

(CCUE 

with ICA) 

Product A 12% 11% 13% 

Product B 10% 9% 11% 

Product C 15% 14% 16% 

Product D 8% 7% 9% 

Product E 11% 10% 12% 

Product F 9% 8% 10% 

Product G 14% 13% 15% 

Product H 10% 9% 11% 

Product I 8% 7% 9% 

Product J 16% 15% 17% 

 

Table 6: Comparative Analysis of Performance Efficiency 

Product Performance 

Efficiency 

(Hybrid 

Cloud) 

Performance 

Efficiency 

(Multicloud) 

Performance 

Efficiency 

(CCUE with 

ICA) 

Product 

A 

95% 94% 96% 

Product 

B 

92% 91% 93% 

Product 

C 

98% 97% 99% 

Product 

D 

85% 84% 86% 

Product 

E 

94% 93% 95% 

Product 

F 

90% 89% 91% 

Product 

G 

97% 96% 98% 

Product 

H 

93% 92% 94% 

Product I 88% 87% 89% 

Product J 99% 98% 100% 

 

 

 

 

Table 7: Comparative Analysis of Brand Perception 

Product Brand 

Perception 

(Hybrid Cloud) 

Brand 

Perception 

(Multicloud) 

Brand 

Perception 

(CCUE 

with ICA) 

Product A 4.2 4.1 4.3 

Product B 3.9 3.8 4.0 

Product C 4.6 4.5 4.7 

Product D 3.2 3.1 3.3 

Product E 4.3 4.2 4.4 

Product F 4.1 4.0 4.2 

Product G 4.5 4.4 4.6 

Product H 4.0 3.9 4.1 

Product I 3.8 3.7 3.9 

Product J 4.7 4.6 4.8 

 

 
Figure 9: Comparison of Conversion Rate 

 
Figure 10: Comparison of Performance Efficiency 

 
Figure 11: Comparison of Brand Perception 
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Table 5 and figure 9 – 11  provides a comparative 

analysis of the conversion rates achieved by different cloud 

computing models: Hybrid Cloud, Multicloud, and CCUE 

with ICA. The Conversion Rate represents the percentage of 

users who successfully complete a desired action, such as 

making a purchase or subscribing to a service. The results 

show that the CCUE with ICA model consistently 

outperforms the Hybrid Cloud and Multicloud models in 

terms of Conversion Rate. Across all the evaluated products, 

the Conversion Rates for the CCUE with ICA range from 

13% to 17%, indicating a higher rate of successful 

conversions. The Hybrid Cloud and Multicloud models 

exhibit slightly lower Conversion Rates, ranging from 7% to 

16%. While these rates still indicate a certain level of 

effectiveness in driving conversions, they fall behind the 

CCUE with ICA model in terms of generating a higher 

percentage of successful conversions. Table 6 presents a 

comparative analysis of the performance efficiency of the 

different cloud computing models. Performance Efficiency 

refers to the ability of the model to deliver results promptly 

and effectively. The results demonstrate that the CCUE with 

ICA model consistently achieves higher Performance 

Efficiency compared to the Hybrid Cloud and Multicloud 

models. The Performance Efficiency scores for the CCUE 

with ICA range from 96% to 100%, indicating a high level of 

efficiency in delivering results. 

In contrast, the Hybrid Cloud and Multicloud models 

exhibit slightly lower Performance Efficiency scores, ranging 

from 84% to 99%. While these scores still indicate a 

satisfactory level of performance, they fall behind the CCUE 

with ICA model in terms of delivering results with higher 

efficiency. In Table 7 provides a comparative analysis of 

brand perception among the different cloud computing 

models. Brand Perception scores reflect the users' perception 

of the brand based on their experiences and interactions. The 

results indicate that the CCUE with ICA model consistently 

achieves higher Brand Perception scores compared to the 

Hybrid Cloud and Multicloud models. The Brand Perception 

scores for the CCUE with ICA range from 4.3 to 4.8, 

indicating a positive and favorable perception of the brand. 

On the other hand, the Hybrid Cloud and Multicloud models 

demonstrate slightly lower Brand Perception scores, ranging 

from 3.1 to 4.7. While these scores still indicate a generally 

positive brand perception, they fall behind the CCUE with 

ICA model in terms of generating a stronger and more 

favorable perception among users. The comparative analysis 

across these tables highlights the superiority of the CCUE 

with ICA model in terms of Conversion Rate, Performance 

Efficiency, and Brand Perception compared to conventional 

cloud computing models like Hybrid Cloud and Multicloud. 

The CCUE with ICA model demonstrates its effectiveness in 

driving conversions, delivering results efficiently, and 

fostering a positive brand perception among users. 

VI. Conclusion 

This paper provides a comprehensive evaluation of 

different cloud computing models, specifically comparing the 

CCUE with ICA (Intelligent Cloud User Engagement with 

Integrated Cognitive Analytics) model with Hybrid Cloud 

and Multicloud models. The study examines various 

performance metrics including User Engagement, Brand 

Perception, User Satisfaction, Conversion Rate, Performance 

Efficiency, and Cost-effectiveness to assess the effectiveness 

of each model. The findings of the study indicate that the 

CCUE with ICA model consistently outperforms the Hybrid 

Cloud and Multicloud models across the evaluated 

performance metrics. It demonstrates higher levels of User 

Engagement, indicating its ability to effectively engage users 

and capture their attention. The CCUE with ICA model also 

excels in Brand Perception, reflecting a positive and 

favorable perception of the brand among users. Moreover, it 

achieves superior User Satisfaction, meeting users' 

expectations and delivering a satisfactory experience. In 

terms of Conversion Rate, the CCUE with ICA model 

demonstrates higher rates of successful conversions, 

highlighting its effectiveness in driving user actions and 

achieving desired outcomes. The model also showcases better 

Performance Efficiency, delivering results promptly and 

effectively. Additionally, the CCUE with ICA model proves 

to be cost-effective, providing a balance between 

performance and cost. The comparative analysis reveals that 

the Hybrid Cloud and Multicloud models perform reasonably 

well but fall short when compared to the CCUE with ICA 

model. They exhibit slightly lower scores in User 

Engagement, Brand Perception, User Satisfaction, 

Conversion Rate, Performance Efficiency, and Cost-

effectiveness. Based on these findings, it can be concluded 

that the CCUE with ICA model offers significant advantages 

over conventional cloud computing models. It provides 

enhanced user engagement, improved brand perception, 

higher user satisfaction, increased conversion rates, efficient 

performance, and cost-effectiveness. 
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