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[bookmark: _Toc230915651]Figure 1 AI applications in real estate

Artificial intelligence (AI), digital platforms and smart property technologies are increasingly changing how organisations communicate with customers, manage enquiries, organise data and make operational decisions. In real estate and property services, research shows that AI, augmented reality (AR) and virtual reality (VR) can improve property marketing, customer engagement, decision-making, transparency and operational efficiency [1]. AI is also being used in real estate for property valuation, customer service, market analysis, smart building management and predictive maintenance, while researchers highlight barriers such as data quality, explainability, regulatory compliance and integration with existing systems [3].
Building maintenance research also supports the direction of this project. Zheng et al. [2] explain that traditional building maintenance often relies on manual inspections and reactive repairs, which can be time-consuming, labour-intensive and dependent on subjective judgement. Their review shows that AI can support predictive maintenance, automated defect recognition, digital twin integration, IoT-based monitoring, energy efficiency and intelligent decision-making [2]. This is important because the proposed platform is designed to begin with customer enquiry and service workflow management, while creating a foundation for future property maintenance and smart safety features.
Oroshimaru Dembele Top Services Ltd is a developing multi-service business. The wider business direction includes AI automation, IT support, phone and device support, repair and reselling, property maintenance, digital business support and future smart safety workflows. These areas may look different, but they share one central operational need: customer enquiries and service requests must be captured, classified, responded to and followed up in a structured way. Without a digital platform, enquiries can become scattered across WhatsApp, social media, email, websites and phone calls. This can lead to missed opportunities, slow replies, repeated manual administration and weaker professional presentation.
Existing research supports the need for a structured platform approach. Smart real estate literature explains that digital transformation connects cyber-physical assets, data connectivity, platform systems, customer service feedback and operational outcomes [4]. The smart real estate framework reviewed for this project includes a cyber-physical asset layer, smart building technologies, data and connectivity, asset performance, a market/platform layer, PropTech systems, transaction logic and customer/service feedback [4]. This links directly to the proposed platform because the project brings customer enquiries, service categories, follow-up records and future property or safety workflows into one organised digital foundation.
Recent Emerald research also strengthens the property management side of the proposal. Oyetunji, Alohan and Edionwe [16] studied the integration of AI in Nigerian real estate practice and found that AI is perceived as useful for improving operational efficiency, property valuation accuracy, fraud reduction and customer service. A further systematic review by Adediran, Aini and Ajibade [17] explains that AI adoption in property management transactions is linked to automation, predictive analytics, intelligent property management and enhanced decision-making, while also raising implementation barriers. These sources are useful because they connect the proposal to current Google Scholar and journal literature, not only older books or general AI theory.
The project is suitable for Applied Computing because it combines requirements analysis, digital platform design, prototype development, AI-assisted workflow, data collection, usability evaluation and ethical reflection. It is not intended to build every long-term business idea at once. Instead, it will design and evaluate a focused prototype that demonstrates how a small multi-service business can manage enquiries, classify service needs, support first-line responses and prepare for future service expansion.
[bookmark: _Toc230915619]1.2 Problem statement
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[bookmark: _Toc230915652]Figure 2 Real estate digital transformation framework

Small multi-service businesses often receive enquiries through several disconnected channels, including WhatsApp, social media, email, websites and direct calls. When information is spread across these channels, it becomes difficult to organise customer details, classify service requests, respond quickly, track follow-up tasks and analyse what services are most in demand. This problem is more serious for a business with several service areas, such as AI automation, IT support, device services, reselling, property maintenance and future smart safety workflows.
Research on AR, VR and AI adoption in real estate shows that digital tools can improve customer engagement, transparency, property visualisation, marketing and operational efficiency, but adoption barriers include cost, infrastructure, training, affordability, safety, data privacy, trust and digital skills [1]. Building maintenance research also identifies the importance of data governance, interoperability, interpretability, risk control and transparent implementation when AI is used in property or facility-related workflows [2]. Furthermore, AI property management research highlights that adoption may improve efficiency and decision-making, but needs responsible governance, data protection and realistic implementation planning [16], [17].
Therefore, the problem investigated in this project is how an AI-powered digital service platform can help a small multi-service business organise enquiries, classify customer needs, support first-line responses and prepare for future service expansion while remaining practical, ethical and suitable for small-business use.
[bookmark: _Toc230915620]1.3 Aim
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The aim of this project is to design, develop and evaluate a prototype AI-powered digital service platform for Oroshimaru Dembele Top Services Ltd that supports customer enquiry management, service classification, AI-assisted communication, property/service workflow organisation and future smart safety expansion.
[bookmark: _Toc230915621]1.4 Objectives

[image: ]
[bookmark: _Toc230915654]Figure 4 Building maintenance process

Objective 1: To analyse literature on AI adoption, digital service platforms, smart real estate, building maintenance, workflow automation and responsible AI governance.
Objective 2: To identify the functional, technical, ethical and business requirements for a multi-service digital platform supporting AI automation, IT support, device services, property maintenance and future smart safety workflows.
Objective 3: To design and develop a prototype platform that captures customer enquiries, classifies service requests, supports AI-assisted first responses and organises follow-up workflows.
Objective 4: To evaluate the prototype through usability feedback, workflow testing, ethical risk analysis and recommendations for future development.
[bookmark: _Toc230915622]1.5 Research questions


The project will be guided by the following research questions:
What customer enquiry and workflow problems are most relevant to a small multi-service business?
How can AI-assisted classification and response support improve enquiry handling and follow-up?
What functional, ethical and technical requirements are needed for a practical small-business digital service platform?
How usable, useful and trustworthy is the proposed prototype when evaluated by potential users or reviewers?
[bookmark: _Toc230915623]1.6 Expected outcomes and deliverables
A focused literature review covering AI adoption, smart real estate, building maintenance, digital service platforms and responsible AI.
A requirements specification for an AI-powered digital service platform.
A prototype or demonstrator showing enquiry capture, service classification, AI-assisted response support and follow-up workflow.
A workflow diagram showing how enquiries move through the system.
A basic evaluation report based on usability, usefulness, clarity, privacy, trust and practicality.
A risk and ethics analysis covering data protection, AI error, user trust, bias, privacy and human review.
A final project report and viva presentation.
[bookmark: _Toc230915624]1.7 Methodology summary
The project will use an applied design-and-evaluation methodology. This is appropriate because the project is not only theoretical; it will produce a prototype and evaluate whether it is useful. The first stage will involve secondary research using academic and professional literature. The second stage will involve requirements analysis based on business needs, typical enquiry scenarios and small-scale feedback. The third stage will involve designing and developing a prototype using accessible tools such as a website or landing page, forms, a spreadsheet or CRM workflow, AI-assisted response templates and service classification logic. The final stage will evaluate the prototype using user feedback, workflow testing and ethical risk analysis.
The methodology is supported by existing software project examples. Inam [6] developed a real-time real estate management system using web technology and AI, including web access, database design, UML diagrams, user dashboards, notifications, AI inference and system evaluation. This supports the decision to use a practical prototype approach rather than a purely theoretical study.
Data analysis will use simple descriptive statistics for questionnaire ratings and thematic analysis for written feedback. Thematic analysis is suitable because it allows qualitative comments to be grouped into patterns such as usability, trust, usefulness, privacy concerns and suggested improvements [13].
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[bookmark: _Toc230915655]Figure 5 AI building maintenance research workflow

[bookmark: _Toc230915626]2.1 Project approach
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[bookmark: _Toc230915656]Figure 6 Real-time real estate system architecture

The project will follow a prototype development approach. The prototype will be a digital service platform foundation for a small multi-service business. It will not attempt to build every long-term business idea at once. Instead, it will focus on a realistic system that captures customer enquiries, classifies requests and supports professional first responses.
The proposed workflow is:
A customer submits an enquiry through a form, website, QR code or digital contact point.
The system captures basic information such as name, contact method, service type, location, urgency and issue description.
The enquiry is classified into a service category.
The system provides an AI-assisted draft response or response template.
The enquiry is recorded in a tracker for follow-up.
The business owner reviews the response and decides the next action.
This design reflects research showing that AI can support customer service, lead handling, recommendations, operational decision-making, smart buildings, property management and predictive maintenance when it is connected to clear workflows and human oversight [1], [2], [3], [16].
[bookmark: _Toc230915627]2.2 Platform scope
The core service categories for the prototype will be:
AI automation and business support
IT support and troubleshooting
Phone or device repair/support
Device reselling or refurbishing enquiry
Property maintenance or decorating enquiry
Smart safety or security enquiry
General business enquiry
The future expansion areas, such as smart safety, IoT monitoring, cybersecurity awareness and advanced property maintenance, will be included in the design rationale and future development section. They will not all be fully built in the prototype. This keeps the project focused and achievable.
[bookmark: _Toc230915628]2.3 Data collection methods
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The project will use both secondary and primary data. Secondary data will come from academic papers, dissertations, journal articles, books, professional guidance and official AI/data protection sources. Primary data will be small-scale and low risk. It may include a short questionnaire or feedback form from classmates, potential users, small-business contacts or stakeholders. The feedback will focus on whether the prototype is easy to understand, whether the service categories are clear, whether AI-assisted responses are useful and whether users have concerns about privacy or trust.
Table 1: Data collection linked to objectives
	Objective
	Data required
	Method
	Reason

	Objective 1
	Literature on AI, smart real estate, building maintenance, property management and responsible AI
	Literature review
	To justify the project and identify research themes

	Objective 2
	User and business requirements
	Scenario analysis and feedback form
	To define what the prototype needs to do

	Objective 3
	Design/development evidence
	Workflow diagram, prototype screenshots and design notes
	To show how the platform was built

	Objective 4
	Usability and risk feedback
	Questionnaire, observation and reflection
	To evaluate usefulness, limitations and improvements


[bookmark: _Toc230915629]2.4 Tools and techniques
The final tools may be adjusted after supervisor feedback, but the prototype is expected to use simple and accessible tools. Possible tools include:
Carrd, Google Sites or another simple website builder for the landing page.
Google Forms or Microsoft Forms for enquiry capture.
Zoho CRM, Airtable, Notion or Microsoft Excel for customer/enquiry tracking.
AI assistant tools for draft response support and service classification logic.
Canva or Draw.io for diagrams and workflow mapping.
Microsoft Word and PowerPoint for the report and viva preparation.
The techniques used will include requirements analysis, user journey mapping, workflow modelling, service classification, prompt design, prototype testing and ethical risk review. AI will be used as a support tool rather than an automatic final decision-maker. The system may suggest a service category or draft a response, but a human reviewer will check the output before it is used. This is important because responsible AI guidance highlights the need for transparency, risk management and human accountability [8], [9].
[bookmark: _Toc230915630]2.5 Proposed prototype features
Customer enquiry form
Service category selection
AI-assisted classification logic
AI-assisted first response template
Enquiry tracking table or CRM board
Follow-up status field
Basic dashboard or summary view
Privacy notice or consent statement
Future expansion notes for property maintenance and smart safety workflows
These features are linked to the literature because real estate and property technology research identifies the value of digital platforms, customer interaction, AI recommendations, virtual support, smart building management and predictive maintenance [1], [2], [4], [6], [16], [17].
[bookmark: _Toc230915631]2.6 Data analysis and evaluation
The evaluation will test whether the prototype meets the aim and objectives. The main evaluation criteria will be:
Usability: Can users submit an enquiry without confusion?
Clarity: Are the service categories easy to understand?
Usefulness: Does the platform help organise enquiries and follow-up?
AI support: Are AI-assisted responses useful, clear and professional?
Trust: Do users feel comfortable with the system?
Privacy: Does the platform collect only necessary information?
Scalability: Could the platform support future services such as property maintenance, smart safety and cybersecurity awareness?
Questionnaire ratings will be summarised using descriptive statistics such as averages, percentages and frequency counts. Written comments will be analysed thematically by grouping them into themes. The result will be an evaluation report that explains the strengths, weaknesses and improvements required.
[bookmark: _Toc230915632]2.7 Ethical, legal and professional issues
The project will follow university ethics requirements. Participants will be told the purpose of the feedback and how their comments will be used. Participation will be voluntary. The project will avoid collecting unnecessary or sensitive personal data. Feedback used in the final report will be anonymised.
The platform design will follow basic UK GDPR principles, including data minimisation, transparency, purpose limitation and secure handling of information. The enquiry form will only request information needed to understand and respond to a customer request. AI-generated responses will be treated as draft support only and reviewed by a human before being used.
Cybersecurity-related services will be framed safely and lawfully. The project will not include harmful hacking instructions or offensive security automation. Any future cybersecurity feature will focus on awareness, device protection, safe support and lawful defensive guidance.
[bookmark: _Toc230915633]2.8 Risks, limitations and mitigation
Table 2: Risk analysis
	Risk / limitation
	Level
	Impact
	Mitigation

	Project scope becomes too broad
	High
	The project may lose focus
	Keep the prototype limited to enquiry management, classification and follow-up

	AI output may be inaccurate
	Medium
	Users may receive unclear or incorrect replies
	Use AI as draft support only with human review

	Limited user testing
	Medium
	Results may not represent all users
	Treat findings as exploratory and state limitations clearly

	Data privacy concerns
	High
	Users may not trust the platform
	Use minimal data, privacy notice and anonymised feedback

	Tool limitations
	Medium
	Free tools may restrict features
	Use simple tools and document constraints

	Time pressure
	High
	Less time for testing and writing
	Prioritise core features and avoid unnecessary extras

	Technical integration issues
	Medium
	Tools may not connect smoothly
	Use spreadsheet or CRM workflow as a simple alternative


[bookmark: _Toc230915634]2.9 Reliability, validity and generalisability
Reliability will be supported by using the same questionnaire and testing process with each participant. Validity will be supported by linking evaluation questions directly to the project objectives. For example, if the objective is to evaluate enquiry management, the feedback questions will ask whether the system makes enquiry submission, classification and follow-up clearer.
Generalisability will be limited because the project is based on one business case study and small-scale feedback. However, the findings may still be useful for similar small multi-service businesses that need affordable AI-assisted customer support and workflow management.
[bookmark: _Toc230915635]3. Resources and Planning
[bookmark: _Toc230915636]3.1 Resources required
Laptop or desktop computer.
Smartphone for testing mobile access.
Stable internet connection.
Microsoft Word and PowerPoint for report and viva preparation.
Website/form tool for prototype entry point.
Spreadsheet, CRM or database-style tool for tracking enquiries.
AI assistant tool for response drafting and classification support.
Diagram tool such as Draw.io or Canva.
Access to university library, Google Scholar and uploaded academic papers.
Small group of users or reviewers for prototype feedback.
Weekly supervisor meetings for guidance on scope, ethics, methodology and progress.
[bookmark: _Toc230915637]3.2 Project timeline and milestones
Table 3: Project timeline
	Week
	Main activity
	Output / milestone

	Week 1
	Confirm project scope and supervisor feedback
	Approved proposal direction

	Week 2
	Complete focused literature review
	Literature review notes

	Week 3
	Define requirements and user scenarios
	Requirements specification

	Week 4
	Design workflow and platform structure
	System workflow diagram

	Week 5
	Build first prototype
	Prototype version 1

	Week 6
	Improve prototype and test service categories
	Prototype version 2

	Week 7
	Collect user feedback
	Feedback dataset

	Week 8
	Analyse results and risks
	Evaluation findings

	Week 9
	Write final report and recommendations
	Draft final report

	Week 10
	Final editing and viva preparation
	Final report and presentation
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[bookmark: _Toc230915639]4. Literature support summary
The literature supports this project in six main ways.
First, research on AI, AR and VR adoption in real estate shows that digital technologies can improve customer engagement, property visualisation, decision-making, marketing, sales and operational efficiency [1]. This supports the customer-facing part of the proposed platform.
Second, AI in real estate research shows that AI can support property valuation, customer service, smart building management, predictive maintenance, fraud detection and market analysis, while also requiring attention to explainability, data quality and compliance [3].
Third, smart real estate and PropTech research shows that digital transformation can connect property assets, data, customer service feedback, platform systems and operational outcomes [4]. This supports the idea of treating the MegaPack as one integrated digital service platform, not as separate unrelated ideas.
Fourth, AI building maintenance research shows that the field is moving from passive monitoring to proactive prediction, digital twins, predictive maintenance, energy efficiency and system integration [2]. This supports the future property maintenance and smart safety direction of the platform.
Fifth, real-time real estate management system research supports the use of web technology, dashboards, databases, user requirements, UML diagrams, notification systems and AI recommendation logic for a practical computing project [6].
Sixth, recent AI property management research in Emerald shows that AI is being studied as a practical tool for improving real estate practice, property management transactions, operational efficiency, customer service and decision-making [16], [17]. This strengthens the current academic relevance of the proposal.
[bookmark: _Toc230915640]5. Conclusion
This proposal presents a focused project to design and evaluate an AI-powered digital service platform for Oroshimaru Dembele Top Services Ltd. The project connects AI automation, IT support, device services, property maintenance and future smart safety workflows into one structured digital foundation. The project does not attempt to build every future idea. Instead, it focuses on a realistic prototype that captures enquiries, classifies service requests, supports AI-assisted first responses and organises follow-up.
The expected contribution is a practical prototype and evaluation that shows how AI-assisted digital workflow can help a small multi-service business become more organised, professional and scalable while considering privacy, trust and responsible AI use.
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[bookmark: _Toc230915642]Appendix A: Interim Viva Talking Points
This appendix is included because the interim viva is used to check that the project direction is clear, realistic, research-based and suitable for the remaining supervision period. It can be removed from the submitted proposal if the supervisor wants a shorter document.
[bookmark: _Toc230915643]A.1 One-sentence project explanation
My project is about designing and evaluating an AI-powered digital service platform that helps a small multi-service business organise customer enquiries, classify service requests, support first-line responses and prepare for future property maintenance and smart safety workflows.
[bookmark: _Toc230915644]A.2 Why this project matters
Small businesses often use too many disconnected communication channels. This can cause missed enquiries, slow replies and poor organisation. My project explores how AI and digital workflow can make this process more structured and professional.
[bookmark: _Toc230915645]A.3 What I am building
I am building a prototype platform that can capture customer enquiries, classify service requests, support AI-assisted first responses, track follow-up and prepare the business for future services such as property maintenance, smart safety and cybersecurity awareness.
[bookmark: _Toc230915646]A.4 Why it is computing-related
The project includes requirements analysis, digital platform design, AI-assisted workflow, data collection, prototype development, usability testing, evaluation and ethical risk analysis.
[bookmark: _Toc230915647]A.5 What makes it realistic
The prototype will use accessible tools such as a website builder, forms, spreadsheet or CRM workflow and AI-assisted response templates. It is not trying to build a full commercial product immediately.
[bookmark: _Toc230915648]A.6 What makes it ethical
The project will use minimal data, anonymised feedback, clear consent, privacy awareness and human review of AI responses.
[bookmark: _Toc230915649]A.7 Likely viva questions and short answers
Table 4: Interim viva question preparation
	Viva question
	Prepared answer

	What is your project about?
	It is about designing and evaluating an AI-powered digital service platform for a multi-service small business. The system will organise enquiries, classify service requests and support first-line responses.

	What problem are you solving?
	The problem is that small businesses often receive enquiries through many disconnected channels, which can cause missed leads, slow replies and poor follow-up.

	What will you build?
	I will build a prototype using accessible tools such as a landing page or form, a tracking system, service categories and AI-assisted response templates.

	How will you evaluate it?
	I will evaluate it using usability feedback, workflow testing, simple questionnaire ratings, thematic analysis of comments and an ethical risk review.

	How does it connect to the MegaPack?
	The wider business has different service areas, but the project focuses on one digital foundation that can organise them through service classification and workflow management.

	What is outside the scope?
	I will not build every future service, a full commercial platform, advanced IoT sensors or a complete cybersecurity system. Those are future development areas.

	Why is AI needed?
	AI can help draft responses, classify enquiries and support decision-making, but human review will remain part of the process.

	What are the main risks?
	The main risks are scope becoming too broad, AI errors, privacy concerns, time pressure and limited testing. These are managed through a focused prototype and human review.


[bookmark: _Toc230915650]A.8 Final viva summary
This project is focused on creating a practical digital foundation for a growing multi-service business. It brings together AI automation, IT support, device services, property maintenance and future smart safety under one organised platform idea. The main goal is to show how AI can help a small business become more professional, efficient and scalable without ignoring privacy, trust and responsible use.
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The planning and feasibility phase is treated in the literature as the first digital gateway in smart real
estate development, where transformations at the level of data sensing and integration influence all
later lifecycle stages (Trappey et al., 2017). Typical measurable inputs at this phase include GIS analytics
use and market-data integration scores.

Figure 6: Real Estate Digital Transformation for Lifecycle Framework
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GIS analytics adoption is quantified by the extent to which developers rely on geospatial layers, satellite
imagery, mobility and accessibility data, hazard maps, and zoning information for site selection and
feasibility evaluation. Studies operationalize this through indices that measure tool usage frequency,
the diversity of spatial datasets integrated, and the level of automated site-suitability modeling.
Market-data integration scores capture how extensively real estate firms use digital demand signals —
online search patterns, transaction databases, demographic projections, price histories, and fintech
affordability data—within feasibility models. Quantitative proxies include the number of integrated
data sources, the presence of centralized data repositories, and reported reliance on analytics for pricing
and demand forecasting. At the design phase, the literature identifies BIM maturity, clash frequency,
and model completeness as core measurable digital transformation inputs (Hahn, 2020). BIM maturity
is assessed through stage or scale measures that track whether BIM is used only for visualization, for
multi-disciplinary coordination, or for integrated time-cost-risk modeling. Interoperability indicators
often accompany maturity assessments, measuring the extent to which BIM models exchange usable
data with engineering, cost, scheduling, procurement, and sustainability tools. Clash frequency is
widely used as a performance-linked design input, quantified by the number of detected conflicts per
model unit or per design iteration, reflecting the level of coordinated design resolution. Model
completeness measures the coverage of asset geometry and semantic metadata embedded in BIM, often
captured through completeness scoring rubrics or audit checklists. The literature connects these
planning and design inputs to measurable downstream benefits by showing that higher GIS and
market integration reduce feasibility revisions and site-selection error risk, while stronger BIM maturity
and representation quality reduce rework, change orders, and design-related schedule volatility (Le et
al., 2019). Importantly, studies stress cross-phase continuity: GIS and market datasets are most
powerful when transferred into BIM models early, enabling integrated spatial-economic decision
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documentation and predefined rules, however, and demonstrate limited adaptability to
complex and dynamically changing environments [51]. Maseda et al. (2021) developed a
data-driven anomaly detection framework based on SCADA that can identify potential
failures in advance without relying on fixed alarm thresholds, and automatically trigger
maintenance work orders, thereby reducing downtime and improving equipment availabil-
ity, demonstrating a feasible pathway toward predictive maintenance [52]. The review by
Abideen et al. (2022) indicates that BIM is primarily used for information integration and
model visualization during the operation and maintenance (O&M) phase, while its applica-
tion in decision-making and value assessment remains insufficient, largely due to issues
such as inconsistent information standards, difficulties in cross-departmental coordination,
and the absence of dynamic update mechanisms [53]. Rui Calejo Rodrigues et al. (2023)
proposed a CMMS selection model for Integrated Maintenance Systems (IMS), emphasizing
that the system should support equipment asset registers and performance monitoring,
and be capable of integration with BIM and ToT to enhance preventive maintenance and
resource management efficiency [54].

Maintenanc

Planned

maintenance

Preventive Corrective ‘ ‘ Corrective ‘

maintenance maintenance maintenance

Predetermined Deferred
maintenance maintenance
Condition-based Immediate
maintenance maintenance
Predictive
maintenance

Figure 1. Technical Processes of Building Maintenance.

However, in practical building maintenance, CMMS is often still limited to log record-
ing and work order tracking, with underutilized functional potential [55].With the ad-
vancement of IoT and big data technologies, artificial intelligence (AI) methods—including
machine learning, computer vision, reinforcement learning, and large-scale language
models—have increasingly been incorporated into the field of building maintenance [56].
By automatically learning from massive multi-source datasets, these methods enable higher
degrees of automation and predictive capability, shifting maintenance management from
reactive mode to proactive prevention [57]. Matteo Interlando et al. (2024) integrated
Vision Transformers with ConvNeXt for multi-class fagade defect recognition, significantly
improving fine-grained detection accuracy and enhancing inspection efficiency and au-
tomation [58]. Jihan Zhang et al. (2025) proposed an Al-enabled digital twin framework
that integrates UAV data acquisition, deep learning-based defect detection, and GeoBIM
semantic registration to achieve automated exterior wall defect recognition and centimeter-
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the number to 499. Subsequently, based on document type, only Articles and Proceeding
Papers were retained as high-quality sources, leaving 460 papers. Finally, an independent
screening and verification were conducted by a researcher: studies highly relevant to
the topic were retained, while those that were tangential, incomplete, or duplicate were
excluded. This process resulted in a final dataset of 423 highly relevant publications, which
served as the basis for the subsequent bibliometric analysis. The detailed retrieval and
screening process is illustrated in Figure 2.
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Figure 2. Research Workflow.

3.2. Data Analysis

This study is based on 423 publications related to artificial intelligence and build-
ing maintenance, and conducts a systematic bibliometric analysis using Microsoft Of-
fice Excel 2021, ArcGIS 10.8.1, VOSviewer (v1.6.20), RStudio, and Bibliometrix v5.0.1
(R package). Specifically:

Microsoft Office Excel 2021 was used for basic statistical analyses, including annual
publication trends, core journal distribution, research category statistics, and publication
outputs by major authors and institutions. The extracted results provided foundational
data support for subsequent visualization.

VOSviewer (v1.6.20) was employed to construct national collaboration networks,
institutional collaboration networks, author collaboration networks, and keyword co-
occurrence networks.

For the keyword analysis, the minimum occurrence threshold was set to 6, resulting
in 91 high-frequency keywords selected from a total of 1795.

For the author collaboration analysis, the minimum publication threshold was set to 2,
yielding 75 authors visualized from a pool of 1542.

For the institutional collaboration analysis, the minimum publication threshold was
set to 3, resulting in 51 institutions visualized from 663.
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2.8.1 Real-Time Data Update
Real estate management tools like Microsoft Access, Microsoft Excel, and traditional file

storage techniques do not support real-time record update or asynchronous data access. This makes
it difficult for data to be updated in real-time. Real-time updated data is pertinent in organisations
where two or more people have to update information about a given property at their own end and
pace.
2.8.2 Clustering of Data

When a bulky quantity of data is managed with some of the aforementioned contemporary
tools and traditional file storage methods, it becomes difficult to maintain such data on a system
with limited and complex advanced functionalities like macros and SQL. In the case of the
traditional file storage method, it is also hard to quickly identify a file when it becomes larger.
2.8.3 Adoption of File System

Most of the available technologies that can be used in managing real estate are relatively
stored in a computer file system. Since the records are not stored in a cloud database, it is difficult
to conduct maintainable periodic backups of the records. It also makes it difficult for multiple users
to access the records at the same time.
2.9 RESEARCHERS’ PERCEPTION ON ICT-BASED REAL ESTATE MANAGEMENT

SYSTEMS

According to Oyetunji (2018), the constraints that are more likely to be strong in the
Nigerian real estate market are poor skill set, traditional poor services due to poor levels of clients’
knowledge and demand for high quality service, lack of familiarity with the capabilities ICT for
real estate business, and lack of knowledge of the costs of acquiring and managing ICT systems
to deliver its potential benefits. Real estate technology has been rapidly evolving in recent years,
and the introduction of cutting-edge technologies in real estate promises to change the way
business is conducted in this age-old industry. The real estate market is a major component of the

world's economy (Horiachko, 2022).
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Fig 1 :Taxation Perspectives

Tax and unclaimed property administrators make d

ons based on reliable data to develop unclaimed property laws and regulations, make fiscal
policy decisions and forecast revenue for budgeting purposes, evaluate the performance of a financial institution, and estimate costs for fee-setting.
Many of these functions depend critically on reliable data. Big data is large volume of data both structured and unstructured that is transmitted too
quickly to be handled by traditionally used database management tools. The data volume might be ranked based on the number of bytes assigned to
different kinds of computer data. The levels of data volume are typically calculated in kilo bytes (KB), mega bytes (MB), giga bytes (GB). tera bytes
(TB), peta bytes (PB). exa bytes (EB). zetta bytes (ZB), yottabytes (YB), and... (increasing powers of 1,024). In some cases, the data growth rates
would be referred to by a multiplier of 1,000.

Data volume has posed challenges to storage, retrieval, analysis, and interaction with other data. The proposed solutions to these challenges have been
defined as big data technologies. ated with the data volume that can be measured, big data has another attribute called activeness. Activeness of
the data is defined in terms of the changes in any existing data, additions of new data, and deletions of expired data. The new measurements used for
the activeness involve the data constant time, linear time, and super-linear time growth, and the static, randomized, and gossip algorithms for different
data activeness.

3.1. Data Collection Techniques

Data collection encompasses a range of techniques used to gather information, ideas, and insights for analysis and decision-making. In the context of
taxation and unclaimed property

sues, effective data collection techniques are essential for a

curately targeting and developing the desired insight.
Given the sheer size of data that may be available, as well as regulatory restrictions towards the usage of certain datasets, techniques need to be selected
carefully. Money-laundering transactions of over $10,000, for example, are aggregated into suspicious activity reports (SAR) submitted by banks but
are not publicly available [2]. On the other hand, there are numerous tax-related datasets publicly available, some of which may even go underutilized.

Challenges

Fig 2 :Proposed Big Data management and decision-making system architecture

A methodology to facilitate machine decision-making under high uncertainty is addressed for the case of taxation. It includes semi-supervised and self-
supervised approaches to address the data shortage problem. More information-reducing constraints can be incorporated into the generic formulation
of the optimization problem to accommodate additional knowledge on the generation process of the provided observations. Thus, using available
datasets on real-world fraudulent schemes can reinforce the analytic framework in conjunction with labeled training examples. Al means artificial

European Journal of Analytics and Artificial Intelligence esa-research.com | 3
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FIGURE 1. Al applications across the insurance and real estate sectors.

TABLE 1. Al use cases across different phases of the insurance lifecycle.
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The Spatial Autoregressive Model (SAR) for capturing
spatial dependencies is given by:

V= pWV +XB+e, (12)

where W is the spatial weight matrix, p is the spatial autore-
gressive coefficient, X represents explanatory variables, and
B are the corresponding coefficients.

2) ENERGY OPTIMIZATION IN SMART BUILDINGS
Energy consumption in smart buildings can be optimized
using predictive algorithms:

E=f(T,0,H), (13)

where E is the energy consumption, T is the temperature, O
is the occupancy, and H represents hours of operation.
The objective for energy management can be expressed as:

T
min / [EO+ A Taeina =T dr, (1)
0

u(r)

where Tijegireq is the desired temperature, and A is a weight
factor for the temperature deviation penalty.

3) PREDICTIVE ANALYTICS FOR FRAUD DETECTION
The probability of fraud can be modeled using logistic
regression:

1
1 4 e~ Bot i BiX)

where g; are the model coefficients for features X;.

P(Y =1X)= (15)

181286

learning

Anomaly detection can also be performed using the
Mahalanobis distance:

=X -5 X - p. (16)

where X is the feature vector, p is the mean vector, and ¥ is
the covariance matrix.

4) PORTFOLIO MANAGEMENT IN REAL ESTATE

Markowitz mean-variance optimization for portfolio man-

agement is formulated a
1

min —w’ Sw — u"w,

a7

as)

where ¥ is the covariance matrix of returns, and f is the
vector of expected returns.
Monte Carlo simulation for risk analysis can be expressed

as:
UZ

Si1 =S exp [([L - 7) At +m/sz,] R (19)

where S is the asset price at time 7, At is the time step, o is

the volatility, and Z; is a standard normal random variable.

IV. Al TECHNIQUES AND TECHNOLOGIES USED
‘The application of Al in insurance and real estate involves a
diverse range of techniques, cach tailored to address specific
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systems that automate payments and credit checks, and secure digital registries or smart-contract tools
that strengthen verification (Zaki, 2019). Quantitative measures at this layer include indices of platform
adoption by firms or consumers, the proportion of transactions conducted digitally, the breadth of
digital service offerings through apps or portals, and proxies for digital market reach such as listing-
to-transaction conversion rates.

Figure 4: Real Estate Digital Transformation Framework
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Research shows that market-layer transformation reduces search and bargaining frictions, creates
tighter feedback between demand signals and development decisions, and increases liquidity through
better matching and faster transaction closure (Zaki, 2019). The two-layer framing also highlights
complementarity: smart buildings produce high-frequency operational data that platforms can use for
pricing, risk assessment, and customer services, while platforms increase the reward for smart asset
features by creating transparent markets where such attributes are visible and valued. As a result,
current literature treats real estate digital transformation as a coupled system where cyber-physical
capability maturity and platform capability maturity jointly determine industry-level change (Liere-
Netheler et al., 2018).

Technology Bundles Enabling Smart Real Estate Development

The literature consistently positions Building Information Modeling and lifecycle digitization as the
foundational technology bundle for smart real estate development because it delivers a structured
digital representation of assets that remains usable from early feasibility through operations (Ullah et
al., 2018). Research across real estate-linked construction systems shows that BIM maturity is not a
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