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Chapter 1 Introduction

Real estate valuation is the process of assessing the value of real property, and it is playing a crucial role in international finance through determination of investment options, mortgage approvals, and proper risk assessments. Recently, the valuation approach had altered due to emergence of digital real estate platforms and the availability of vast property datasets. Automated Valuation Models (AVMs) currently are spread; and providing rapid and scalable valuation estimations rather than traditional valuation methods (Balila & Shabri, 2024) [1].
Despite of automated valuation models advantages, but still have their limits; most of them rely on structured numerical data such as location, property area, property age, and rooms number. Although these details are significant, they don’t gather all the important information for property valuation. The real estate market is not dominated by just numbers, other less quantifiable items like for example, if property is zoned for residential or commercial, how much of an effect upkeep, quality of interior finishes and even the “first impression” can make on the final price. These qualities are difficult to measure (Gümmer et al., 2025) [2].
In this context, deep learning has taken some of the work out of the process of gleaning something useful from photos of architecture and interiors in a variety of ways, often with surprisingly insightful results Computer vision has made it. Valuation is difficult in part because image-based models and numerical data models are entirely different things, and don't usually interact. The result is a kind of valuation where the process is broken into parts one model examines numbers one model looks at numbers, another at visuals-without a combined approach to bring the information together.
Deep learning models have predictive capabilities, but somewhat mysteriously, meaning they do not always provide definitive answers that facilitate decision making for investors and regulators to rely on, Thus, explainability is a major challenge when it comes to huge investment decisions or legal issues. This lack of clarification can be a problem, that make a gap of information especially in sectors where users need to know why they choose this certain value (Sharma et al., 2024) [3].
The aim of this study is to bridge the gaps in current machine learning methods. These gaps are represented in the inability to provide an understandable system and a clear vision that combines the full details of the property and its visual characteristics. Thus, the research proposes to create a reliable and clear predictive model that integrates digital and visual data together to improve the accuracy of predictions to help individuals and decision-makers understand the real estate market and make informed decisions. (Ezzeldin & Abouagwa, 2025) [4].

1.1 Problem Definition
The process of valuation and assessment of assets is the foundation of the entire world economy and plays a key role in directing investments and defining risks. In other words, having the right valuation for any type of asset-whether commercial or residential—is extremely important when dealing with large figures, either making money or losing it all. In essence, proper valuation helps to avoid financial catastrophes in the system.
Despite technological advancements and innovations that facilitate real estate valuation and enable more advanced automatic valuation models (AVMs), which incorporate artificial intelligence and machine learning algorithms, there remain three main challenges standing in the way of improving the accuracy of the process and gaining professional confidence. 
First, it is important to consider the lack of qualitative data that could significantly improve the results. Most AVMs utilize quantitative variables to assess the property, including its area, location, construction age, and number of rooms. Such metrics are essential, but they do not account for all factors considered by potential investors and creditors. (Balila & Shebri, 2024) [1].
The second challenge would be combining different types of media. With the help of advanced machine learning and deep learning neural networks, we can crawl through the picture to identify features representing property attributes. However, since most tools separate processing digital media and analyzing pictures, they do not provide a comprehensive analysis, instead dividing the process into two parts. Thus, in the case of an evaluation of the number of rooms within the house in question, the model may rely purely on numerical indicators, neglecting such factors as the actual condition of the building or its state of repair. (Ezzedine and Abu-Aghwa, 2025) [4].
Third, the issues of black box characteristics and opacity become important for practical applications of sophisticated AI solutions in real estate. The high-performing models, especially those that apply deep learning techniques, have a tendency to act like black-box systems. This means that these systems provide estimates for pricing, but they do not explain how the estimation was made or what variables affected it, either numerically or visually. (Sharma et al., 2024; Chen, 2025) [3].



 1-1-1problem summarization: 
Valuation models tend to lack an encompassing structure in linking property’s quantitative aspects with its qualitative features. The absence of integration between these two aspects makes it difficult to interpret valuation figures as well as increases their inaccuracies. The present study seeks to bridge this gap by introducing a valuation model that incorporates both types of variables into the forecasting process.
To mitigate these limitations, this research paper suggests the use of the Clarivision AI system that incorporates structured data about property, deep visual features, and explainable artificial intelligence into one valuation model.

1.2 Thesis Objectives
The objective of this study is to develop a machine learning model that will predict the prices of real estate by integrating information about the structure and information inferred from visual data. The successful achievement of this objective will be attained through prioritizing certain goals: -
1.  Improving a structured valuation model; by constructing a predictive model using the structured numerical property details.
2. Designing a model that uses deep learning to look at pictures and find out what the property's condition looks like.
3. Develop a dual strategy involving numbers and pictures, and evaluate the impact of this integration on your model's effectiveness
4. Explaining the process through which the model derives predictions, incorporating both numerical data as well as visual data that influence the value of properties in the real estate market. 
5. Assess the model's effectiveness on linear or graphed data.
6. Developing an AI-based decision support system for investors, banks, and real estate experts.
7. Test the robustness of the hybrid model that was presented under realistic situations such as missing structured information, noisy inputs, and incomplete property images.




1.3Thesis Contribution.
With the above in mind, the current research attempts to tackle some of the pertinent challenges that exist within the present-day real estate valuation and appraisal exercise by incorporating artificial intelligence (AI) and concentrating on AI specifically in the exercise of the two aspects i.e., theoretical and practical to ensure the successful incorporation of AI within the realm of real estate valuation, appraisal and. The objectives of our research within the current study may be summarized as the following: -

1. A Unified Hybrid Valuation Approach.
This research proposes a new and more accurate method for prediction using both digital and visual data. Instead of focusing on each separately, this research considers that digital and visual data together form a cohesive framework for achieving and understanding a better valuation.

2. Emphasis on Explainability.
The new models differ from other systems that are difficult to interpret and understand, as they explain things in two ways: with digital data and visual data (images) This makes it easier for people to see what is happening and helps interested companies and real estate sectors to feel comfortable using it.

3. Empirical Evidence on Multimodal Integration.
This research and study examine the use of different methods for pricing property value. We will investigate and test three methods: the first relies solely on numerical data and all its details; the second relies solely on visual data (images); and the third, the most important method in this research, combines both numerical and visual data. Through this combination, the study will demonstrate how using both numerical and visual data together can contribute to understanding property value and pricing

4. Robustness Analysis under Real-World Scenarios.
The model is priced and evaluated in the presence of many conditions that reflect real-world market environments, including the availability of incomplete and heterogeneous.
The suggested model was tested under tough conditions such as missing values, noisy values, and incomplete images to test its robustness data.



5. Practical Orientation.
Practical orientation: The study's contribution to theoretical development. The framework was developed and designed taking into account the extent of the implementation process and contributes to and aims to achieve a real balance between prediction accuracy and interpretability, making it suitable for real-world financial, real estate and investment applications.

6. Creation of Explainable Decision Support System.
A Streamlit application was developed that enables the valuation of properties on the fly, provides information about similar properties, displays feature importance, and generates a report.























1.4 Thesis Organization
Chapter 1: Introduction
This chapter defines the research problem, objectives, and contribution of the research.
Chapter 2: Previous Research and Background
This chapter presents traditional property valuation and appraisal methods, as well as previous research and studies related to machine learning-based and image-based valuation models.
Chapter 3: Proposed Methodology
This chapter presents the proposed hybrid model and explains the data, methodology, and model structure.
Chapter 4: Experimental Results and Their Interpretation
This chapter presents the experimental results, compares the different models, and discusses the expected outcomes.
Chapter 5: Conclusion and Future Research
This chapter presents the main findings of the study and suggests directions for future research.
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