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1. Project Overview.
Real estate appraisals face several real challenges in the actual real estate market. These challenges affect the appraisal of properties in several aspects beyond the selling price, impacting the accuracy of digital investment, some banking requirements, certain tax fees, and even, at times, the strategic nature of development. Despite these influences, many appraisal and interpretation factors still rely on limited data, such as the actual time elapsed since the property's acquisition and its age. While these factors are important, they don't fully capture the ongoing reality of how to interpret and appraise properties under their current conditions.
Applying market insights reveals other crucial factors in appraisal and interpretation. For example, the type of property (residential or commercial) is a significant element in determining market value. The property's newness (residential or investment) and its total income (excluding the income generated by the property itself) also have a limited impact on market value. However, these values ​​are not always integrated, or are only partially or systematically highlighted, in traditional appraisal models, which can lead to differences in real estate analysis.
Because of the most important factors in visual perception, and this is ultimately what influences the discerning buyer and architectural design, a good finish is essential for controlling the properties and clearly depicting these features and characteristics for visualization and full preparation. However, many current electronics do not utilize the information available in images and other data, and as a result, a portion of the property's value remains untapped.
Furthermore, despite advanced AI models offering strong predictive and interpretive performance, they lack clarity and are often unreliable, like "white boxes." When the underlying value is unclear, businesses—such as banks, investors, and real estate platforms—may hesitate to fully or partially invent a new model. This leads to limited and unreliable interpretations.
This highlights the critical need for a valuation system that integrates structured data with visual characteristics, ensuring the model's explainability and justification. This project is a hybrid predictive model that combines digital real estate with image analysis, supported by AI interpretation techniques.
The goal extends beyond simply improving monthly forecasts. It also aims to build trust in valuation systems by linking real-world market fundamentals with advanced analytical tools. This research and system are designed to develop more reliable and transparent real-world valuation systems that can be effectively implemented in diverse real-world environments.

2. Project Goal.
My project will primarily aim to develop an interpretable hybrid AI model capable of accurately estimating the market value of real estate by integrating consistent and structured digital data with images or internal property details.

My project specifically aims to:
· Develop a hybrid predictive model that combines the property's digital attributes (such as area- location - age - type (commercial/residential)- investment status- and annual income) with visual characteristics extracted from exterior or interior images of the property.
· Improving the accuracy and reliability of valuations compared to traditional single-source data models.
· Enhancing transparency in automated valuation systems by integrating interpretable AI techniques that demonstrate how each attribute contributes to the final prediction.
· Creating a practical decision support tool that helps investors - financial institutions- real estate platforms - and policymakers make data-driven real estate valuation decisions
· My project seeks to bridge the gap between advanced AI-based predictions and ease of use in practical reality by ensuring that the proposed assessment system is accurate interpretable trustworthy and applicable in various practical real estate environments.
3. Approach
To achieve the system and research objectives, a deliberate and structured multi-stage methodology will be adopted. This methodology will integrate property characteristics and visual data within a program and framework using an interpretable hybrid artificial intelligence.
3.1 Data Collection
The dataset will include multimedia real estate data:
· Structured Data:
· Property Area
· Location (Neighborhood/Coordinates)
· Property Age
· Property Type
· Investment Status and Annual Income
· Additional Market-Relevant Characteristics

· Data Image:
· Exterior Images
· Interior Images
· Environmental Context (if applicable)
Data will be collected from reliable and legally compliant real estate sources.
3.2 Data Processing
· Additional processing of missing and inconsistent values
· Removal of duplicate data
· Category coding
· Normalization of numerical characteristics
· Geospatial engineering
· Image resizing, normalization, and enlargement
Derived characteristics such as price per square meter and visual indicators will be generated.
3.3 Model Development
The proposed model, the Interpretable Adaptive Hybrid Valuation Model (AHEVM), consists of:
· Structured Data Model
· XGBoost and LightGBM
· Basic models (linear regression, random forest)
To model the relationship between property characteristics and market value.
3.4 Image-Based Model
· Convolutional Neural Networks (ResNet/EfficientNet)
Reason: To extract semantic visual features and generate interpretable indices (visual quality, recency, brightness).
3) Adaptive Fusion Layer
A dynamic weighting mechanism that combines structural and visual features based on data completeness and quality.
4) Interpretation Layer
· SHAP for structural features
· Grad-CAM for image interpretation
· Reliability index to measure prediction accuracy
1.4 Testing and Evaluation: - Performance will be evaluated using:
· MAE
· RMSE
· R²

· A comparative analysis will be performed between:
· A system based solely on structural features
· A system based solely on images
· A hybrid AHEVM system that uses both structural and image interpretation
The system's robustness will be tested to evaluate performance under incomplete or low-quality data conditions.

4. Project Steps and Timeline
· Summary of Project Timeline Table
	The Phase
	The Task Tittle
	Duration the Project

	Step One
	Problem Definition 
	7 Days

	Step Tow
	Research Objectives 
	5 Days 

	step Three
	Data Collection 
	25 Days

	Step Four
	Data Cleaning
	10 Days

	step Five
	Model Building 
	30 Days

	step Six
	Evaluation and Explainability
	25 Days

	step Seven
	Optimization and Reporting
	30 Days

	
	
	

	
	
	132 Days


5. Expected Results
Upon completion of my project, I will aim to develop a robust and accurate hybrid predictive system that integrates real estate data such as) property type- household income- house size) and other structured external or internal property data to estimate market value significantly more effectively than traditional valuation and other techniques that rely on a single approach.
· Firstly, the system will achieve higher predictive accuracy compared to single-mode models that rely solely on tabular data or images Specifically it will depend on fundamental valuation data such as the property type (residential or commercial) and its annual income These characteristics are among the most important data for determining a property's market value Furthermore improvements will enhance valuation metrics such as a lower mean absolute error (MAE), a lower root mean square error (RMSE), a higher coefficient of determination (R²) and a lower mean percentage absolute error (MAPE) These improvements will demonstrate the added value of integrating digital attributes with visual information for varius properties.
· Secondly, my project will aim to produce a model system that is applicable and will be able to evaluate and assess real estate and can also provide clear explanations. These results can support real estate professionals such as consultants, real estate appraisers, and others, as well as all banks, especially in the real estate financing stage, and investors in various real estate sectors in making sound decisions because they will be data-based, and may form the basis for future real estate commercial or technological applications.
 6. Resources Needed.
· First - Data Sources: We will use well-known datasets (Aqar.fm, Saudi Real Estate Listings) that contain property data and images.

· Second - Programming Tools: We will use: - 
-Anaconda.
- Streamlite for the system interface.
- Python (the primary programming language).
- CSS and HTML.
· Third - We will use some machine learning libraries including: -
- Scikit-learn (basic models).
- XGBoost/LightGBM.
- TensorFlow or PyTorch (deep learning models).
- OpenCV (image preprocessing).
· Fourth: For data processing we will use Panda- Nambay - Matplotlib Seaborn (for graphs).
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