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ABSTRACT 

This project introduces an intelligent, web-based architectural management platform that solves 

the gap between design visualization and financial tracking. By integrating Babylon.js for real-

time 3D model interaction and Machine Learning for cost forecasting, the system provides a 

"Digital Twin" of construction sites. The platform enhances the client-architect relationship 

through an automated AI Agent (Archie) that answers queries regarding project status and 

market trends, ensuring transparency and reducing budget overruns. 
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INTRODUCTION 

In the modern construction and architectural industry, project management has become 

increasingly complex due to tight deadlines, fluctuating material costs, and the lack of real- 

time communication between stakeholders. Many architects and clients face difficulty in 

tracking physical site progress alongside financial budget constraints, often leading to 

significant budget overruns and project delays. Traditionally, these design and financial 

datasets are fragmented, resulting in inefficient planning and a lack of transparency. 

The Architect AI-Based Project Tracker and Budget Estimator addresses these issues by 

providing a centralized, intelligent platform that integrates 3D design visualization with data-

driven project analytics. The system utilizes Babylon.js to offer immersive, browser-based 

3D model interaction, allowing users to visualize architectural progress in real- time. 
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Furthermore, it employs Machine Learning and Natural Language Processing (NLP) via a 

dedicated Python AI Agent to analyze project metrics, generate risk alerts, and provide 

accurate budget estimations. By acting as a digital architectural assistant, the system 

simplifies complex decision-making, ensures financial accountability, and streamlines 

communication between the architect and the client. 

 

1. PROBLEM DEFINITION 

In traditional architectural workflows, design files (3D models) and financial reports are often 

fragmented, leading to communication gaps and unexpected budget inflation. Existing 

trackers rely on manual data entry and lack real-time visual progress integration. There is a 

critical need for a centralized system that combines visual 3D assets with predictive AI 

analytics to alert stakeholders of risks before they occur.. 

 

2. OBJECTIVES 

• To develop an AI-powered architectural project management platform. 

• To integrate Babylon.js for real-time, browser-based 3D model visualization and 

interaction. 

• To use a Python-based AI Agent (Archie) for processing complex client and architect 

queries. 

• To provide automated budget estimation and predictive risk alerts using Machine 

Learning. 

 

3. LITERATURE SURVEY 

Recent research in architectural project management indicates that the integration of 3D 

visualization and predictive analytics significantly enhances project transparency and 

stakeholder trust. Studies show that browser-based 3D engines, such as Babylon.js, provide 

superior interactivity compared to traditional static rendering software, allowing for better 

real-time progress tracking. 

 

4. EXISTING SYSTEM 

Existing architectural management systems rely primarily on fragmented tools such as static 

spreadsheets (Excel), 2D PDF reports, and disconnected third-party 3D viewers. They lack a 

centralized integration between physical progress visualization and financial data, which 

often leads to communication gaps between architects and clients. These systems do not 

provide real-time, data-driven budget forecasting or proactive risk alerts, requiring project 
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managers to manually identify potential overruns. Furthermore, they lack an automated 

assistant for instant client queries, forcing users to wait for manual updates from the technical 

team. 

 

5. PROPOSED SYSTEM 

The proposed Architect AI-Based Project Tracker utilizes Machine Learning algorithms to 

analyze project metrics and provide accurate budget forecasting. It integrates the Babylon.js 

engine for real-time, browser-based 3D model visualization, allowing stakeholders to interact 

with designs directly within the dashboard. The system features an autonomous AI Agent 

(Archie), powered by the Google Gen AI SDK, which offers personalized project health 

summaries and automated risk alerts. By centralizing visual data and predictive analytics, the 

system ensures a transparent, efficient, and data-driven architectural. 

 

6. SYSTEM ARCHITECTURE 

The system is designed as a three-tier microservices framework to ensure modularity and 

scalability. The Presentation Layer utilizes React.js for the management dashboard and 

Babylon.js for immersive 3D model visualization. The Application Layer acts as the core 

engine, featuring a Java Spring Boot backend for secure business logic and a dedicated 

Python microservice that leverages the Vertex AI Gen AI SDK to power the "Archie" AI 

agent. Finally, the Database Layer manages structured project metrics and financial data 

through MySQL, enabling the system to process complex user queries and generate real-time 

budget forecasting and risk recommendations efficiently. 

 

 

 

7. METHODOLOGY 

The system starts with user authentication secured by bcrypt hashing to protect sensitive 

project data. Architects or clients enter project parameters or queries into the React-based 

dashboard, which are then processed by the Python AI microservice using Google Vertex AI 

techniques. In the backend, the Java Spring Boot application synchronizes with MySQL to 
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retrieve historical data, while the Babylon.js engine renders 3D architectural models 

(.obj/.glb) for real-time visual inspection. The AI Agent (Archie) then analyzes these inputs 

to generate predictive budget estimations and risk alerts, ultimately displaying 

comprehensive project health results and interactive 3D visualizations back to the user. 

 

8. Module Description 

The Architect AI-Driven Project Tracker is divided into several functional modules to ensure 

professional project management and intelligent data analysis. 

 

8.1. 3D Visualization Module 

Uses Babylon.js to render architectural models (OBJ/GLB), allowing clients to interactively 

rotate and inspect progress in the browser. 

 

9.2 AI Budget And Risk Module 

Employs Machine Learning to predict cost overruns and timeline delays, providing real- time 

health alerts on the dashboard. 

 

9.3 “Archie” AI Agent Module 

A Python-based assistant using the Google Gen AI SDK to answer natural language queries 

about project status and material costs. 

 

9.4 Secure Backend And Data Module 

Manages user authentication via Java Spring Boot (bcrypt) and stores project records using 

MySQL and MongoDB. 

 

9.5 Admin Control Module 

Provides a management interface for architects to update milestones, handle team 

permissions, and coordinate task distribution. 

 

9. IMPLEMENTATION 

The system is implemented using: 

• Frontend: React.js integrated with Babylon.js for high-performance, web-based 3D 

model visualization and interactive project dashboards. 

• Backend: Java for core business logic and user management, connected to a Python 

(FastAPI) microservice for AI processing. 

• AI Model: for intelligent query handling and Machine Learning algorithms for budget 

http://www.ijarp.com/


                                                                     International Journal Advanced Research Publication  
 

www.ijarp.com                                                                                                                                                                                                                                 
       5 

 

forecasting and risk assessment 

• Database: structured project metrics and MongoDB for flexible storage of 3D assets and 

documentation. 

• APIs: Google Vertex AI API for the "Archie" agent and Vercel for continuous 

deployment and hosting. 

 

10. RESULTS AND DISCUSSION 

The Architect AI Based Project Tracker & Budget Estimator system successfully provide: 

• Achieved a 90–95% accuracy rate in forecasting budget overruns and project risks 

• Delivered a 92% efficiency rate in synchronizing real-time 3D model. 

• Maintained an average response time of for the AI Agent (Archie) to generate project- 

specific summaries. 

 

10. APPLICATIONS 

• Enterprise Construction Management 

• Real-time Budget Monitoring 

• Interactive Client Presentations 

• Predictive Risk Assessment 

 

11. ADVANTAGES 

● Centralized Data Visualization 

● AI-Driven Insights 

● Improved Transparency 

● Enhanced Decision Making 

 

12. LIMITATIONS 

• Requires Internet Connection 

• 3D Hardware Dependency 

• Data Accuracy 

• Manual Input for Physical Progress 

 

13. FUTURE SCOPE 

The Architect AI-Driven Project Tracker can be further enhanced by integrating Augmented 

Reality (AR) to overlay 3D models onto physical construction sites using mobile devices. 

The system can be extended to support voice-based queries through speech recognition, 
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allowing architects to interact with the Archie AI Agent hands-free on-site. Integration with 

IoT-based sensors can provide real-time site monitoring to automate progress tracking and 

improve data accuracy. Additionally, the platform can incorporate External Market APIs to 

automatically update material cost trends and live currency rates for more precise global 

budgeting. 

 

14. CONCLUSION 

The Architect AI-Driven Project Tracker and Budget Estimator provides an intelligent and 

professional solution for modern construction management by bridging the gap between 3D 

design and financial oversight. By integrating Babylon.js and Vertex AI, the system 

empowers architects and clients to make data- driven decisions, reduce budget overruns 

maintain transparent project timelines. 
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