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ABSTRACT: This project involves the design and visualization of a G+1 villa using AutoCAD for precise 2D drafting 

and 3ds Max for realistic 3D modeling and rendering. It aims to create a visually accurate and functionally planned 

residential villa, starting from architectural plans to detailed 3D models with realistic textures, lighting, and 

landscaping. The project highlights the integration of technical accuracy, design concepts, and presentation skills, 

demonstrating proficiency in CAD tools and contributing to professional standards in architectural visualization. 
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I. INTRODUCTION 

 

A G+1 villa refers to a residential building structure that comprises a ground floor (G) and one additional upper floor 

(1). This architectural style is commonly chosen for single-family homes due to its efficient use of vertical space while 

maintaining an independent and private living environment. G+1 villas strike a balance between spaciousness and cost-

efficiency, offering more room than a single-story house yet remaining more manageable than multi-story apartments. 

One of the primary advantages of this type of home is the independent living it provides, free from shared walls or 

communal areas typical of apartment buildings. The vertical layout allows for effective space utilization, often with 

common living areas such as the living room, kitchen, and dining space on the ground floor, while private areas like 

bedrooms and bathrooms are situated upstairs. Modern G+1 villas typically feature amenities such as balconies, 

designated parking areas, small gardens, and sometimes a rooftop terrace. They also offer a high degree of 

customization, allowing homeowners to tailor both the interior and exterior to their preferences. Additionally, owning 

both the land and the building structure ensures long-term investment value and offers the potential for future 

expansion. These villas are especially popular in suburban and semi-urban locations where land is more accessible, and 

there is a growing demand for independent, spacious, and personalized homes. 

 

II. LITERATURE SURVEY 

 

J. Pavan et.al 2024: Designing a farmhouse in 3ds Max involves key steps such as modeling the structure (walls, 

doors, windows, roof), applying realistic textures, setting up lighting to simulate real-world conditions, and 

rendering final visuals. The software’s advanced tools support detailed architectural elements and lifelike 

visualizations, making it ideal for creating realistic farmhouse designs. 
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Antonella Bevilacqua et.al 2024: The design of an acoustic shell at Rufolo’s villa involves collaboration between 

architectural and acoustic experts to enhance the garden’s suitability for musical performances at the Ravello 

Festival. The study compares acoustic simulations across three scenarios: the current setup, added floor and 

suspended panels, and a proposed new acoustic shell. The results support naturalization, inform future shell 

designs tailored to performance types, and guide the development of a well-balanced amplified audio system for 

the venue. 

 

Kayan Kalpan et. al 2022: This research focuses on digitally reconstructing ancient cities like Antioch to preserve 

and visualize lost cultural heritage. Using 3D modeling, animation, and game engines, like Unity 3D, the project 

recreates urban spaces, building, and social life, aiding in historical analysis and education. Despite challenges like 

limited excavation data and technical issues with earlier software (OGRE 3D), The study is valuable for archaeology, 

urban planning, and cultural preservation, with applications in museums such as the Hatay Archaeology Museum.  

 

L.Muller et.al 2024: This research addresses the global housing shortage by exploring how automation, 

specifically deep learning and generative adversarial networks (GANs), can aid architectural design. Traditional 

methods can't meet the growing demand for housing, but automation can help create well-designed buildings 

efficiently. The study develops and tests an improved 3D Wasserstein GAN to generate realistic building 

geometry. Using specific techniques like gradient penalty, Leaky ReLU, and RMS Prop optimizer, the model 

achieved stable and accurate results. The dataset and model architecture are shared for future research, 

highlighting GANs' potential in automating and advancing generative design in architecture. 

 

III. METHODOLOGY 

 

The methodology adopted for this project involved a structured and systematic approach to the modeling and 

layout of a G+1 villa using AutoCAD and 3Ds Max software. Initially, the scope and objectives of the project were 

clearly defined, focusing on creating a functional and aesthetically pleasing design for a standalone residential villa. A 

thorough requirement analysis was carried out to determine the essential spatial components, including living areas, 

bedrooms, kitchen, staircases, parking space, and other amenities based on standard residential design norms and user 

expectations. 

 

The design process began with the creation of 2D architectural drawings using AutoCAD. These included detailed 

ground and first-floor plans, along with elevation and sectional views. All drawings were prepared while adhering to 

relevant building codes, ergonomic standards, and site constraints. Once the 2D plans were finalized, they were 

exported in DWG format to be used in the 3Ds Max environment for 3D modeling. 

 

In 3Ds Max, the imported CAD drawings were used as references to construct the 3D geometry of the villa. The 

modeling process included the creation of walls, doors, windows, floors, and staircases using standard primitives and 

AEC extended tools. Boolean operations were employed to create accurate openings in walls for the placement of 

doors and windows. Detailed modeling was also carried out for interior elements such as stairs, railings, and fixtures, 

as well as exterior features including facades and landscaping. 

 

Materials and textures were assigned to each element using the Material Editor in 3Ds Max, incorporating the use 

of Multi/Sub-Object materials for enhanced realism. Realistic textures were applied to walls, floors, doors, and other 

components to reflect the actual visual appearance of building materials. Lighting was then introduced using standard 

light types such as Target Spot, Omni, and Skylight, simulating both natural and artificial lighting scenarios. Cameras 

were strategically positioned to capture key perspectives of both the interior and exterior spaces. 

 

The scene was then rendered to produce high-resolution images and walkthrough animations. Global illumination 

and ambient occlusion settings were applied to enhance visual quality and realism. The entire model was reviewed for 

geometric accuracy, proper alignment, and texture consistency. Corrections and refinements were made iteratively 

based on visual feedback and quality checks. 

 

Finally, all outputs including the 2D plans, 3D views, rendered images, and walkthrough animations were compiled 

into the final project documentation. The completed report demonstrated the integration of architectural design 
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principles with modern software tools, showcasing both technical and creative proficiency in residential design and 

visualization. 

 

IV. EXPERIMENTAL RESULTS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

fig1:ground floor plan 
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  fig 2: first floor plan 

 

 
 

fig 3: final result of g+1 villa  
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V. CONCLUSION 

 

The successful modeling of a G+1 villa using AutoCAD and 3ds Max highlights the value of digital tools in modern 

architecture. AutoCAD ensured precise 2D planning, while 3ds Max enabled realistic 3D visualization, enhancing 

design accuracy, communication, and client engagement. This integration streamlined the design process, reduced 

manual effort, and showcased the potential for future adoption of advanced technologies like BIM, VR, and AI in 

residential architecture. 

 

REFERENCES 

 

[1] Yadav, A., & Jain, S. (2019). Planning and Designing of Residential Building using AutoCAD and Revit 

Architecture. International Journal of Engineering and Techniques, 5(3), 49–55. 

[2]  Khan, A., & Saurabh, S. (2020). Architectural Visualization Using 3ds Max and V-Ray. International Journal of 

Scientific Research and Engineering Development (IJSRED), 3(4), 702–707. 

[3]  Singh, M. (2018). Design of G+1 Building Using AutoCAD and STAAD Pro. International Research Journal of 

Engineering and Technology (IRJET), 5(6), 2103–2108. 

[4]  Sharma, A., & Agarwal, A. (2019). Role of AutoCAD in the Planning and Layout of Small-Scale Buildings. 

International Journal of Research and Analytical Reviews (IJRAR), 6(2), 25–31. 

[5] Patel, P., & Joshi, H. (2021). Application of 3DS Max in Architectural Design: Case Study of Residential Villa. 

International Journal of Creative Research Thoughts (IJCRT), 9(6), 1392–1397. 

[6] Solanki, D. M., Laddha, H., Kangda, M. Z., Noroozinejad Farsangi, E. (2023). Augmented and virtual realities: 

The future of building design and visualization. Civil and Environmental Engineering Reports, 33(1). 

https://doi.org/10.59440/ceer-2023-0002 

[7] Wang, C., Tang, Y., Kassem, M. A., Li, H., & Hua, B. (2022). Application of VR technology in civil engineering 

education. Computer Applications in Engineering Education, 30(4). https://doi.org/10.1002/cae.22458 

[8] Rauschnabel, P. A., Babin, B. J., Tom Dieck, M. C., Krey, N., & Jung, T. (2022). What is augmented reality 

marketing? Its definition, complexity, and future. Journal of Business Research, 142, 1140–1150. 

https://doi.org/10.1016/j.jbusres.2021.12.084 

[9] Xiong, J., Hsiang, E. L., He, Z., Zhan, T., & Wu, S. T. (2021). Augmented reality and virtual reality displays: 

Emerging technologies and future perspectives. Light: Science & Applications, 10, Article 216. 

https://doi.org/10.xxxx/yyyyy 

[10] Harikrishnan, A., Abdallah, A. S., Ayer, S. K., El Asmar, M., & Tang, P. (2021). Feasibility of augmented reality 

technology for communication in the construction industry. Advanced Engineering Informatics, 50, 101363. 

https://doi.org/10.xxxx/yyyyy 

[11] Shah, V., & Mehta, D. (2020). Comparison of Building Modelling Using AutoCAD and Revit Software. 

International Journal of Engineering Development and Research (IJEDR), 8(2), 188–194. 

[12] Kumar, R., & Kaur, P. (2021). Modern Techniques in 3D Modeling and Rendering of Villas Using Autodesk 

Tools. International Journal of Engineering Research & Technology (IJERT), 10(8), 92–96. 

[13] Gupta, R., & Sharma, V. (2020). Concept of 3D Modeling and Visualization in Urban Architecture. International 

Journal of Management, Technology and Engineering, 10(12), 132–138. 

[14] Kothari, A. (2019). Analysis and Design of a Residential Building using AutoCAD and 3ds Max. Journal of 

Emerging Technologies and Innovative Research (JETIR), 6(5), 112–117. 

[15] Thakur, D., & Mishra, S. (2018). 3D Design and Rendering of Residential Structures with 3DS Max and 

AutoCAD. International Journal of Advance Research and Innovation, 6(2), 224–228. 

[16] Delgado, J. M. D., Oyedele, L., Demian, P., & Beach, T. (2020). A research agenda for augmented and virtual 

reality in architecture, engineering and construction. Advanced Engineering Informatics, 45, 101122. 

https://doi.org/10.1016/j.aei.2020.101122 

[17] Noghabaei, M., & Han, K. (2020, November). Hazard recognition in an immersive virtual environment: 

Framework for the simultaneous analysis of visual search and EEG patterns. In Construction Research Congress 

2020: Computer Applications (pp. 934–943). Reston, VA: American Society of Civil Engineers. 

[18] Tang, Y. M., Au, K. M., Lau, H. C., Ho, G. T., & Wu, C. H. (2020). Evaluating the effectiveness of learning 

design with mixed reality (MR) in higher education. Virtual Reality, 24(4), 797–807. 

https://doi.org/10.xxxx/yyyyy 

http://www.ijirset.com/
https://doi.org/10.59440/ceer-2023-0002
https://doi.org/10.1002/cae.22458
https://doi.org/10.1016/j.jbusres.2021.12.084
https://doi.org/10.xxxx/yyyyy
https://doi.org/10.xxxx/yyyyy
https://doi.org/10.1016/j.aei.2020.101122
https://doi.org/10.xxxx/yyyyy


 

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                      Volume 14, Issue 6, June 2025 

                               |DOI: 10.15680/IJIRSET.2025.1406101|  

IJIRSET©2025                                        |     An ISO 9001:2008 Certified Journal   |                                      15765 

[19] Delgado, J. M. D., Oyedele, L., Demian, P., & Beach, T. (2020). A research agenda for augmented and virtual 

reality in architecture, engineering and construction. Advanced Engineering Informatics, 45, 101122. 

https://doi.org/10.1016/j.aei.2020.101122 

[20] Scorpio, M., Laffi, R., Masullo, M., Ciampi, G., Rosato, A., Maffei, L., & Sibilio, S. (2020). Virtual reality for 

smart urban lighting design. Energies, 13(15), 3809. https://doi.org/10.3390/en13153809 

[21] Pratama, L. A., & Dossick, C. S. (2019). Workflow in virtual reality tool development for AEC industry. In I. 

Mutis & T. Hartmann (Eds.), Advances in Informatics and Computing in Civil and Construction Engineering (pp. 

313–320). Springer. https://doi.org/10.1007/978-3-030-00220-6_36 

[22] Cho, Y. K., Jang, Y., Kim, K., Leite, F., & Ayer, S. (2019). Understanding different views on emerging 

technology acceptance between academia and the AEC/FM industry. In Computing in Civil Engineering 2019: 

Data, Sensing, and Analytics (pp. 614–621). Reston, VA: American Society of Civil Engineers. 

 

http://www.ijirset.com/
https://doi.org/10.1016/j.aei.2020.101122
https://doi.org/10.3390/en13153809


 


