1JSRD - International Journal for Scientific Research & Development| Vol. 13, Issue 4, 2025 | ISSN (online): 2321-0613

Architectural Design and 3D Visualization of a Farmhouse Using
AutoCAD and 3Ds Max

DVS Narsimha Rao' K. Haindav Goud” K. Rahul® P. Arjun*
! Associate Professor 2*B. Tech Student
1.234Department of Civil Engineering
1:234Guru Nanak Institutions Technical Campus, Hyderabad, India

Abstract — The efficient planning and visualization of
residential farmhouses require the integration of advanced
computer-aided design (CAD) and three-dimensional (3D)
modelling tools. This paper presents a comprehensive
approach to the modelling and layout of a farmhouse using
AutoCAD and Autodesk 3ds Max. AutoCAD was employed
for generating precise 2D architectural floor plans, elevation
views, and site layouts, ensuring adherence to spatial
planning standards and functional zoning principles.
Subsequently, the design was imported into 3ds Max for
realistic 3D visualization, where texturing, lighting, and
rendering techniques were applied to create photorealistic
representations of the farmhouse. The use of these tools
facilitated effective spatial analysis, design optimization, and
client-oriented visualization. The study demonstrates how the
integration of CAD and 3D modelling enhances the accuracy,
aesthetics, and communication of architectural design,
making it a vital methodology in modern farmhouse planning
and presentation.
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I. INTRODUCTION

The growing need for sustainable, functional, and
aesthetically pleasing residential spaces in rural and semi-
rural areas, the design of farmhouses has gained considerable
attention in architectural planning. Farmhouses today are not
only places for agricultural support but also serve as weekend
homes or permanent residences that blend comfort with the
natural environment. This project aims to digitally plan,
design, and visualize a modern farmhouse using two widely
adopted design tools: AutoCAD for 2D drafting and layout
planning, and 3ds Max for 3D modelling and photorealistic
rendering. The integration of these two software platforms
enables a complete architectural workflow, from technical
drawing to real-time visual representation. AutoCAD
provides precise control for creating accurate floor plans,
elevations, and layout configurations based on the client’s
spatial requirements. It supports technical aspects such as
dimensions, materials, and building codes. On the other hand,
Autodesk 3ds Max helps in transforming these 2D layouts
into fully detailed 3D models, allowing for improved
visualization of interiors, exteriors, and surrounding
landscapes. The primary objective of this project is to
demonstrate the application of computer-aided design (CAD)
and visualization tools in modern architectural practices by
designing a functional and visually appealing farmhouse.
This paper discusses the design methodology, software
integration process, layout considerations, and final 3D
output results.

II. METHODOLOGY

This project involved the systematic design and visualization
of a farmhouse using AutoCAD and 3ds Max software. The
methodology reflects a professional workflow, integrating
architectural planning with 3D visualization techniques. The
entire process can be divided into several key stages:

A. Conceptual Planning and Requirement Analysis

The first step was understanding the functional requirements
of the farmhouse. Based on typical rural needs and modern
lifestyle expectations, the following zones were considered
essential:
— Living and dining space
— Bedrooms with attached bathrooms
— Kitchen and utility area
— Veranda or porch
—  Outdoor open spaces such as garden/lawn

Space standards, circulation, ventilation, and natural
light orientation were considered in the initial planning

B. 2D Drafting and Layout Preparation in AutoCAD

Usmg AutoCAD, a detailed 2D floor plan was prepared:
The plot dimensions were set according to the selected
site size.

— Rooms were placed using
dimensions and symbols.

— Layers were created to differentiate components like
walls, furniture, windows, doors, and text annotations.

— Doors and windows were shown in plan with proper
swing directions.

— Elevation and sectional views were also drafted to
understand vertical dimensions.

AutoCAD helped in achieving accuracy in scale and
dimension, which is critical for further modelling.

C. Importing AutoCAD Plan into 3ds Max

The 2D AutoCAD DWG file was imported into Autodesk 3ds

Max:

— DWG Import settings were configured to maintain
original units and layers.

— The plan was cleaned up in Max to remove unnecessary
elements or duplicates.

— Snap tools were enabled for precision alignment during
modelling. This step formed the base for developing a
three-dimensional model

D. 3D Modelling of Structure in 3ds Max

Once the base plan was ready, 3D modelling began:

—  Walls were created by selecting the 2D shapes and using
the Extrude modifier to give them vertical height (e.g.,
10 feet).

standard architectural
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— Doors and windows were added wusing AEC
(Architectural, Engineering, Construction) objects.
Boolean operations (Pro Boolean tool) were used to
create openings in walls.

— Slabs and roofs were modelled using Box and Editable
Poly tools.

— Interior elements such as stairs, furniture, kitchen
counters, and bathroom fittings were created or imported
from libraries.

—  The entire structure was grouped and organized for easier
manipulation. The 3D model offered a realistic
representation of the planned farmhouse.
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E. Material Assignment and Texturing

Materials were applied to different elements to enhance

realism:

—  Brick, concrete, wood, glass, and paint textures were
assigned using the Material Editor.

— UV Mapping tools and Map Scaler modifiers were used
to ensure texture alignment and scale.

—  The interior finishes (e.g., tiles, wall paint) and exterior
finishes (e.g., stone cladding, roof tiles) were carefully
chosen. This step added colour, texture, and finish to the
bare 3D model.

F. Lighting and Environment Setup

To simulate natural and artificial lighting:

— A Daylight System was used to mimic sunlight
conditions based on geographic location and time of day.

—  Photometric lights and target lights were placed inside
rooms to simulate indoor lighting.

— Shadows, ambient occlusion, and global illumination
were adjusted to enhance realism. Proper lighting made
the rendered outputs more photorealistic.

G. Camera Placement and Rendering

Virtual cameras were placed to generate various views:

— Top view, eye-level interior view, and exterior
perspective view.

— A walkthrough sequence was prepared by linking
multiple cameras.

— Render settings were optimized using V-Ray or Arnold
Renderer for high-quality output.

— Final renders were exported in JPEG/PNG formats for
documentation and presentation.

H. Final Output and Documentation
The rendered images were compiled into presentation sheets:

—  Floor plans, elevations, and 3D views were arranged for
easy understanding.
—  Ananimation or walkthrough was included to present the
project dynamically.
— A report was prepared detailing the design approach,
software tools used, and challenges encountered.
This step concluded the project with complete visual
and technical documentation, demonstrating a real-world
architectural design process.

1. Software Used:

—  AutoCAD 2022: For 2D drafting and technical layout

— Autodesk 3ds Max 2020+: For 3D modelling,
visualization, and rendering

— V-Ray/ Amold Renderer: For high-quality rendering

— Adobe Photoshop (optional): For post-processing of
rendered images

III. RESULTS AND DISCUSSION

The design and modeling of the farmhouse were successfully
completed using a combination of AutoCAD and Autodesk
3ds Max. The entire process demonstrated the effective
integration of precise 2D drafting with advanced 3D
visualization. The major outcomes are discussed below.

A. Accurate 2D Architectural Layout in AutoCAD

Using AutoCAD, a clear and functionally optimized layout
plan was developed. The drawing incorporated:

— Room placements based on standard dimensions

Wall thicknesses, window and door positioning
Circulation and zoning of private (bedrooms), semi-
private (living), and service areas (kitchen and bath)
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B. 3D Model Generation and Visualization in 3ds Max

Once the AutoCAD plan was imported into 3ds Max:

— Walls were extruded using the Extrude modifier to a
height of 10 feet.

— Doors and windows were inserted using AEC extended
objects, with accurate Boolean subtraction for wall
openings.

Roof and ceiling models were added using polygon
modelling techniques.

— Interior modelling included basic furniture for context.

C. Materials and Texturing

Material maps were assigned to create a realistic surface
finish:

—  Walls: Cement plaster texture

— Roof: Terracotta tile texture

—  Doors/Windows: Wooden textures

—  Floor: Tile and marble textures

UV mapping was carefully applied to prevent
stretching or distortion. The use of multi/sub-object materials
allowed different wall surfaces (top, side, bottom) to carry
individual textures.

D. Lighting and Rendering

A realistic lighting setup was created:
— Daylight system simulated sunlight for exterior views.
— Target and photometric lights were used indoors.
— Shadows and global illumination improved depth
perception.

V-Ray renderer was used to produce high-resolution
images. The final renderings provided both daytime and
ambient lighting effects for realistic visualization.

E. Observations and Discussion

— The combination of AutoCAD and 3ds Max allowed
seamless transition from 2D to 3D.

— Rendering in 3ds Max significantly improved visual
communication of the design.

—  The walkthroughs created in 3ds Max could help clients
experience the space before construction.

— Some challenges were faced in texture mapping curved
elements and aligning imported CAD layers, but were
resolved using Edit Spline and Map Scaler tools.

This digital approach is highly efficient compared to
traditional methods, allowing better planning, faster
corrections, and client interaction.
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IV. CONCLUSION

This project demonstrates the effective integration of
computer-aided drafting and 3D visualization techniques in
the architectural design of a farmhouse. The adoption of
AutoCAD and Autodesk 3ds Max proved to be a powerful
combination for converting conceptual ideas into detailed,
realistic models that support both design validation and client
communication.

The initial layout development in AutoCAD allowed
for precise 2D drafting, ensuring that the spatial planning of
the farmhouse adhered to architectural standards and
functional requirements. Critical aspects such as room sizing,
furniture placement, circulation pathways, and site boundary
utilization were meticulously incorporated into the plan. The
AutoCAD environment facilitated exact dimensioning,
layering, and annotation—creating a reliable base drawing
for further development.

Upon importing the 2D plan into 3ds Max, the focus
shifted to visual realism and presentation. Through the use of
modifiers like Extrude, and objects such as AEC walls, doors,
and windows, a comprehensive 3D model of the farmhouse
was developed. Texturing and material assignment provided
realistic surface finishes, while lighting systems—both
natural and artificial—were introduced to simulate real
environmental conditions. High-quality rendering and
camera placement enhanced the visual appeal and provided
multiple perspectives of the design.

Furthermore, the application of Boolean operations
for architectural detailing, and the careful integration of
windows, doors, and roofs, contributed to an accurate
structural representation. The project also highlighted the
importance of interface features such as the Modify Panel,
Map Scaler, and Pro Boolean tools in the 3ds Max workflow.
The use of walkthrough animations and rendered stills made
the final output not just technically sound but visually
compelling.

The project concludes that modern design software
significantly ~ improves efficiency, accuracy, and
communication in architectural projects. These tools bridge
the gap between 2D planning and 3D visualization, enabling
better client engagement, quicker revisions, and more
informed design decisions.

From an academic and practical standpoint, this
project enhanced our understanding of architectural
workflows and improved our competency in using industry-
standard software tools. The techniques applied can be
extended to various building typologies and serve as a
foundation for advanced visualization in professional
architectural practice. After the text edit has been completed,
the paper is ready for the template. Duplicate the template file
by using the Save As command, and use the naming
convention prescribed by your conference for the name of
your paper. In this newly created file, highlight all of the
contents and import your prepared text file. You are now
ready to style your paper; use the scroll down window on the
left of the MS Word Formatting toolbar.
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