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Abstract
The goal of our BTP is to make realistic looking residential society having 3D models of villas,
apartments including the interior designing of the villas and apartments. Last Semester we
made the autocad files of the villas and apartments using AutoCAD and also we made 3D
models of villas and gave them realistic look using V-Ray. This time we made the interior
modelling and the overview of the society using various software.
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Work Distribution
A brief description of work done is given below.
(Week 1 & 2) : Research
(Week 3 & 4) : Creating 3d models for furniture.
(Week 5 & 6) : Creating 3d models for various objects like apple, pot, books and other
accessories
(Week 7 & 8) : Combing all models to a single full room.
(Week 9 & 10) : Creating materials
(Week 11 & 12) : Exterior modelling.
(Week 13 & 14) : Applying textures and bump mapping.
(Week 15) : Finalizing the model and rendering the images.
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1 - Introduction & Objectives
1.1 Overview
The aim of this student project is to create a realistic looking virtual model of the
residential society. The final product from the research and modelling of the buildings
are to be placed in many rendered images of different parts of the residential society.
This report aims to give a detailed description and documentation of the design and
implementation of the virtual model. The rest of this section gives a general introduction
to the project.
In Section-2 of this report there is detail description of the background research which
was involved to get good understanding to create urban models. It also discusses the
tools and technologies used in urban modelling. At the end of this section we have
showed the results of research and survey of what people want in homes, what facilities
they need, location of home and other necessary things related before buying home.
Section-3 gives detail discussion on what we want to do and what resources as
softwares and hardware we used for this project
Section-4 discusses the implementation of the models. It gives details of the modelling
of each building and describes the problems encountered while modelling each building
and other models. It discusses the approach and problems encountered and how they
have been resolved.
Section-5 which is the final section gives a conclusion to this report. It gives a summary
of the overall project progress and results. Also, it shows the work done this semester
like modelling furnitures and apartment items, creating textures, adding light, and
arranging and rendering the whole scene.

1.2 Aims and Objectives
Initial brief:
“Produce a realistic populated 3D model of a residential society. This project can be
carried out in collaboration with the urban modelling group. The complete model (if good
enough) can be used by others.”
Eventually these aims were altered to benefit a more general purpose of such a project
and accordingly to what time allowed. All of these changes were approved by the
project supervisor. Furthermore, the altered aims also to focus much more on the
graphical quality of the project.
Adding realism and accuracy to each modelled building has been the main focus of this
project. Assembling them in a way that looks like a real residential society was also
important. Nonetheless, it is important to stress the graphical quality of the buildings
was considered more important than the quality of the virtual scenery. The rendered
sequence will not be limited to a polygon count as the video will be rendering for as long
as necessary, also the models will be of high graphical quality. Limitations will mostly be
restricted to removing high polygon trees and plants from the society as vegetation
models often have more polygons than the building models. Nonetheless, the primary
priority of this project is the visual quality of the building models.

2 - Background & Survey
2.1 Background
In order to gain an appropriate understanding of virtual urban modelling, it is
necessary to research existing projects related to urban modelling. There are several
academic projects revolved around urban modelling, these projects have a focus on
creating realistic re-creations of already existing cities.
One of the project specialises in the production of models representing urban
environments, incorporating a mixture of manually produced detailed models
alongside semi-automatically generated buildings, constructed using in-house
Software. And focus of another project is to build a real-time virtual reality model of the
entire Los Angeles basin for use by architects, urban planners, emergency response
teams, and government entities.
Much of the research in urban modelling is done by the computer and video games
industry. Research in urban modelling is very industry driven, and not as widely
spread in the academic world. Computer and video games with realistic computer
graphics is more appealing to the end-consumers, while academic researchers focus
more on their efforts in efficiency and quality of computer graphics.

2.2 Tools and Techniques used in Urban Modelling
Today there are many tools available for creating urban models for virtual 3D
environments. Each has a different approach to modelling and there are several ways
of creating the models themselves within these programs.
Modelling package tools are used to draft buildings in an accurate manner according
to the building specifications by an architect or building designer. Some widely

known examples include AutoCAD, SketchUp, 3DS Max and Maya. The latter two are
mostly used for computer game development and computer animation as they also
include tools for creating character animation, while AutoCAD is more used among
architects. In this project we made AutoCAD files of villas, apartments and imported
them into a 3DS Max environment.
● HDRI maps are used for realistic environment.
● Bump and displacement mapping are used to create a realistic touch to ground
and other textures.
● Vray fur is used to create grass material.
● UVW mapping is a mathematical technique for coordinate mapping.

2.3 Research and Survey
Buying a house is considered as the largest investment people ever make. So it has to
be good investment. A family buying a home will live for several years in that house. So
the house should be in a good location and their should be facilities near the house.
We did research and survey to find out what people want in a home. We found out
various things that matters the most when shopping for a home.
● What we learned
1. Personal space, Defined
A Large master bedroom was nearly three times as popular as large area home.
2. Proximity over property
Proximity to major cities is more important than home size. 61% of people
selected a proximity upgrad, 22% selected large area home.
3. Privacy is overrated
Just 20% of people chose a far from city and 10% chose home far from main
road
4. Interior over Exterior
Interior luxury is much more important than exterior luxury. Luxury Kitchen (45%)
and master baths (28%) outperformed masonry construction, roofing and 2-story
deck.

●
1.
2.
3.
4.
5.

Most Popular
Luxury Kitchen, High-end cabinetry, countertops
Solid Hardwood / Throughout Stone Flooring
Home near the major city
In-ground pool
Large Area Home

●
1.
2.
3.
4.
5.

Least Popular
Full Brick / Masonry Construction
2-story luxury outdoor deck
Home far from main road
5 bedrooms
Home far from major city

●
1.
2.
3.

Location
56% chose to live in a better neighborhood
63% chose to be near the major city
78% chose to be near major road

● Construction
1. People doesn’t want old homes but are not hung up on having brand new homes.
2. Most popular construction related option is hardwood / stone floors throughout
the home.
●
1.
2.
3.

Exterior
1 car garage is important, 2 car garage not so much
A deck is important, 2 story luxury deck not so much
Patio Furnishing: grills, outdoor sofa

●
1.
2.
3.
4.
5.

Interior
Large master bedroom
Luxury kitchen, high-end cabinetry
Finished basements
Luxury master bath
3 bedrooms

3 - Theory & Design
3.1 Initial Ideas and possibilities
The initial idea for this project was to develop a rendered walkthrough video of the
society. The video would cover all the 3D models from different angles. As our main
focus was on the the graphics and rendered quality of the video so the rendering
process was taking a lot of time. A single 10 second of video was taking 4-5 hours and
sometimes day to render because of the high quality of graphics involved in 3D models.
3.2 Aims and design for project
The main focus for this project was to develop a real looking residential society based
on the research and survey we did. It would include villas, apartments, parks, swimming
pools, children’s play area, roads. The aims were to focus more on the graphical aspect
of the project and add realism to the urban models. As we were not able to render the
video because it was taking a lot of time so we just rendered the images of each 3D
model that we made.
As of now we were able to create villas, apartments, parks, swimming pool, play areas,
roads, but they can be arranged in many ways to give the society a good look. So, we
have arranged all the models according to what we feel was good looking.
After completing this project, several new ideas on how to expand the project have
come. These are discussed in section 5.
3.3 Resources
We have used various resources during this project. It goes into details on what
hardware and software tools, documentation and other resources have been used to
create each building and other models.
3.4 Hardware
The computer workstation is the most essential item of this project. Without a proper
workstation, modelling the buildings could not be possible. The workstations used
were machines available in the BTech laboratory and the our own personal computer.

Laboratory computer workstations basic specifications:
CPU: Intel i5, 3.20GHz
RAM: 4 GB
Video Memory: Intel internal graphics
Personal computer workstation basic specifications:
CPU: Intel i7, 7th generation, 2.9 GHz
RAM: 32 GB
Video Memory: NVIDIA GeForce GTX 1070 – 8 GB

3.5 Software
Windows 10 was the operating system and working environment in which this project
was implemented.
● 3D Studio Max
3D Studio Max, is a professional 3D computer graphics program for making 3D
animations, models, games and images
● Unreal engine
Unreal Engine 4 is a suite of integrated tools for game developers to design and
build games, simulations, and visualizations.
● AutoCAD
AutoCAD is a commercial computer-aided design and drafting software
application to create precise 2D and 3D drawings.
● SketchUp
SketchUp is a 3D modeling computer program for a wide range of drawing
applications such as architectural, interior design, landscape architecture, civil and
mechanical engineering, film and video game design.
● V-Ray
V-Ray is a computer-generated imagery rendering software application.

4 - Implementation, Approach and Results
4.1 Implementation
The subsections below describe the implementation, testing and results of this
project. It starts with discussing some basic techniques used in 3DS Max in very
general terms, and moves onto discussing how each building/element was modelled
separately.
4.2 Using 3DS Max, AutoCAD and SketchUp
3DS Max is the primary working tool and modelling package for this project. This
section goes into detail on what main techniques have been applied to the models. It
does not go into detail of how to create objects and general manipulation of vertices and
polygons. We used AutoCAD and SketchUp for making the floor maps.
4.3 Using V-Ray
Vray is a render plugin for 3DS Max. It is also available for the other 3d modelling
software like maya, sketchup etc. It mainly aim at creating photorealistic images,
together with improving rendering speed. There are two version available for Vray, one
is standalone and second one is online licensing server. http://www.chaosgroup.com/
provide a 30 days trial for student which we have used.

4.4 Grass
To create the grass material, we have used Vray fur material. The reason is that Vray
allow much control over the direction and variation like bend, initial direction, length,
thickness, gravity, density etc.
Also the color given to grass is using a gradient map created using RGB map.

4.5 Environment
The sky, sun and clouds are created using HDRi maps downloaded from
http://www.vizpark.com. These maps have a very high dynamic range which is best to
create sharp sun shadows.They have accurate white balance that will bring convincing
and colorful lightning into your scenes with a few clicks.

4.6 Trees
Trees are created using the foliage provided in the 3ds Max in built shapes. These
foliage look have more like a paper appearances leaves but to give them a realistic
touch we have created a map of leaves so that the leaves look real.

4.7 Water
● Pool Model and Materials
Pool model : a simple box converted to editable poly with the top polygon
removed and shell modifier to give it some thickness.
Material : a mosaic texture with light blue color which will give nice details and
color to the water later on.
Surface : The surface of the water is just a flat plane covering the entire pool
area.
● Water Material
Reflection and Refraction Color : Pure White
Fresnel reflections : Enabled
IOR : 1.33 (IOR value of water) for both the reflection and refraction.
Set a very light bluish color in the fog color slot
Water Waves : used a map in the bump slot with noise
Noise : Regular pattern with size of 4
● Caustics

Caustic is an optical phenomenon that occurs when light is refracted or reflected
by a curved surface. The rays of light get concentrated by the uneven surface
and therefore, produce various patterns of bright light. We created a separate
direct light in HDRI Map (Sun inside Map).
● Light Dispersion Effect
This is also an optic phenomenon in which a white light gets dispersed into
different color of lights much like rainbows or light through prism. To enable this
effect, go to the water material and enable “Dispersion” under Refraction.

4.8 Textures

4.9 Villas

4.10 Apartments

4.11 Playing Areas

5 - Conclusion and Evaluation
5.1 Interior modelling
Another way of increasing overall realism of the buildings would be to include the
interior of the buildings as full scale 3D models. So to do that we model each and every
component in 3DS max application and then export them into fbx files without textures.
Some of the models are shown below.

1. Furniture

2.Others

5.2 Interior designing
We would be designing the interior of the villas and apartments. We will enhance the
interiors to achieve a healthier and more aesthetically pleasing environment for
residents. Below are some rendered images for the assembled models. Moreover the
video will be delivered at the time of presentation of walkthrough of the apartment.

Dining Room

Kitchen

Washroom

Balcony

Bedroom

Lighting effect

Since lighting plays a important role we added a few spotlights and directional lights to
give/show high details of texture. The first images is the Television panel without any
light added. But the second images is with the light added and this gives a more realistic
look to the model.
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