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Abstract— Automatic scene generation using text offers a 

unique multimedia approach to classic story telling and 

human computer interaction with 3D graphics. In this paper, 

we present a newly developed system that generates 3D 

scenes from natural language text input. Our system is 

intended to benefit non-graphics domain users and 

applications by providing advanced scene production 

through an automatic system. Scene descriptions are 

constructed in real-time using a method for depicting spatial 

relationships between different objects. The advantage of 

natural language editing interfaces is strongest when 

performing semantic operations at the sub-scene level acting 

on group of objects. We learn how to manipulate these sub-

scenes by analyzing existing 3D scenes. We are parsing 

user’s natural language command and then transforming it 

into a semantic scene graph which is used to retrieve 

corresponding matching sub-scenes from the databases. We 

then augment this retrieved sub-scene by adding other 

objects from the text description. Finally, a new 3D scene is 

synthesized by aligning the augmented sub-scene with the 

user’s current scene, where new objects are spliced into the 

environment, possibly triggering appropriate adjustments to 

the existing scene arrangement. 
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I. INTRODUCTION 

The ability to map descriptions of scenes to 3D geometric 

representations has a wide variety of applications viz 

computational design, VR/AR, and robotics are placing an 

increasing demand for rich 3D content, especially those in 

indoor environments. Natural language is the most 

accessible input for content creation. With no training, the 

language- or text-driven editing is fun, open-ended and 

stimulates the imagination. Directly converting languages to 

3D scenes has been a long and on-going pursuit since the 

pioneering work on WordsEye. To date, most research has 

emerged from the natural language processing (NLP) 

community where the focus has been on mapping explicit 

scene arrangement languages to object arrangements. 

Clearly, such explicit commands can be tedious and 

unnatural.  

We develop an interactive scene editing tool. It 

allows the creation of 3D indoor scene followed by natural 

language editing commands .An input language statement is 

turned into a semantic scene graph to retrieve a suitable sub-

scene from the 3D scene database. Once a sub-scene is 

retrieved, it is augmented with additional objects based on 

the input text and scene context. Next, this augmented sub-

scene is semantically aligned with the current scene. Finally, 

a new scene is synthesized by splicing the augmented sub-

scene into the current scene, possibly triggering appropriate 

adjustments to the existing scene arrangement 

II. PROBLEM STATEMENT 

To design and generate 3D indoor scene from text 

description. 

III. NEED OF WORK 

The pioneering work on the previous system demonstrated 

linguistic manipulation of objects in 3D scenes. Recently, 

text to 3D scene generation systems have been built for 

WordsEye system and later work by Seversky and Yin. 

These systems use manually defined mappings between 

language and their representation of the physical world. It 

also forces users to use unnatural language to express their 

intent. We propose the system which reducing dependence 

on manual lexicons by mapping descriptions to objects from 

a set of 3D scenes and associated textual descriptions. 

IV. OBJECTIVES 

To provide novice users the freedom to use compact   

natural language commands to generate and edit a 3D indoor 

scene. 

To improve both the complexity and realism of the 

generated 3D scenes. To minimize the time required for 

manual scene generation. 

V. SYSTEM DESIGN 

 
Fig. 1: System Architecture 

The proposed system is divided into following four 

modules: 

1) Text processing:  

The input should be in natural language. It must specify the 

user’s requirements clearly. Text processing module consists 

of text parsing. In the text parsing, system uses Stanford 

CoreNLP framework to perform part of speech tagging and 

convert input statement into a dependency tree. 
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2) Semantic graph conversion: 

It contains entity command representation, pattern matching, 

canonical entity command representation and conversion to 

semantic scene graph. With the help of entity command 

representation, system converts low level dependency 

representation into a list of entities annotated with attributes, 

relationships and command verbs which operates over 

entities. After that system uses pattern matching over the 

dependency parse to assign all other properties. The 

canonical entity command representation defines the 

descriptive form, where base nouns are objects that have 

sets of attributes that describes them to be canonical and 

possible transform our input entity command representation 

into the descriptive form. Then our entity command 

representation transforms easily into a semantic scene graph. 

3) 3D scene processing: 

The module consists of database preparation, semantic 

graph from a scene and relational model. In the database 

preparation system collects the 3d scenes from different 

databases. To build a semantic graph, system builds an 

object node for each object in the scene and save its 

category as a node label. Relational model is used to encode 

object relationships for a given text description. 

4) Language driven scene editing: 

The module consists of sub-scene retrieval, augmentation, 

sub scene accommodation and layout adjustment. The sub-

scene retrieval is to extend the current scene by obtained set 

of sub-scenes and its relationships from the text. In the sub 

scene accommodation, sub scenes are combined as stated by 

the user’s text description. The layout adjustment manages 

the arrangements of objects and entities. The required 3D 

scene is generated from text description. 

VI. CONCLUSION AND FUTURE SCOPE 

This paper will focus on the generation of 3D indoor scene 

from the description given by the user. The System 

incorporates natural language processing to implement this 

project Amazon Web Services are used. The Scenes are 

stored in EC2 and S3 bucket. Our system uses text to 

construct 3D scenes based on spatial relationships. The text 

enables scenes to be describe without requiring knowledge 

about 3D graphics or specific tools. This type of systems in 

which interaction with and construction of 3D graphical 

media can be as natural as communicating via text. This 

work serves as a foundation to much more encompassing 

and automated systems. 

A side from learning and retrieving everything 

from available 3D scene databases, we could also extend 

knowledge acquisition to other sources like ImageNet or 

KnowledgeNet. We are also interested in applying 

techniques developed in our work to other contexts 
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