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ABSTRACT

This paper introduces an innovative offline software solution designed to
facilitate the transformation of traditional 2D blueprints into comprehen-
sive 3D models. The proposed software integrates critical data layers,
including high-resolution satellite imagery, user-editable detailed annota-
tions, and offline map data, to ensure a secure, rapid, and user-friendly 3D
model creation process. The resulting 3D models offer significant bene-
fits for improved tactical planning in scenarios demanding safe operations,
enhanced indoor navigation capabilities, and effective blind spot detection.
Furthermore, the software incorporates Al-based elements to refine catego-
rization accuracy within the generated 3D environments, thereby enhancing
the overall utility and precision of the models.
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1 Introduction

1.1 Background

The precise planning and decision-making in a variety of mission-critical situations, 2D blueprints must be converted into
3D models. Conventional methods hinder efficiency and security in sensitive areas by requiring a large amount of human
intervention or online resources. Furthermore, it is still difficult to include satellite imagery and guarantee accurate modeling
for tactical planning[1, 8]. Innovative offline solutions that support safe, mission-specific applications, improve situational
awareness, and enable quick 3D visualization are becoming more and more in demand as operational settings get more

complicated([2, 7, 9].

1.2 Problem Statement

The effectiveness of current techniques for turning 2D plans into 3D models is limited in safe and mission-critical situations
because they frequently require a lot of user input or internet connectivity. For example, precision and low latency are
necessary for effectively simulating complex indoor situations or incorporating satellite information. This demonstrates the
necessity of an offline, Al-powered system that generates 3D models automatically while guaranteeing contextual correctness,
speed, and flexibility to meet a range of operational needs.
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2 Literature Survey

Due to its potential to improve operational efficiency and planning accuracy, the conversion of 2D blueprints into 3D models
has gained popularity. In recent years, a lot of research has been done on methods for automating this procedure. Advanced
techniques for converting 2D plans into 3D models are covered by Smith and Thompson (2021)[1, 12, 15], who highlight their
use in disciplines including engineering and architecture [1, 3, 4]. This study identifies important issues that are still pertinent
in mission-critical settings, such as maintaining spatial precision and reducing human interaction.

In security applications, where internet connectivity could jeopardize mission integrity, offline capability is essential. In
their study of methods for combining GIS data with 3D mapping in offline settings, Brown and Patel (2022) emphasize
security and usability in situations like building surveillance and catastrophe management [2, 10, 13]. Their results highlight
the significance of pre-loaded data and robust processing capabilities for offline software, aligning with the need for secure
tactical planning tools.In operations planning and tactical briefings, 3D virtual models are essential. The application of these
models in national security operations is examined by Li and Wang (2024) [6, 11], who show how they can improve situational
awareness and decision-making [3, 5]. Features like blind spot detection and accurate indoor navigation are highlighted in the
study because they are essential for efficient planning and movement in challenging situations.

The creation of an offline, Al-powered solution for 2D-to-3D model conversion is informed by all of these investiga-
tions. This strategy can greatly enhance tactical planning and mission execution by tackling issues like automation, offline
functioning, and contextual adaptability [14, 16].

3 Proposed Approach

This paper proposes an innovative framework for offline 2D-to-3D model conversion with the following key components:

1. Automated 2D-to-3D Transformation: Employs Al algorithms to analyze 2D plans, detect structural elements, and
generate accurate 3D models with minimal user intervention. Machine learning techniques are used to identify patterns
in 2D blueprints, ensuring precise model creation.

2. Customizable Input Processing: Supports user-defined building-specific details, such as floor layouts or utility place-
ments, for creating highly detailed 3D models tailored to specific operational needs.

3. Blind Spot and Active Zone Analysis: Incorporates algorithms to detect blind spots and active zones in 3D layouts,
enhancing tactical planning and situational awareness.

4. Offline Functionality: Ensures complete offline operability through efficient data storage and processing, making the
system secure and reliable for sensitive missions.

The process begins with parsing 2D input plans and extracting key structural features. Satellite data and user-specific details
are integrated into the framework, followed by Al-driven 3D model generation. Advanced algorithms identify strategic blind
spots, while offline functionality ensures secure, uninterrupted operations.

4 Method

4.1 Research Design

The following steps are part of the offline 2D-to-3D model conversion framework study design:
1. Collecting And Preprocessing Data: Compiling user input, satellite photos, and 2D plans.

2. Feature Extraction and Integration: To create enhanced 3D modeling, important features from the data are extracted
and combined.

3. Automated Conversion from 2D to 3D: Al is used to create 3D models from 2D data with little input.

4. Identifying blind spots and modifying the model according to user-specific information are examples of tactical anal-
ysis and customization.

5. Offline Model Generation: Making sure that secure procedures can be conducted offline.

6. Validation and Optimization of the Model: Verifying and improving the model’s precision and effective.
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4.2 Research Procedure

The suggested offline 2D-to-3D model conversion framework follows this step-by-step process:

Conversion of 2D Blueprints into 3D Model

Figure 1: Workflow of Proposed Approach

Step 1: Gathering and Preparing Data

* Gather building-specific inputs, satellite photos, and 2D plans.

* Prepare satellite maps for integration and preprocess the data by removing structural elements from the 2D designs.
Step 2: Integration and Feature Extraction

» Take important elements out of the 2D drawings, like utility locations, layout specifics, and dimensions.

* Add geospatial context to the models by integrating satellite data to enhance the 2D features.
Step 3: Automatic Conversion from 2D to 3D

* Use Al techniques to automatically create 3D models from the pre-processed 2D data. Figure 1. Workflow of proposed
approach

* Create 3D structures with little assistance from humans while maintaining context integration and spatial precision.
Step 4: Customization and Tactical Analysis

» To improve tactical planning, locate active zones and blind spots in the 3D model.

* Give users the ability to modify building-specific information to suit their operational requirements.
Step 5: Generation of Offline Models

* Make sure the system runs completely offline and store satellite maps that have already been loaded.

 Ensure safe processing without requiring internet access in mission-critical settings.
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Step 6: Validation and Optimization of the Model
* Verify the produced models’ precision and effectiveness in practical situations.
* To increase speed, accuracy, and usability, refine the model in response to user feedback.

Step 7: Output: Offer tactical insights in the final 3D model to facilitate safe, quick planning and decision-making.

4.3 Algorithm

Algorithm 1 Convert 2D to 3D

Algorithm: Convert 2D Blueprint to Interactive 3D Model
Input:

blueprint: Path to the input 2D blueprint file.

parameters: Dictionary containing parameters for 3D model generation (e.g., staircase layout, length, breadth, height).

geo_data: Optional geographical data for offline mapping (e.g., Google Maps tiles, satellite images).
Output:

A 3D walkthrough model with interactive exploration features.
Steps:
1. Import and Validate 2D Blueprint:

a. Load the 2D blueprint data using the provided " blueprint” file and ~ parameters".
b. Validate the imported data to ensure itis in the expected format and contains necessary information.
2. Generate Initial 3D Model:
a. Process the validated 2D blueprint data and the provided "~ parameters” to generate a foundational 3D model structure.

3. Extract and Visualize Detailed Points:

a. Extract specific detailed points or features from the generated 3D model.

b. Visualize each of these detailed points within the 3D environment for inspection or further processing.
. Integrate Offline Geography (Optional):

a. If “geo_data’ is provided:

i. Integrate the geographical data with the existing 3D model to provide real-world context and offline mapping capabilities.
5. Export 3D Model:
a. Export the finalized 3D model to a suitable file format for further use or deployment.

»

6. Enable Navigation and Feature Exploration:
a. Initialize a set of interactive navigation features for the 3D model.
b. Detect Active Spots: Identify and enable interaction with active or significant areas within the 3D model.
c. Detect Blind Spots: Identify and potentially highlight or provide mechanisms to navigate around blind spots within the 3D model.
d. Locate Electric Boards: Identify and mark the locations of electric boards or similar utility points within the 3D model.
e. ldentify Entry/Exit Points: Locate and mark the designated entry and exit points within the 3D model for navigation purposes.
Return: The generated 3D walkthrough model with enabled interactive exploration features.

5 Results & Discussion

Some of the screenshots of the implementation of the proposed work is shared below:

Saranya S, Varsha D, Sabarish S, (2025). Conversion of 2D Blueprints into 3D Model, 4(Special Issue), 01-08.



ISSN: 2583-5343 Int. J. of IT, Res. & App, Vol 4, Special Issue: May 2025 Page 5

IMPORT 2D
BluePrint

Geographical Inputs lattitude @

T

Parameter Inputs

Length @D creadth @D Height
Staircase Layout @ Entry @D Exit

Blind spot
0 Active spot W)

mamdmmu

2= [Electric Board spot VOSSP

i

@ Exit Spot
[/ Farameters e

Figure 3: Key Features
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Figure 4: 3D Model

A feature-rich, geographically integrated, and accurate 3D model was built.

Algorithm 2 Geographically Integrated Accurate 3D Model
Algorithm: 2D to 3D Blueprint Conversion

Input: 2D blueprint file, Parameters (e.g., staircase layout, length, breadth, height), Optional geographical data.

Output: Final 3D walkthrough model.

p—

. Verify the input parameters after importing the 2D blueprint.
Create a comprehensive 3D model from the blueprint.

Dissect and thoroughly examine each component or point.
For real-world alignment, use optional geographic data.

Draw attention to important details like blind and active spots.

Make it possible to explore and navigate the 3D model interactively.

NS, R w N

Create the final walkthrough presentation by exporting the model.

6 Conclusion
This paper integrates geographical data, interactive navigation, and parameter-driven modeling to provide an organized method
for turning 2D designs into 3D models. The concept shows how feature identification, real-world alignment, and computa-

tional techniques may enhance architectural visualization, making it appropriate for a variety of applications like virtual
walkthroughs, safety analysis, and construction planning.
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