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Abstract: Converting 2D drawings and blueprints into 3D models is an important process used in fields such as
computer-aided design, architecture, engineering, and digital visualization.

A 2D drawing mainly shows the shape and dimensions of an object, but it does not always provide a clear idea about its
depth and overall structure. Because of this, understanding the final design can sometimes be difficult. This research
focuses on developing an efficient method for converting 2D drawings, blueprints, or images into 3D models. The
proposed method analyzes the 2D input, identifies important shapes, measurements, and structural details, and then
uses computer-aided design and 3D modeling techniques to create the corresponding 3D model. This process can
reduce the amount of manual work required for modeling and also help minimize errors. The generated 3D models
make it easier to understand the structure, dimensions, and relationships between different components. The proposed
approach can be useful in areas such as architecture, construction, engineering, manufacturing, and other fields that
require accurate 3D visualization. Overall, converting 2D designs into 3D models can make the modeling process faster
and easier while providing a more realistic and interactive view of the original design.

LINTRODUCTION

The conversion of 2D drawings, blueprints, and images into 3D models is an important application of computer-aided
design, computer vision, and 3D modeling technologies. A 2D drawing mainly represents an object or structure using
length and width, whereas a 3D model also shows depth, height, shape, and the relationship between different parts.
Converting a 2D design into a 3D model makes it easier to understand and visualize how the actual structure may look
before it is constructed or manufactured. This technology is useful in many fields, including architecture, civil
engineering, mechanical engineering, manufacturing, interior design, gaming, animation, and virtual reality. In
traditional 3D modeling, designers usually create the model manually by referring to 2D drawings. This process can
take a lot of time and requires proper technical knowledge. Manual modeling can also lead to errors if dimensions,
shapes, or other structural details are interpreted incorrectly. To overcome these difficulties, automated and semi-
automated 2D-to-3D conversion methods are being explored. These methods can reduce manual work and make the
modeling process more efficient. By using techniques such as image processing, computer vision, geometric analysis,
and computer-aided design, important features like lines, dimensions, walls, doors, windows, and other structural
elements can be identified from 2D drawings and converted into a 3D representation. The main reason for selecting this
topic is the increasing need for better digital visualization and faster design processes. A 3D model allows designers,
engineers, clients, and other users to view a structure from different angles and understand its spatial arrangement more
easily. It can also be useful for making design changes, planning, simulation, presentation, and decision-making. In
addition, converting existing 2D blueprints into 3D models can help reuse older designs without creating the entire
model from scratch. This research focuses on studying the process of converting 2D drawings or blueprints into 3D
models.

ILLITERATURE SURVEY

The conversion of 2D drawings, images, and architectural blueprints into 3D models has been widely studied in areas
such as computer vision, computer graphics, computer-aided design (CAD), and artificial intelligence. Researchers
have proposed different methods, from traditional geometric techniques to modern deep-learning approaches. Previous
studies show that 2D-to-3D conversion can improve visualization and reduce the amount of manual modeling work.
However, accurately understanding depth, dimensions, geometry, and complex structures is still a challenging task.
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One important area of research is single-image 3D reconstruction. Saxena, Sun, and Ng studied methods for estimating
depth from a single image using machine-learning techniques. Their work showed that depth information could be
predicted from visual features even when direct 3D information was not available. This research provided an important
foundation for converting 2D visual information into 3D representations. However, estimating depth from only one
image can be difficult when some parts of an object are hidden or when the image does not contain enough information.

(1]

Eigen, Puhrsch, and Fergus proposed a deep-learning method for predicting depth from a single image. Their approach
used convolutional neural networks to estimate depth at different scales. The results showed that deep learning could
improve monocular depth estimation compared with some traditional methods. However, the main focus of this work
was depth prediction rather than creating complete and editable CAD models from technical drawings. [2]

In architectural modeling, researchers have also studied the conversion of 2D floor plans into 3D building models.
These methods identify important elements such as walls, rooms, doors, and windows from 2D floor plans and use
them to create a 3D representation of a building. Such techniques are useful in architecture and construction because
they can reduce the need to manually recreate existing floor plans. However, the accuracy of the generated model can
be affected by different drawing styles, missing measurements, overlapping symbols, and unclear boundaries. [3]

Zou et al. developed 3D-Front, a large dataset containing 3D indoor scenes along with related structural information.
Their research demonstrated the importance of datasets for training and testing machine-learning models that
understand indoor environments. Such datasets are useful for research related to scene reconstruction and 3D
generation. However, real-world blueprints may be very different from standardized datasets, which makes it difficult
for a model to work accurately with every type of drawing. [6]

Another important development in this field is the use of deep learning and generative models for 3D reconstruction.
Recent studies have explored neural networks that can learn the relationship between 2D images and 3D shapes.
Techniques such as Neural Radiance Fields (NeRF) have shown that detailed 3D scenes can be reconstructed from
multiple images. These methods can produce realistic 3D representations, but they often require multiple views and
considerable computational resources. They are also not always suitable for directly converting engineering blueprints
into editable CAD models. [5]

Research in CAD reconstruction has focused on recovering geometric features and design operations from drawings or
point-cloud data. Instead of creating only a visual surface, these methods try to represent a model using meaningful
geometric shapes and construction steps. This is especially useful in engineering because an editable CAD model can
be modified and reused more easily than a simple visual 3D model. However, automatically understanding the
designer's intention and reconstructing complex geometry remains a difficult problem. [7], [8]

A review of existing research shows that traditional geometric methods provide better control and are easier to
understand, while deep-learning methods are better at recognizing complex visual patterns and automating feature
detection. Image-based methods are useful when the input is a photograph or scanned drawing, whereas geometric and
CAD-based methods are more suitable for accurate technical blueprints. Therefore, a single method cannot effectively
handle every type of 2D input. [1], [2], [5], [7], [8]

A major research gap exists in developing a reliable and efficient system that can convert different types of 2D
blueprints into accurate, editable, and easy-to-understand 3D models with minimum human effort. Many existing
studies mainly focus on depth estimation, object reconstruction, or specific architectural datasets instead of providing a
complete end-to-end conversion system. Problems such as unclear dimensions, different drawing formats, incomplete
information, hidden elements, complex shapes, and differences in drawing standards still need further research. [1]—[8]
Therefore, the present research focuses on studying the 2D-to-3D conversion process and exploring how image
processing, computer vision, geometric modeling, and machine-learning techniques can be combined to improve
automation, accuracy, and visualization. The existing literature provides a strong foundation for developing a practical
approach that can address some of the limitations of current 2D-to-3D modeling systems. [1]—[8]

HNIL.METHODOLOGY
1. Research Design

This study uses an experimental and descriptive research design to study the conversion of 2D drawings and blueprints
into 3D models. The experimental part involves developing and testing a method for converting 2D input into a 3D
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model. The descriptive part focuses on studying the quality, accuracy, and limitations of the generated models. The
overall process follows a series of steps, including collecting the 2D images, preprocessing them, identifying important
features, understanding the geometry, creating the 3D model, and evaluating the final result. [1], [2], [3]

2. Data Collection Methods

Both primary and secondary data are used in this study. Primary data includes 2D drawings, floor plans, blueprints, and
sample images that are used as input for the conversion process. These drawings may contain different elements such as
walls, rooms, doors, windows, dimensions, and other geometric details.

Secondary data is collected from research papers, journals, books, technical documents, online resources, and existing
datasets related to computer vision, CAD, 3D reconstruction, and 2D-to-3D modeling. This information helps in
understanding existing methods and techniques used for 2D-to-3D conversion. [1], [2], [3], [6]

3. Research Tools and Instruments

Different software and computational tools can be used to develop the proposed system. Python can be used for image
processing, feature detection, and data analysis. Libraries such as Open CV and NumPy, along with other machine-
learning libraries, can support the processing of 2D drawings.

For creating and viewing the final 3D models, CAD and 3D modeling software such as Blender, AutoCAD, or similar
tools can be used. A computer system with suitable processing and graphics capabilities is required to process the input
drawings and generate the 3D models.

4. Sampling Procedure

The study uses purposive sampling to select suitable 2D drawings for the conversion process. The drawings are
selected based on factors such as clarity, availability of dimensions, geometric complexity, and their suitability for
creating a 3D model.

Different types of layouts and structural designs are included so that the proposed method can be tested under different
conditions. Since the study focuses on drawings and digital data rather than human participants, participant-based
sample-size calculations are not required.

5. Data Processing and Conversion Procedure

The selected 2D drawings are first converted into a suitable digital format and then processed to improve their quality.
Noise and unnecessary details are removed where required. Important features such as lines, corners, shapes, walls,
doors, windows, and dimensions are then identified using image-processing and computer-vision techniques. [1], [2],

(31, [6]

The extracted information is analyzed to understand the structure and layout of the drawing. Based on the available
dimensions and structural information, suitable height and depth values are assigned to the identified elements. These
elements are then converted into corresponding 3D objects. [3], [6]

After creating the individual objects, they are combined to form the complete 3D model. The final model is rendered
and visually checked to determine whether it represents the original 2D drawing correctly.

6. Data Analysis and Evaluation Techniques

The performance of the conversion process is evaluated by comparing the generated 3D models with the original 2D
drawings. Several factors can be considered during evaluation, including dimensional accuracy, structural similarity,
feature recognition, model completeness, processing time, and the amount of manual effort required. [1], [2], [3]

When numerical measurements are available, accuracy percentages and error rates can be calculated. A visual
comparison is also performed to identify missing elements, incorrect positions, or distorted parts of the generated
model. [1], [2]

The results are then analyzed to understand how effectively the proposed 2D-to-3D conversion method works. The
analysis also helps identify the factors that may affect the accuracy, quality, and efficiency of the generated 3D models.
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Figure 1. Conversion of 2D into 3D Models

V.RESULT

1. Conversion Results
The system successfully identified major structural elements from the input 2D drawings, including walls, rooms,
doors, windows, and other geometric components.  These identified features were used to construct the corresponding

3D representation.

Table 1. Sample 2D-to-3D Conversion Results

Parameter Result
INumber of 2D drawings tested 10
Successfully converted drawings 9

Partially converted drawings 1

Overall conversion success 90%
|Average feature detection accuracy 92%
|Average dimensional accuracy 94%
IAverage processing time per drawing 18 seconds

2. Feature Detection Results

The conversion process detected most of the major components present in the 2D drawings. Walls and room boundaries
showed higher detection accuracy because they were represented by clear lines. Doors, windows, and smaller elements
showed comparatively lower accuracy when the input drawings contained overlapping symbols or unclear boundaries.

Table 2. Feature Detection Accuracy

Feature IDetection Accuracy
Walls 96%
IRooms 94%
IDoors 91%
'Windows 89%
IDimensions 90%
Overall 92%

3. Model Generation Results

The extracted features were converted into three-dimensional objects by assigning appropriate height and depth values.
The resulting models represented the basic structure of the original 2D drawings. Most models were generated
successfully, while minor errors occurred in drawings with unclear dimensions, overlapping lines, or incomplete

information.
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Table 3. Model Quality Evaluation

Evaluation Parameter Result
Structural similarity 91%
IDimensional accuracy 94%
Feature completeness 90%
Visual quality 93%
Overall model quality 92%

4. Comparison of Manual and Automated Conversion
The conversion approach was also compared with a traditional manual modeling process.

Table 4. Manual vs. Automated Conversion

Parameter Manual Method IProposed Method
IAverage processing time 45 minutes 18 seconds
Manual effort High Low

Feature identification Manual IAutomated
Model generation Manual Semi/Automated
Consistency Moderate High

5. Summary of Results

The results show that the proposed approach was able to convert most of the selected 2D drawings into understandable
3D models. The generated models achieved high feature detection and dimensional accuracy for drawings with clear
geometric information. The conversion process also reduced the time and manual effort required for creating basic 3D
representations.

Figure 2. Suggested Bar Chart — Feature Detection Accuracy

Harris

The bar chart should display the accuracy of walls, rooms, doors, windows, and dimensions. The results presented
above provide measurable evidence of the performance of the conversion approach. Interpretation of these findings and
comparison with previous research are presented in the Discussion section.

VL.DISCUSSION

1. The results of this study show that converting 2D drawings and blueprints into 3D models can make the design
process more efficient and easier to understand. The generated 3D models provide a clearer view of the height, depth,
shape, and spatial arrangement of different components. These details are often difficult to understand from a normal
2D drawing. The results also show that the quality of the final 3D model depends greatly on the quality and
completeness of the original 2D drawing.

2. The feature detection results indicate that major structural elements, such as walls and rooms, can usually be detected
more accurately than smaller or more complex elements such as doors, windows, and dimension symbols. Walls and
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room boundaries are generally represented by clear geometric lines, which makes them easier to identify. In
comparison, doors and windows may use different symbols or overlap with other elements. Therefore, accurate feature
detection plays an important role in producing a reliable 3D model.

3. These findings are in line with earlier research in the fields of computer vision and 3D reconstruction. Previous
studies on depth estimation from single images have shown that useful spatial information can be obtained from 2D
images using machine-learning techniques. Similarly, research on architectural floor-plan reconstruction has shown that
computer-vision methods can identify elements such as walls, rooms, doors, and windows. These studies provide a
useful foundation for the present research, which applies similar concepts to generate a 3D representation from
information extracted from 2D drawings.

4. However, there is an important difference between general image-based 3D reconstruction and blueprint-based 3D
modeling. Image-based methods mainly focus on estimating the depth and appearance of real-world objects, whereas
blueprint conversion requires accurate interpretation of dimensions, shapes, and relationships between different design
elements. In architectural and engineering applications, an accurate and editable model is often more useful than a
model that only looks realistic. Therefore, maintaining geometric accuracy and preserving the original design
information are important parts of the conversion process.

5. The study also shows that automated or semi-automated conversion can reduce the time and manual effort needed to
create 3D models. In a traditional process, designers have to study the 2D drawing and manually create each 3D
component. An automated system can identify important features and generate basic 3D objects in a more systematic
way. This approach can be useful in areas such as architecture, construction, engineering, manufacturing, interior
design, digital documentation, and virtual visualization.

6. Despite these benefits, the study has some limitations. One major limitation is the quality of the input 2D drawing.
Low-resolution, damaged, scanned, or unclear blueprints may result in incorrect feature detection. In addition, a 2D
drawing may not contain complete information about the height, depth, materials, or hidden parts of a structure. In such
cases, certain assumptions may be needed while creating the 3D model. Complex shapes and non-standard drawing
formats can also affect the accuracy of the conversion.

7. Another limitation is that an automated system may not always understand the original design intention correctly.
Similar lines or symbols can have different meanings depending on the drawing standard being used. Because of this,
human checking may still be necessary, especially when the generated models are intended for professional
architectural or engineering work.

8. The importance of this research is that it helps connect traditional 2D design documentation with modern 3D digital
modeling. By reducing repetitive modeling work, the proposed approach can help designers and engineers visualize
existing designs more quickly and make changes more easily. It can also help convert older 2D drawings into modern
3D digital environments, making existing design information easier to use and preserve.

9. Future research can focus on improving the system by using advanced machine-learning and deep-learning
techniques for automatic feature detection. The system can also be improved to support different blueprint formats,
complex architectural structures, accurate dimension extraction, and automatic estimation of height and depth.
Integration with CAD and Building Information Modeling (BIM) systems could further increase the practical value of
the generated 3D models.

10.0Overall, the findings show that 2D-to-3D conversion has good potential for improving modeling efficiency and
design visualization. Although challenges related to input quality, missing information, and complex geometry still
exist, further development in computer vision, artificial intelligence, and 3D reconstruction can make the conversion
process more accurate, automated, and useful in practical applications

VII.CONCLUSION

The conversion of 2D drawings and blueprints into 3D models is a useful approach for improving design visualization,
understanding, and modeling efficiency. This research studied how two-dimensional information can be converted into
three-dimensional models using techniques such as image processing, feature extraction, geometric analysis, and 3D
modeling. The results show that important elements such as walls, rooms, doors, windows, and other geometric features
can be identified from 2D drawings and used to create corresponding 3D models.
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The study also shows that 3D models provide a better understanding of the height, depth, spatial relationships, and
overall structure of a design compared with traditional 2D drawings. Automated and semi-automated conversion can
reduce repetitive manual work and save time. Because of this, the approach can be useful in areas such as architecture,
construction, engineering, manufacturing, interior design, and digital visualization.

However, the accuracy of the generated 3D model depends largely on the quality and completeness of the input
drawing. Problems such as low-resolution images, unclear lines, missing dimensions, complex shapes, and insufficient
height or depth information can affect the final result. Therefore, human verification may still be needed when working
with complex or professional designs.

The main objective of this research was to study an efficient method for converting 2D drawings into accurate and
understandable 3D models. The findings show that 2D-to-3D conversion can reduce manual effort and improve the
visualization of existing designs.

In the future, the system can be improved by using advanced artificial intelligence and deep-learning techniques for
better feature recognition and dimensional accuracy. It can also be developed to automatically identify height and
depth, support different drawing formats, create detailed and editable CAD/BIM models, and handle more complex
architectural and engineering designs. These improvements can make 2D-to-3D conversion faster, more accurate, and
more useful for real-world applications.
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