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Abstract: 

2D to 3D conversion has been a very much indispensable field of research due to 

its importance in many fields like robotic vision, intelligent healthcare etc., There is 

huge attraction among consumers for 3D hardware and technology. This has been 

an area of study for a decade. This paper presents a survey of existing techniques 

and algorithms that prevail in order to perform 2D to 3D conversion in a much 

accurate and realistic manner. The paper discusses range of techniques from pattern 

recognition, depth estimation in images, automatic conversion using local 

parameters of images, Neighborhood parameters of pixels in images etc., The 

proposed system is discussed as a more accurate version over the existing problem. 
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I. INTRODUCTION 

3D motion pictures are becoming much common these 

days. The consumer reception of the technology paves way 

for areas like 2D to 3D image conversion. Industry is 

looking for optimal solutions in order to build salable 

products to increase the return on investment. This area is a 

wide field of research. The parameters and options 

considered in each and every technique is different. The 

artificial intelligence perspective with Neural Networks is 

also a viable option to improve the accuracy. Various 

machine learning algorithms and hardware oriented 

solutions like GPU are also considered good solutions. 

There have been variety of solutions involving Image 

Processing and Pattern Matching. Considerable work has 

been done in machine learning and Deep Learning is a 

promising solution. Stereovision, Filtering, Segmentation 

and cascading image features are all possible solutions that 

have proven as good solutions. But the area is still awaiting 

better solutions to improve the precision, accuracy and 

hence the realistic nature of conversion can be preserved. 

This gives way for more possibilities in this area for 

improvement. Effectiveness and Efficiency can be taken for 

parameters in the case of improvement. Chapter II discussed 

existing works and their classification. Chapter III proposes 

the system architecture. Chapter IV suggests the Conclusion 

and scope for future work. 

II.RELATED WORK 

The process of 2D to 3D image conversion is performed 

with the help of several techniques. The following is a 

survey of various such technologies which are classified as 

below. They are not individual techniques but often are used 

as a bundle with each other. But improvisation in related 

work has been shown in any one of these individual 

techniques. Hence the list is rendered as a classification. 

A. Image Processing 

Image processing is a wide area of options for 

accommodating the conversion process. There are so many 

local parameters of images that can be considered for the 

conversion and therefore its optimization. The following are 

some of the works. 

Sadhanaet.al(2016)[1] propose a system where automatic 

conversion from 2D to 3D is proposed using local attributes. 

There are two techniques used namely depth estimation and 

global estimation of the entire depth map of query image. 

The nearest neighbor regression algorithm is used here. 

Gao et al(2015) [2]present a paper on a method for the 

quality assessment of the 3D objects which is actually 

formed from 2D data. The point cloud and information like 

height are used to perform pattern matching of height data in 

real locations. 
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Liu et al(2016), [3] in this paper, present an issue and 

solution about face alignment. They present a regression 

model for this purpose. The proposed idea selects the 

features which can be relied upon for face alignment by 

going for a different idea in regression using a concept 

called repressors unlike least squares.  To find the pose 

variation the system proposes deep convolution techniques 

and artificial neural network. 

Guo et al(2016)[4], In this work, a new method based on 

dominant Local Binary Pattern (LBP) which can be used to 

address the issues of scale variation while performing 

pattern classification especially the texture. The technique 

suggest usage of noise filtering with Gaussian filters. A 

histogram is formed in this technique from the features and 

then LBP is built therefrom. Different scales are addressed 

by identifying the frequency in different scales and the 

invariant object features therein. 

Liu et al(2018)[5], present in this paper an approach to 3-

D building model retrieval based on two steps with which 

the building model is classified. The distance is transformed 

and the features are extracted. Then they are classified. The 

3D model is projected and downcast to 2D images from the 

extracted features and viewpoints. 

Chatoux et al(2019) [6] propose a full-vector gradient for 

multi-spectral sensors. This technique optimizes the visual 

content from input channels  taking into account their nature 

of not grasping the input in non-orthogonal fashion. 

Independent of the number of channels and the visual 

content is much general in nature. 

Wang et al(2019, [7] suggest a convolution neural 

network-based in order to upgrade the accuracy part. Deep 

learning is used in order to perform the classification and 

pattern recognition. Later the image is reconstructed. 

Cui et al(2019)[8] propose a simple but efficient spectral 

filter tracking (SFT) method with graph based concerns. 

Here the region of interest is modeled as a grid.  Regression 

model is imposed and the filtering is performed for 

classification. This helps in learning. 

Debayle et al(2006)[9] suggest General Adaptive 

Neighborhood Image Processing (GANIP) approach. This is 

based on neighborhood information which is used for 

pattern matching and classification. Context dependency is 

underlying principle for analysis. The principle is flexible 

because it takes the adaptive path. 

Huitron et al(2014) [10] insist on conversion to 3D video 

color conversion from 2D video sequence. This is 

implemented in different hardware platforms also. The 

neighbor frame information is used for color conversion 

which is most reasonable and also GPU implementation 

improves the performance, 

Lin et al(2011) [11] present in this paper, that the depth 

map is prepared by separating the foreground and 

background information by using artificial intelligence and 

neural networks. First the separation of foreground and 

background happens and then the depth map is constructed 

from the features studied. The information are then merged 

for learning purposes. 

Yaras et al(2010) [14] suggest about the True-3D imaging 

where the light distribution is taken into account. The light 

distribution information is missed in many systems which 

misleads the conversion of 2D to 3D information. But this 

proposed system does take this information into account. 

B. Pattern Matching 

Pattern Matching and thereby performing the conversion 

by reconstruction of image parameters is another technique. 

The following is the summary of works regarding the same. 

Vincent et al(2015) [15]  proposed a method for 

conversion using image matching with sub images which 

are local in nature. In this system camera position is 

estimated, the anchor points are calculated, then depth 

estimated. From all this information the conversion is 

performed. 

Al-Osaimi et al(2016) [16] suggests that there is 

possibility to build a 2D representation from which easily 

3D conversion can be done called 3DoF. The information of 

all 3DoF rotations and the features are used to construct the 

invariant 3DoF patterns. This also overcomes the scale 

problem. 

C. Depth Estimation 

Depth Estimation is unavoidable area in the 2D to 3D 

conversion platform. The conversion is based on calculation 

of depth as the primary step after segmentation, finding the 

region of interest , classifying the local and global 

parameters etc., The following works through more light 

into such solutions. 

Galabov (2014) [17] This proposed algorithm is a series 

of 8 steps which are color based segmentation, rule based 

region detection to find specific areas of  interest, 

Qualitative depth map construction, image classification as 

indoor or outdoor with or without geometric appearance, 

vanishing lines detection, geometric depth map detection, 

consistency verification of detected region, fusion of 

qualitative depth map and the geometric depth map. 

Dholariyaet.al(2015), [18] present a proposed system to 

show how 2D to 3D conversion is done using Depth 

Estimation. In the process, image is taken as input, regions 

are grouped as per contour information, depth assignment, 

cross bilateral filtering and image depth based rendering is 

performed to acquire the output. Support Vector Machine is 

used to identify the region of interest. 

Konrad et al(2012) [19] developed a simple and efficient 

2D-to-3D image conversion algorithm. The parameters like 

Average Cross covariance, Median Cross Covariance and 

Processing time are calculated for the proposed algorithm 

with warp and no warp and conversion for 3D with Make3D 

algorithm over the Kinect Depth dataset performing the 

LOOCV tests and with the help of K-NN algorithm. 

Patil et al [20] present their work on 2D-to-3D image or 

video conversion with depth estimation. The objects 

structure while at motion is considered for the conversion 

purpose. Color and texture are other information taken into 

account. 

D. Machine Learning 

Machine learning is an indispensable area where 

classification, prediction, association and further statistical 

analysis is done with images and image parameters.The 

following works show some innovative solutions in the field 

of image conversion to 3D format. 
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Chahal et al(2015) [21] present in this paper, 

neighborhood features that preserve the point information 

which are non linear or linear in nature. This is a supervised 

learning technique and gives a smooth 3D output. 

Zhang et al(2019) [22]present a work on estimation of 

pose variation. Possible pixel changes are taken into account 

too. Convolution neural networks are used here. Frontal and 

non-frontal facial features are also used for pose variation 

estimation. 

Fang et al(2019) [23]present their work in the field of 

Stereoscopic saliency detection using 3D convolution neural 

networks and artificial learning techniques for classification 

and learning purposes. 

Guo et al(2016) [24] propose a deep learning neural 

network which is a supervised classification technique by 

reducing the loss involved in dimensional space 

transformation from high to low dimensions. The Euclidean 

distance of features directly corresponds to the semantic 

similarity of images. 

E. Neighbourhood Analysis 

Much  appropriate is the analysis of pixels and nearby 

ones in order to reconstruct the 2D to 3D image. This 

involves many machine learning algorithms. It is classified 

as a separate area because of its higher and indispensable 

nature of applicability. Following works allow detailed 

understanding of such systems. 

Spencer et al(2019) [25] present a Selective segmentation 

method where the author defines the new model with 

techniques like finding contours, distances, random walk in 

order to perform neighborhood based analysis of image 

content input. This helps to classify and match the region of 

interest. Kampffmeyer et al(2019) [26], the authors propose 

a pure Connectivity Net (ConnNet). This helps to find the 

martching pixels in the neighborhood and helps to match 

even cascaded content. This would help in the 2D to 3D 

content and vice versa.  The above chapter content presents 

the possible solutions for the conversion of 2D to 3D format 

based on various techniques and technologies. 

III.PROPOSED SYSTEM& RESULTS 

The proposed system presents the basic system block 

diagram for the process of conversion of 2D to 3D format 

for images in realistic fashion using image processing. 

 
Fig 1: Block Diagram of Primary 2D to 3D Conversion 

 

The above block diagram shows the steps in the 

conversion of image from 2D to 3D format. The steps are 

explained in detail as below. 

i. Image Filtering 

ii. Image Segmentation 

iii. 2D to 3D Transformation Algorithms 

iv. Reproduction of local parameters like image 

lighting and textures 

i. Image Filtering 

Filtering in spatial domain involves the processes like 

enhancing some features and removing unwanted features. 

For example, constructing an occluded object or objects in 

dark lighting backdrop. It involves smoothing, sharpening, 

edge enhancement etc., 

ii. Image Segmentation 

Image Segmentation is a process of partitioning the image 

to various multiple segments in order to change the 

representation of the image or perform pattern matching. 

This involves labeling pixel groups based on location and 

geometry based on contours and silhouettes. 

iii. 2D to 3D Transformation Algorithms 

This section involves various steps involved in the 

conversion of 2D to 3D image. The specific technique based 

algorithms are used here. 

Using Image Processing, The basic technique is to 

perform segmentation of the image in 2D format. The region 

of interest is found from them. Therefrom edge information 

and the depth estimation happens. Based on neighborhood 

information of pixel and local attributes like color, texture, 

spatial and geometric information, the 3D visualization is 

done with the help of classification and machine learning 

algorithm. Thus the 3D conversion happens. The parameters 

and options considered in each and every technique is 

different. The artificial intelligence perspective with Neural 

Networks or Deep Learning is also a viable option to 

improve the accuracy. [27] 

The algorithm for depth estimation is found as below. 

1. Choose the appropriate image content. 

2. Divide the image into B number of blocks. 

3. Choose the edges of the each block and name them 

uniquely. 

4. N is number of segments. 

5. Eav is average number of edges in total edges of a 

block. 

 
6. Euclidean Distance from one point to center point 

is calculated iteratively. 

7. The distances are merged and the weight is 

calculated. 

 
8. Average Global depth gradient is Gn. 

9. Global depth 𝐷𝑔𝑙𝑜𝑏𝑎𝑙   =   𝑊𝑛
𝑇
𝑖=1  ×   𝐺𝑛  is 

calculated 

10. After the depth estimation, the cascading of the 

local image attributes usually helps in 3D visualization. 
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Machine Learning is a viable technique that comes handy 

for classification, association, correlation and prediction 

purposes using image attribute information. The pixel’s 

local attributes and global attributes of images are also used. 

Especially when it comes to occlusion and filling the gaps 

during 3D visualization of the 2D information, the machine 

learning techniques helps a lot. 

The proposed system aims at 2D to 3D conversion with 

image processing techniques and machine learning 

techniques. The prime issues in the 2D to 3D conversion 

like reconstruction from image sections that are from poor 

background lighting, local and global image attributes, 

occluded information that has to be produced with highly 

realistic manner are addressed in the system. The usage of 

machine learning techniques like deep learning help to 

improve the accuracy. 

Basically the segmented image sections are probed for 

image’s local parameters, cascading them in order to make 

them 3D like building a pyramid by step wise enhancement 

of parameters, then reconstructing the 3D features. 

iv. Reproduction of local parameters like image 

lighting and textures 

While doing the conversion it would be mandatory to 

preserve the settings of the original image in 3D format like 

the lighting, geometry, texture, color schemes etc in both 

indoor and outdoor image parts. 

The system block diagram is a set of primary steps that 

are used for the conversion process. Different algorithms 

can be served for according to the purpose. Their 

performance is compared. 

The following is the comparison of the performance of 

previous existing systems. The peak identification rate is 

found to be 97.2%. The proposed system aims at presenting 

a better identification rate with the improvisation at the 

algorithm level. 

 

 
Fig 1: Comparison of Identification rate of existing 

systems 

IV.CONCLUSION 

The proposed system presents an overlay of the system 

for 2D to 3D conversion with a performance better than that 

of the existing systems. A detailed survey of existing works 

is presented in the paper and the performance level 

considering the identification rate as a parameter has been 

presented in the paper. The proposed work targets the 

algorithm level improvisation and does not look into the 

hardware level improvisation. 
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