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ABSTRACT 

 A novel algorithm for reconstructing 3D images from 2D images using rough set 

techniques is proposed in the paper. The main objective of the work is to find the features of the 

given images and then merging these features to reconstruct the 3D images and the method is 

easy to use as well as it can be implemented on various types of images. 
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INTRODUCTION 

 

1.1 BACKGROUND 

Often times only 2-D representations of our 3-D world exists. For instance, satellite images 

taken of remote places (Mount Everest) and/or harsh environments (war zone) where it would 

hazardous or dangerous for human‟s presence but where it would advantageous to have 

knowledge of the spatial conditions of the environment of interest.  

Images of a scene provide very valuable information, but they simply lack the spatial 

information that we are accustomed to for navigating around our environment. A partial 

reconstruction of the scene will prove useful in providing a better visualization of that scene for 

closely scrutinizing the environment and as a result give the user a sense of “presence” without 

actually ever being in the scene. 
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1.2 PROBLEM STATEMENT 

Three dimensional (3D) image visualization is one of the important processes that extract 

information from the given slices. The purpose of the paper deals with the 3D object 

visualization via two dimensional (2D) images that included many object. The main objective of 

the work is to find the features of the given object and then merging these features to reconstruct 

the 3D objects. The method is easy to use as well as it can be implemented on various type of 

images.   

 

1.3 IMPORTANCE 

A 3D image is a worth a million words. The field of 3D visualization is an important aspect 

of image processing, because of their huge applications in many areas of our live. 3D 

visualization of images especially medical images gives significant information about the objects 

and their properties, which are very important in diagnosis and treatments. The significant 

potential of 3D visualization remains till now undiscovered and undeveloped, so it is an 

important area of research to provide new tools, devices, procedures, diagnosis, treatments,etc. 

 

2.LITERATURE SURVEY AND REVIEW 

2.1 LITERATURE SURVEY 

There are many researchers working on reconstruction of 3d images from 2d images. 

They proposed many works based on their research in various fields. The approaches that are 

discussed in the recent years are discussed below. 

Deformable M-Reps for 3D Medical Image Segmentation[1] work is a multiscale means 

for 445odelling and rendering 3D solid geometry. The work contributes that the detailing of 

method for 3D image segmentation that use the medial model representation (m-reps) both to 

capture prior knowledge of object geometry and as the basis of measurement of model to image 

match. M-reps based visualization of an object in both 3D and versus the 3D image relative to a 

medical atom were also described. 

 

Example Based 3D Reconstruction from Single 2D Images[2] is a solution to the problem 

of depth reconstruction from a single image. They  used an example-based synthesis approach. 

The method uses a database of objects from a single class (e.g. hands, human figures) containing 

example patches of feasible mappings from the appearance to the depth of each object. Given an 

image of a novel object, combine the known depths of patches from similar objects to produce a 

plausible depth estimate which can be achieved by optimizing global target function representing 

the likelihood of the candidate depth. They demonstrated how the variability of 3D shapes and 

their poses can be handled by updating the example database on-the-fly. In addition, they showed 

how we can employ our method for the novel task of recovering an estimate for the occluded 

backside of the imaged objects. Finally, they present results on a variety of object classes and a 

range of imaging conditions. 

 

3D Body Reconstruction from Photos Basedon Range Scan[3]  in the paper they  

presented a data-driven shape model for reconstructing human body models from one or more 
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2D photos. They adopted a data-driven, parameterized deformable model that is acquired from a 

collection of range scans of real human body. The key idea is to complement the image-based 

reconstruction method by leveraging the quality shape and statistic information accumulated 

from multiple shapes of range-scanned people. They  reconstruct successfully human body 

models from minimum number images, even from a single image input. 

 

3D Visualization for Tele-medicine Visualization[4] explain that widely accepted that 3D 

visualization of medical images helps in patient diagnosis. Optimized streaming conditions are 

evaluated to visualize and control the 3D medical image which has a high quality on the web. 

The 3D Visualization system is applied in various biomedical fields such as interactive guided 

surgery, computer aided diagnosis and telemedicine technologies. 

 

3D Medical Image Visualization and Volume Estimation of Pathology Zones[5] provide 

the construction of 3D images based upon various medical data that trained by computer 

tomography, magnetic resonance imaging, scintigraphy …etc. The work describes an approach 

of 3D model reconstruction from medical images by using detailed initial information obtained 

for forming DICOM files. The proposed system describes methods to provide practical 

improvements to the reliability of medical diagnostics. 

 

2.2 LITERATURE SUMMARY 

 There are many implementation methods have been proposed for constructing 3d images 

from 2d images. The works are mostly used many 2d image samples for constructing the 3D 

images. And the real problem is finding the set of 2D images. And they used very strict and data 

intensive mathematical modeling for implementing the paper. Using data intensive modeling 

consumes lot of processor power and its time consuming. And the focused on whole image rather 

than an important portion, our paper aims at finding the important portion and construction 3D 

view for that. 

 

3. SYSTEM DESIGN 

3.1 SYSTEM OVERVIEW 

The paper aims at creating a 3D image from 2D images by applying rough set techniques. 

Rough set is used to find the object boundary. The proposed work consists of four different 

phases such as  

 Extracting the region of interest 

 feature detection  

 matches establishment  

 3D reconstruction 
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3.2 SYSTEM ARCHITECTURE 

 

Fig 1. Architecture design of system 

 

4.MODULE DESCRIPTION 

4.1 EXTRACT IMPORTANT PORTION 

We are concerned about only the object so we don‟t want region outside the object. So 

we are going to use rough set technique to find the edge of the object. And then we will use that 

for feature phases. 

A novel mathematical morphology algorithm based on rough sets is used for edge 

detection. According to geometrical feature of image the structuring element have been selected 

automatically to image details matching[6]. 

 

4.2 PREPROCESSING 

Image preprocessing  is the defined with the set of techniques which can be carried out on 

the input images to increase the quality of images. Higher quality images will produce better 

results than the lower ones. 

In preprocessing filtering the image have been carried out first then image enhancement 

done on the filtered image. 

 

4.3 FEATURE DETECTION 

A feature is defined as an interesting part of an image. Feature detection is low level and 

as well as most important step in processing an image. There are many types are features 

available in image like edges, corners, and ridges. We are going to use corner because edge 

detection intern uses corner detection as the primary model. 

Harris corner method[7] is used in the paper because its more advanced than Moravec 

and Forestner corner detector algorithms. 
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Steps in Harris corner method 

1. Compute  x and y derivatives of image 

Ix = Gσ
x
  * I,   Iy= Gσ

y
* I 

2. Compute product of derivatives at every pixel 

Ix
2 
= Ix*Ix ,   Iy

2 
= Iy* Iy ,  Ixy= Ix*Iy 

3. Compute the  sums of the products  of derivatives at each pixel 

Sx2 = Gσ2 *  Ix
2
,  Sy2 =  Gσ2 *  Iy

2
,  

Sxy = Gσ2 * Ixy 

 

4. Define at each pixel (x,y) the matrix 

H(x,y) =  

5. Compute the response of the detector at each pixel 

R=Det(H) – k(trace(H))
2 

6. Threshold on value of R. If it exceeds  the predefined value mark that pixel. 

4.3 MATCHES ESTABLISHMENT 

In the step, the correspondence between the features detected in the one image and those 

detected in the another image is established. Various feature descriptors and similarity measures 

along with spatial relationships among the features are used for that purpose. 

 

In the feature matching step, problems caused by an incorrect feature detection or by 

image degradations can arise. Physically corresponding features can be dissimilar due to the 

different imaging conditions and/or due to the different spectral sensitivity of the sensors. The 

choice of the feature description and similarity measure has to consider these factors. The feature 

descriptors should be invariant to the assumed degradations. Simultaneously, they have to be 

discriminable enough to be able to distinguish among different features as well as sufficiently 

stable so as not to be influenced by slight unexpected feature variations and noise. The matching 

algorithm in the space of invariants should be robust and efficient. Single features without 

corresponding counterparts in the other image should not affect its performance. 

 

SIFT matching algorithm is used in the paper[8]. Firstly comute SIFT contrast threshold 

through normalized image entropy and then threshold is used to reject low contrast SIFT 

keypoints. Secondly, the Nearest neighbor algorithm is used to obtain initial matching set 

according to common matching threshold. Thirdly the mismatches are rejected. 
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3.4 3D RECONSTRUCTION 

In 3D reconstruction phase 3D image will be reconstructed from the data we got from 

initial steps. Delaunay triangulation method[9] is used in the paper. 

 

X = b (xl+xr) / (2d) 

  Y = b (yl+yr) / (2d) 

  Z = bf / d 

 f-focal length 

 

Using the above equations we can get 3D points. From that 3D points we need to 

construct a Delaunay triangulation model. After constructing the model we need to texture map 

the image onto the Delaunay triangulation model. 

 

4.IMPLEMENTATION 

function [C] = main() 
I=imread('bears.jpg'); 
C=cell(1,3); 
C{1,1}=I; 
C{1,2}=filter(I); 
C{1,3} =enhancement(C{1,2}); 
I=C{1,3}; 
I=double(I); 
[a b c]=size(I); 
ymin=real(1); 
ymax=real(b); 
xmin=real(1); 
xmax=real(a); 
Aj=0; 
cmin=xmin-Aj; cmax=xmax+Aj; rmin=ymin-Aj; rmax=ymax+Aj; 
min_N=100;max_N=100; 
sigma=2; Thrshold=10; r=6; disp=1; 
dx = [-1 0 1; -1 0 1; -1 0 1];  
    dy = dx'; 
     Ix = conv2(I(cmin:cmax,rmin:rmax), dx, 'same');    
    Iy = conv2(I(cmin:cmax,rmin:rmax), dy, 'same'); 
    g=fspecial('gaussian',max(1,fix(6*sigma)), sigma);     
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       Ix2 = conv2(Ix.^2, g, 'same');   
    Iy2 = conv2(Iy.^2, g, 'same'); 
    Ixy = conv2(Ix.*Iy, g,'same'); 
        k = 0.04; 
    R11 = (Ix2.*Iy2 - Ixy.^2) - k*(Ix2 + Iy2).^2; 
    R11=(1000/max(max(R11)))*R11; 
    R=R11; 
    ma=max(max(R)); 
    sze = 2*r+1;  
    MX = ordfilt2(R,sze^2,ones(sze)); 
    R11 = (R==MX)&(R>Thrshold);  
   count=sum(sum(R11(5:size(R11,1)5,5:size(R11,2)-5))); 
    loop=0; 
while (((count<min_N)|(count>max_N))&(loop<30)) 
        if count>max_N 
            Thrshold=Thrshold*1.5; 
        elseif count < min_N 
            Thrshold=Thrshold*0.5; 
        end         
        R11 = (R==MX)&(R>Thrshold);  
        count=sum(sum(R11(5:size(R11,1)-5,5:size(R11,2)-5))); 

 

5. SNAPSHOTS 

5.1 Sample 1 

Original Image 

         

Fig 2. Original images given has a input to the system. 

Portion extracted from image 

          

Fig 3. Object boundary has been extracted from the images  
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using rough set techniques. 

 

Features detected 

        

Fig 4. Feature points have been detected using  

„Harris corner‟ detector method. 

 

Features matched 

 

Fig 5.Feature points detected in previous phase are matched with  

each other using SIFT matching algorithm. 

3D reconstructed 
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Fig 6. 3D image reconstructed using Delaunay triangulation method. 

 

5.2 Sample 2 

Original image 

  

Fig 7.Original images given has a input to the system. 

 

Portion extracted from image 

           

Fig 8.Object boundary has been extracted from the images  

using rough set techniques. 

 

Features detected 

           

 

Fig 9.Feature points have been detected using  

„Harris corner‟ detector method. 
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Features matched 

 

Fig 10.Feature points detected in previous phase are matched with  

each other using SIFT matching algorithm. 

 

 

 

3D reconstructed 

 

 

Fig 11. 3D image reconstructed using Delaunay triangulation method. 

 

6.CONCLUSION 

After testing the functionality of the system the proposed system works fine with the 

sample of only 2 images for reconstruction. So in future we have to concentrate on using 

multiple images to find more feature points in images for reconstruction which will improve the 

accuracy of the system. 
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