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Abstract- Three dimensional image reconstruction based on two dimensional images has excellent utilities, analyzing the 
defects in the medical field. 2D image does not have accurate information but 3D have more accuracy. 3D image techniques 
have been mostly used in DICOM images and also used in image processing applications. In this paper 2D images were 
taken by using computed tomography, MRI scanners have excellent characteristics and reconstruct the 3D image by using 
surface rendering technique by implementing the marching cubes algorithm in Lab VIEW based platform. Analysis using 2-
D images have certain drawbacks such as intensity and color of the same physical positions may vary considerably across 
series of images. In this paper implements two things. First one is 2D image registration using image read and second one is 
create iso-surfaces , iso-normals using marching cubes algorithm and finally reconstruct the 3d image. In this applied series 
of 2D images such as DICOM images from MRI scanner and developed 3D reconstructed image. Developed code for that 
using Lab VIEW software which is of lower cost and of acceptable performance. 
 
Keywords- 2D image Registration, Iso-surface levels, DICOM images, Marching cubes, 3D image reconstruction, Lab 
VIEW. 
 
 
I. INTRODUCTION 
 
Medical Imaging techniques are used for diagnosing 

and treatment of many diseases as well as surgical 
operations. Mostly used ones are CT and MRI 
imaging techniques. All recent medical 3D image 
reconstruction techniques create 3D images from sets 
of 2D slices store by using CT, MRI devices. Each 
type of scanner has his own characteristics due to 
physical principles of image recording, e.g. images of 
CT scanner are parallel slices of high contrast and 
images of ultrasound scanner are either parallel or 
divergent slices with low contrast etc. 3-D models 
have gained its importance and are used in medical 
applications. During the treatment period, tracing the 
temporal changes of the abnormalities is a very 
important task for deciding whether the treatment is 
positively effective or something going wrong. For 
detection of changes that appear in tissues, firstly the 
location and the geometric quantities of the abnormal 
regions are required. For example, the volume and the 
surface area of the tumor are to be known for 
temporal comparison. A novel information processing 
algorithm was developed to reconstruct a real scene 
with two static images taken of the scene with an un-
calibrated camera. The algorithm displays the two 
images and the user matches corresponding points in 
both images. The general principle of 3D 
reconstruction is composed of two steps. First one is 
the 2D data slices need to be read and arranged 
exactly with real spatial position, the result is a data 
volume. Second one is the use rendering techniques 
to visualize data volume as a 3D image. Most widely 
used one is surface rendering technique. 
 
II. RELATED WORK  

 
A novel information processing algorithm was 
developed to reconstruct a real scene with two static 
images taken of the scene with an un-calibrated 
camera. The algorithm displays the two images and 
the user matches corresponding points in both 
images. A method for 2-D registration of lungs image 
sequences and 3-D shape analysis from the 
fluorescien images was presented in which Z-feature 
extraction method finds a set of Z-feature using local 
image gradient information. To reconstruct the foot 
images in 3-D, the extracted Z-features are used to 
reconstruct the 3D image.  
 
III. PROPOSED OF THE PAPER 
 
In this paper, an approach to obtain 3-D 
reconstruction from different 2-D images such as 
DICOM images is done. A simple essential matrix 
based on self-calibration approach is employed. 
Image registration, isosurface extraction and draw 
isosurfaces is done for 3-D reconstruction of DICOM 
images. For reconstruction of DICOM images, 
obtaining a 3-D array from the MRI slices and iso-
surface extraction is done to obtain the complete 3-D 
reconstructed lungs. This reconstruction helps in 
identifying the defects in the DICOM images. 
 
IV. IMPLEMENTATION 
 
In the implementation have mainly five parts. Those 
are input images, 2-D registration, isosurface 
extraction, Draw isosurfaces and 3-D image 
reconstruction. Read image Dialog box is used to 
read the images in 2-D registration part and then 3-D 
volume data created by using series of 2-D images. 
After that isosurfaces and isonormals are created by 
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using marching cubes Algorithm and finally 
reconstruct the 3-D image. The 3-D image displayed 
using surface plot. 

 
Fig1. System block diagram of 3-d Image reconstruction 

 
A. INPUT IMAGES 
 
The input images are whatever 2-D images want to 
reconstruct the 3-D image. In this, perform the 
operation on DICOM images that are taken from MRI 
scanner and also we can perform operation for any 
images. 
 
B. 2-D REGISTRATION 
 
Each image that has to be reconstructed in 3 
dimensional format should be registered initially. 
Image registration is the process of establishing 
point-by-point correspondence between two points of 
an image. This process is widely used in various 
computer vision applications. Image registration is a 
important step in all image analysis tasks in which 
the final information is gained from the various data 
sources like in image fusion, change detection, and 
restoration. Typically, registration is used to monitor 
the 2-D image. 
 
C. ISO-SURFACES 
 
Iso-Surfaces were created from 3-d volume data for 
series of 2-D images by using Marching Cubes. 
After that Iso- normals were created. 
 
V. MARCHING CUBES ALGORITHM 
 
Marching cubes uses a principle of divide-and-
conquer approach to represent the surface in a cube 
created from eight pixels. The algorithm determines 
how the triangles are formed using logical cubes that 
are formed by using eight vertices. In the cube some 
vertices are place outside and some are inside the 
surface. Initially assume the one isovalue and 
compare with the vertices values. If isovalue is less 
than vertex value then zero is indicated in the table; 
greater one is indicated. By using that create triangles 
for each and every cube. Each cube has a eight 

vertices and two slobs, inside and outside, only 2^8 = 
256 ways a surface can intersect the cube. By using 
these 256 cases, we can create a table to look up 
surface-edge intersections, given the indication of a 
cubes vertices. The table contains the edges 
intersected for each case. Due to symmetries reduce 
the 256 possible to 14 possible of triangle cubes. 

 
Fig 2 . Cube numbering 

 

 
 
CT , MRI images. The iso-surface and iso-normal of 
the images are given to the 3-D picture control for 
obtaining the 3-D reconstructed image in different 
views. 
 
VI. EXPERIMENTAL RESULTS 
 
The different 3-D reconstructed images of DICOM 
images shown using Lab VIEW front panel. 
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Fig 3 . Triangulated cubes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

D. ISO-SURFACE EXTRACTION 
 
In this created iso-surfaces and iso-normals were 
extracted using iso-surface extracted block. In that 
created iso-surfaces and iso- normals for DICOM 
images from 3-D volume data and again those iso-
surface were extracted. 
 
E. DRAW ISO-SURFACES Iso-surfaces were given 
to the 3-D picture control for reconstructing the 3-D 
image. 
 
F. 3-D IMAGE RECONSTRUCTION 
 
The images were acquired is then given to a read image 
dialog box which converts the data of the images into a 
3-D array. In the 3-D array, x co-ordinates and y co-
ordinates are pixel spacing’s in x and y directions and z 
is the slice thickness. The iso-surface and iso-normal of 
CT, MRI images were obtained by using those 
coordinate values.. 2-D viewer control is used to obtain 
the 2-D slices of the 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


