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Abstract - Three dimension (3D) technology increases the 
visual quality as compared to two-dimensional (2D) 
technology. In Currently time every multimedia device needs 
3D technology. So for generation of 3D content there is need 
of Depth image based rendering (DIBR) process which will 
generate left and right image through depth image and original 
image. Basically DIBR is following the concept of actual 3D 
recording camera setup. Through original camera setup there is 
virtual camera formula is generated which will create left and 
right image. As we already know for any image processing 
application time complexity is main issue. So in this work I 
will propose a fast and approximate DIBR algorithm which 
will reduce the time complexity issue. For image quality 
measurement there is some scientific parameter will use which 
will check the quality of generated left and right image through 
proposed DIBR algorithm. Those parameters are like PSNR, 
SSIM, RFSIM and FSIM. Algorithm will implement on 
Matlab. 
Keywords - Depth image based rendering, Adaptive 
smoothing, Terrestrial DMB, 3D service, Image Processing 
and Analysis 

 
1. INTRODUCTION 

The 3D video signal processing has received considerable 
attention in visual processing. Given advances in 3D display 
technology, humans aspire to experience more realistic and 
unique 3D effects. Depth-Image-Based-Rendering (DIBR) is a 
key technology in advanced three dimensional television 
system (ATTEST 3D TV System) [2][3]. Depth image based 
rendering contains three steps [4].Pre-processing of depth map 
is applied for reducing the sharp horizontal transitions on depth 
map. Second, 3D image warping renders left and right images 
based on the pre-processed depth map and intermediate color 
image. On the basis of my Survey Paper the traditional 3D 
game has some information of the third dimension, but it is 
still two-dimensional when it is displayed on screen, while the 
stereoscopic game has stereoscopic view objects in the images 
stand out of the screen[1]. The depth preprocessing method is 
applied before transmission. Once both the original image and 
the accompanying depth  image are received, the auto 
stereoscopic image is produced by applying 3D Wrapping, 
hole filling, and merging simultaneously[2][3]. 
 
 

1.1 Introduction to Digital Image processing: 
A digital image is a form of two dimensional matrixes with a finite 
set of values in a particular range, the set of values called as pixel 
elements. Pixels values represent the colors of the values as gray and 
heights, objects etc.  
 

 
 

 
 

 
Figure1: Digital illustration of picture 

 
Digital image processing concentrates on two important 
aspects:  

1. Improvement of pictorial data for human 
translation. 
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2. Processing and reducing the image data for 
storage, transmission and representation for 
autonomous machine discernment some 
contention about where image processing ends 
and fields such as image analysis and computer 
vision start .The image processing sequence to 
computer vision can be divided as low, mid and 
high level process. The utilization of digital 
image processing techniques/procedures has 
shattered and they are now used for numerous 
kinds of assignments in different sort of regions. 

 Image enhancement. 

 Artistic effects  

 Medical visualization  

 Industrial inspection  

 Law enforcement  

 Human computer interfaces  

 3D image for 3D videos 

1.2 Introduction to 2D to 3D Conversion: 

The historical backdrop of stereoscopy, stereoscopic 
imaging or three-dimensional (3d) imaging can be 
followed back to 1833 when Sir Charles Wheatstone 
created a mirror device that provides to the view the 
depth which is illusion, in his description of the 
“Phenomena of Binocular Vision”. The process consists 
in bending two slightly different views of the same 
painting or drawing into one stereoscopic image, bringing 
about a convincing 3d view of the original picture. In 
1839, after realization of still photography it was only 
years before paintings and drawings replaced by 
photographs in his stereoscopic device. In 1844, Sir 
David Brewster further developed the stereoscope by 
utilizing prismatic lenses to enlarge and fuse the stereo 
images Three-dimensional television (3DTV) has a long 
history, and over the years a consensus has been reached 
that a successful introduction of 3DTV broadcast services 
can only reach success if the perceived image quality and 
the viewing comfort are at least comparable to 
conventional two-dimensional television (2DTV).  

1.3 3D video application scenarios: 

The denomination 3D broadly refers to any visual or 
additive system that attempts to maintain or represent the 
illusion of 3D sphere of human viewing or hearing, 
including model representation with a collection of points 
in 3D space connected by various geometric entrees. In 
the case of video application scenarios, we will refer in 

this work to the pseudo- 3D denomination that refers to 
the ability of the viewer to perceive an illusion of depth, 
or the illusion to navigate in a 3D space [5]. 
3D displays - Any 3D display system (anaglyph glasses, 
shutter glasses, auto stereoscopic, holographic, and 
volumetric, etc) which provides different perspective 
views to the left and right eye, will create a an interest 
and efficient sensation of depth. Ideally, such 3D displays 
provide stereo sis (i.e. binocular perception of depth), 
kenosis (i.e. depth perception from motion parallax), and 
accommodation (i.e. depth perception through focusing). 
3D displays that provide all of these depth points are 
called multi view auto stereoscopic or auto multi scope 
displays. They allow wild viewing (i.e. without glasses) 
of high-resolution stereoscopic images from arbitrary 
positions. Modern auto multi scope displays use either 
holographic, volumetric or parallax technology.  
Three-dimensional television (3DTV) - After the black-
and-white models evolved into high-quality color 
television, 3DTV is believed to be the next major 
revolution in the history of television by providing to the 
viewer a feeling of introducing in the movie. In the sequel 
of the Advanced Three-dimensional Television System 
Technologies (ATTEST) project , the 3DTV Network of 
Excellence [4] and the 3D4YOU project [3], 3DTV is 
entrusted to be designed as a open, flexible and modular 
system (see Fig), which can be used in a broadcast 
environment. Essential requirements are the backward 
compatibility with existing 2D broadcast system and 
flexibility to support a wide range of different 2D and 3D 
displays.  

2. INTRODUCTION TO DIBR 

The depth-based 3D system is one of the strong entrants 
of the second generation 3Dtv, followed by the 
stereoscopic 3D-TV. The data formats involve one or 
several group of coupled texture images and depth maps  
known as image-plus-depth (2D+Z), multi-view video 
plus depth (MVD), and layered depth video (LDV). With 
information of depth, novel views at arbitrary viewpoints 
can be synthesized with a depth-image-based rendering 
(DIBR) technique. In such a way, the depth-based 3D-TV 
system can provide stereoscopic pairs with an adjustable 
baseline or multiple views for auto stereoscopic displays.  
The principal function for conversion of 2D to 3D 
consists of two parts: 
 (1) Generation of Depth map information.  
(2) 3D rendering based on the depth information. 
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Multi view images can obtain once the original and its 
depth are obtained by projecting back the real image 
points to the respective 3D places and then to the 
respective desired plane of image. The depth image based 
rendering (DIBR) is considered as one of the important 
technology in developing and generating stereo scope 
images used in 3D images and TV’s. DIBR algorithm is 
used to produce stereoscope images which are obtained 
after completion of real 2D and the respective depth map 
are generated. In the given system, the DIBR algorithm is 
optimized to achieve high density and lesser power in 
terms of hardware. Some unknown places of the 
imaginable view are loaded out after 3D warping, so in 
this process the hole-filling is used to fill these places. 
Using linear interpolation which uses neighbor pixels is 
the common method for hole-filling [6].  

 
 

Figure2: Flowchart of the depth map creation 

 
3. LITERATURE REVIEW 

 
3.1 Depth-Image Based Rendering (DIBR): 

Depth-image-based rendering (DIBR) is the procedure of 
synthesizing “virtual” views of a frame from still or 
moving images and respective per-pixel depth 
information. Theoretically, this view generation can be 
understood as the following two-step process: 
1. The real image points are re projected into the 3D 

virtual world, utilizing their depth data.  
2. These 3D space points are projected into the image 

plane of a “virtual” camera, which is located at the 
required viewing position.  

The concatenation of re projection (2D-to-3D) and next 
sequence projection (3D-to-2D) is usually called 3D 
image warping in the Computer Graphics (CG). 

3.2 Stereoscopic Image Creation: 

On a stereoscopic- or auto stereoscopic 3D-TV display, 
two slightly different perspective views of a 3D scene are 
reproduced simultaneously on a joint image plane. The 
horizontal differences between these left- and right-eye 
views, is called as screen parallax values,  which are 
interpreted by the human brain and then the two images 
are merged into a single, 3D percept. 

 

 

 

Figure3: Shift-sensor stereo camera setup 
 
3.3 DIBR Algorithm: 

DIBR is the process of generating and producing virtual 
views from the mono scope and the associated and 
respective depth. For example consider a virtual three D 
space point M, and then the two side by side calculations 
of the equations in two views are result to: 
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From the above formula m and m* represents two two D 
image points in the left and right view. The rotational 
matrix D and translational matrix t that transforms the 
three D from points the regular angle unit into the camera 
angle units. The matrices A* and A specify the essential 
values of the cameras.  Then the identity matrix Pn 
authorizes the normal perspective calculated matrix. The 
below fig shows a virtual camera setup for altering of 
virtual angle viewing, parameters f and tc denotes the 
focal length and the baseline distance between 2 virtual 
angle of camera cr and cl . ZC is known as the depth 
value of the ZPS .  The setup of camera placed side by 
side is not diverged setup used to generate vertical 
inconsistency and it is very easier to implement with the 
DIBR, the position of the 3D space point M is depended 
on its depends on its depth value , the 3D image warping 
equation can be obtained [11]: 

 
 

Figure4: Virtual Stereoscopic Camera setup 
 

 
The calculation of pixel position (x,y) of wrapped image 
point are  

 
Where αu is a parameter which represent the distance of 
left-right-eye and screen. The following relationship is 
the pixel position (xc, y), (xl, y) and (xr, y) of the 
reference view and two virtual views for corresponding to 
the point P with depth: 

 

 
The offset h between reference view and target view can 
be computed by: 

 
3.4 Algorithm Optimization: 

The next step after the hole-filling is the complete left-
and-right view images which are to be transformed into 
horizontally, by replacing h pixels for addition and 
subtraction. The division operation is one which 
consumes time and lower area by hardware 
implementation, the DIBR algorithm is optimized to 
remove the division operation. 1/depth ranges between 0 
and 1. The value (256-depth)/256 can be replaced by the 
1/depth , because the value of it represents the relative 
distance of the pixel but not the accurate real distance. 
The people are cared for sensitive objects which have the 
smaller depth values . 

 
During the implementation for each depth value which 
lies between 0 and 255  the average drifted betwenn the 
practical and the conceptual value is about having a 
difference of 3.7%. The division operation can be 
replacable and implemented by shift operation in 
hardware. The nearest plane is represented by white and 
the farthest color is represented by balck which is oppsite 
to the real depth obtained from W. D os used to represent 
the value that obtained from the depth map and get: 

 
 
L_ of f set and R_ of f set represent the value of off set in 
the left-and-right view images, respectively. From this 
while implementing the DIBR in hardware the above 
equation is used to compute the left and right offset.  
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From above equation the pos = k tcf 2 is a parameter 
value which is related to the eye screen ditance and the 
frame or scene size.pos to 1/32 of the width of the screen.  
Simple shifting operation can be implemented by shifting 
operation by giving real view. 

 
From the above equation lpic and rpic are the left and 
right view images are represented. But picture represents 
real 2D image, and (x, y) the pixel position in the 
images.[11] 

 

Figure5: DIBR accelerator architecture Pre-Processing of 
Depth Image 

3.5 3D Image Wrapping: 

3D image wrapping maps intermediate view pixel by 
pixel to left or right view according to pixel depth value. 
In the other words, 3D image warping transforms pixel 
location according to depth value. The 3D image warping 
formula is as following: 

 
 
The xl is the horizontal coordinate of the left view, and xr 
is the horizontal coordinate of the right view. Besides, xc 
is the horizontal coordinate of the intermediate view. Z is 
depth value of current pixel, f is camera focal length and 
tt x is eye distance. The formula shows that 3D warping 
maps pixel of intermediate view to left and right view in 
horizontal direction. 
 
 3.6 Hole Filling: 

Average filter interpolation method is a common method 
for Hole-Filling in DIBR, which only would result in 
artifacts at highly textured areas. Apart from this the hole-
size in DIBR is so big that it is needed to using average 
filter with large window size. At the same time, average 
filter with large window size cannot store edge 
information for the reason that edge information is 
blurred. The formula used to do Hole-Filling is as below 
[7][8]: 

 
 3.7 Approximation: 

The approximation can increase performance and reduce 
the time complexity issues especially in image processing 
applications. For applications related to human senses, 
approximate arithmetic can be used to generate sufficient 
results rather than absolutely accurate results. 
Approximate design exploits trade-off accuracy in 
computation versus performance. However, required 
accuracy varies according to applications. In present era 
for multimedia application hardware complexity and 
memory conception are main issue. Human eye sense 
accuracy of 90-95% so why we need accurate algorithm 
for reduction of complexity issue we can apply 
approximation unit. 
 

4.  IMPLEMENTATION DETAIL OF  
DIBR: 
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From the block diagram the complete process of DIBR 
is shown. Initially a color image is taken to calculate the 
depth .The color image is processed through RGB to 
YCbCr to convert into grey scale image such that the 
computation time is reduced by one third of a color 
image. In next step the offset of image is calculated by 
sending a depth image which is preprocessed by 
mentioned method previous chapters. From there the 
right and left image are calculated by proposed formula 
The next step is preprocessing of the depth of the image 
is smoothing of it by smoothing filter. 

 
Figure6: Block diagram of complete process to calculate 

DIBR of image 

The smoothing is step processed because the depth image 
with horizontal sharp transition to reduce the number of 
big holes. Eventually if we blur the image instead of big 
holes small holes are wrapped view. The depth map of 
non whole area is smoothed. After both images are 
extracted they are turned back into color by using the 
original formula which inverse transform of original 
method. 
 

5. RESULT AND ANALYSIS 

The comparative analysis is perform for different existing 
and proposed RGB to YCbCr and Depth image based 
rendering process. Analysis is performing by using of 
MATLAB. Here generated image from different approach 
is passing from image quality measurement parameter 
which are: 

 PSNR 

 SSIM  

 RFSIM  

 FSIM  

 Absolute Similarity (%) 

5.1 Image Quality Parameter Results: Average 
Calculation 

PARAMETER 3DTV AES FAPU 
PSNR 16.31 0.854 21.18 
SSIM 0.836 0.854 0.923 

RFSIM 0.1325 0.3801 0.4277 
FSIM 0.9059 0.9302 0.958 

SIMMILARITY % 71.005 75.86 82.83 

Table1: Image Quality Parameter Results: Average 
Calculation 

 
Figure7: Comparative PSNR Analysis 

 
Figure8: Comparative SSIM Analysis 

3DTV AES FAPU

3DTV AES FAPU
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Figure9: Comparative RFSIM Analysis 

 

 

Figure10: Comparative FSIM Analysis 

 

 

Figure11: Comparative Absolute Similarity Analysis 

As we can see in this result proposed DIBR approach generated 
image quality is better than previous approaches like DIBR 
AES[3] and DIBR 3DTV[19].  

6. CONCLUSION 

Depth Image Based Rendering (DIBR) process is 
basically used in 2D to 3D conversion. In this approach 
we are proposed a new algorithm for RGB to YCbCr 
conversion and DIBR. In proposed approach time 
complexity is reduce and generated output image quality 
is measured by using of some image quality parameter 
like PSNR, SSIM, FSIM, RFSIM, Similarity (%). 
Simulation results shows that time complexity of DIBR is 
reduced by 38% compare to existing process. Image 
quality of generated image is better than existing 
approach. 
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