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Abstract 

 
In present ere every human demands number of 
multimedia application. Those applications are based 
on graphics and computer vision. Similar in this era 
every one want realistic view so there is tremendous 
demand of Three- dimension (3D) technology. As we 
know 3D technology increases the visual quality as 
compared to two-dimensional (2D) technology. 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. Using 
both image 3D content is created. 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. In this work we will represent 
the hardware implementation of our proposed design. 
Here 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 
Lut, Delay, and Frequency. Hardware Algorithm will 
implement on Xilinx 14.2 
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1. Introduction 

Depth perception in multimedia is something that has seen 
a great rise in interest in recent years. 3DTVs have made 
their way into the living rooms of families, 3D cinema 
releases are more frequent and the quality is leaps and 
bounds greater than what was seen before. The sudden 
boom can be seen as a resurrection of a past technology 
which, due to more recent advancements in both display 
technologies and content generation, can now be enjoyed 
by more people and with a higher level of quality. 
Specially, the type of 3D which is the focus of this thesis 

and is used in describing today's 3DTVs or movies is 
known as Stereoscopic 3D and the process through which 
depth is perceived using stereoscopic images is known as 
Stereoscopy. Stereoscopic 3D is the illusion of 3D depth 
created by using a pair of left and right images, henceforth 
referred to as a stereoscopic pair, and making sure each 
image is only seen by the left and right eyes respectively. 
The brain is accustomed to creating depth in the world 
around us from what is seen with both eyes, because each 
eye does not see the same thing as the other and so the 
disparity between the views in each eye is one of the ways 
the brain recognizes depth. This particular depth cue is 
referred to as parallax; Figure below illustrates what is 
meant by parallax. In Figure point P lies on the stereo 
plane and corresponds to objects which will appear at on a 
screen when viewed. Negative parallax would be for 
objects which appear in front of the screen and positive 
parallax is for objects further away from the screen. By 
manipulating the separation between pixels in left and 
right images the different types of parallax can be 
achieved. [1] 
 

 
Figure 1: Anaglyph Rendering Of an Image from the 

Superman Cartoon 
 
2. System Analysis 
 
2.1 Existing System 
 
Depth-Image Based Rendering (DIBR): 
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Depth-image-based rendering (DIBR) is the process of 
synthesizing “virtual” views of a scene from still or 
moving images and associated per-pixel depth 
information[2,3]. Conceptually, this novel view generation 
can be understood as the following two-step process: At 
first, the original image points are re projected into the 3D 
world, utilizing the respective depth data. After this, these 
3D space points are projected into the image plane of a 
“virtual” camera, which is located at the required viewing 
position.  
 
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, the so-called screen parallax values, are interpreted 
by the human brain and the two images are fused into a 
single, three-dimensional percept. 
 
Hardware Implementation Technologies: 
 

• ASIC vs. FPGA 

The core devices of an real-time embedded system are 
composed of one or several signal processing units 
implemented with different technologies such as Micro-
controller units (MCUs), Application Specific Signal 
Processors (ASSPs), General Purpose Processors 
(GPPs/RISCs), Field Programmable Gate Arrays (FPGAs) 
and Application Specific Integrated Circuits (ASICs). A 
comparison is made for the areas where each of these 
technologies prevails, which is a bit biased to DSPs. No 
perfect technology exists that is competent in all areas. For 
a balanced embedded system design, a combination of 
some of the alternative technologies is a necessity. In 
general, an embedded system design is initiated with 
Hardware/Software partitioning, once the original 
specifications are settled under various system 
requirements. 
 

 
Table 1: Comparison of different types of signal processing 

unit 
 
 

The partitioning is carried out by either a heuristic 
approach or by a certain kind of optimization algorithm, 
e.g. simulated annealing or tabu search. Software is 
executed in processors (DSPs, MCUs, ASSPs, 
GPPs/RISCs) for features and flexibility, while dedicated 
hardware are used for parts of the algorithm which are 
critical regarding timing constraints. With the main focus 
of the thesis being on the blocks that need to be 
accelerated and optimized by custom hardware for better 
performance and power, only ASIC and FPGA 
implementation technologies are discussed in the 
following sections.  
 

 
Figure 2: FPGA Structure with logic blocks and routing 

 
With the full freedom to customize the hardware to the 
very last single bit of logic, both ASICs and FPGAs can 
achieve much better system performance compared to 
other technologies. However, as they differ in the inner 
structure of logic blocks building, they posses quite 
different metrics in areas such as speed, power, unit cost, 
logic integration, etc. In general, a design implemented 
with ASIC technology is optimized by utilizing a rich 
spectrum of logic cells with varied sizes and strengths, 
along with dedicated interconnection. In contrast, FPGAs 
with the aim of full flexibility are composed of 
programmable logic components and programmable 
interconnects.  

A typical structure of an FPGA is illustrated in 
figure how the details of programmable logic components 
and interconnects. Logic blocks can be formed on site 
through programming look up tables and the configuration 
SRAMs which control the routing resources. The 
programmability of FPGAs comes at the cost of speed, 
power, size, and cost, which is discussed in details in the 
following. Table gives a comparison between ASICs and 
FPGAs.  
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Figure 3: FPGA Architecture 

 
Table 2: Comparison between ASICs and FPGAs 

 
2.2 ARCHITECTURE OF APPROXIMATE 2D-
GSF  
In order to achieve energy-efficient architecture, we 
approximated the input matrix by exploiting NPA while 
rounded kernel coefficients such that it can be easily 
implemented by add and shift logic. The architecture of 
proposed approximate 3×3 2D-GSF as shown in fig. 
requires only few adders to implement the design. It 
requires only two adders of 7 and 8 bit-width. Thus, the 
proposed design improves the performance by twofold:  
 
1)    Due to reduced number of adder levels, and  
2) Reduced capacitances due to lesser number of 
transistors. 
 

 
Figure 4: Approximate Adder 5X5 Gaussian 

 
Parameters to evaluate the Image: 
 
Various parameters are used to evaluate the proposed 
algorithm at both levels. The various parameters are  

1. Lut 
2. Delay  
3. Frequency 

 
Research Gap 

The above algorithm of DIBR has the following problem: 
Previous approaches a Proposed for the hardware unit of 
the DIBR but still that hardware unit is having the 
complexity issues of speed, power and area. 
 
 
2.3. Proposed DIBR 
 

 
Figure 5: Proposed DIBR Flow Chart 

 
In this proposed Depth Image based rendering approach 
we are calculating Pixel_Shift. Here Pixel_Shift is use for 
shift the original pixel value with its depth valure. Aftr the 
calculation of shift value we are apply that calculated 
Pixel_Shift in left and right image generation unit. Using 
this shift value we will calculate let image and right image. 
Using this approach when we are implementing hardware 
unit so there no need of any extra hardware unit which is 
require in previous algorithm. [4] 
 

 
 
General formula of Displacement is (k* tc*f)/ 2 is the 
value of the parameter related to the distance of eye and 
the distance between screen. But here Displacement is set 
to 1/32 of the width of the screen . Zc is convergence 
Distance. This will provide a good visual experience and 
can also calculated simply by shifting operation. After the 
Pixel_shift value calculation ,  the left-view image and the 
right-view image can be obtained. 
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In the above formula previously left_push and right_push 
are calculated individually, where in our approach only 
one calculation is required for calculating.  
 

 
 

Where Xle and Xri is used to represent images as left-view 
and rightview, respectively. pic is the original 2D image, 
and (x, y) means the pixel position in the images.  While 
caluculating Xre pic we add Pixel_Shift and for 
calculation Xl we substrate Pixel_Shift. 
 
2.4 HARDWARE IMPLEMENTATION 
DETAILS: 
 

2.4.1 RGB to YCbCr ITU BASED: 

Here RGB to YCbCr is present by ITU approach where 
we design hardware using of verilog hardware descriptive 
language. Here we are using Xilinx 14.2 for 
implementation of hardware unit. Here schematic shown 
in below:  

 
Figure 6: ITU based RGB to YCbCr 

RGB to YCbCr Proposed Approach: 

Here RGB to YCbCr is present by proposed approach 
where we design hardware using of verilog hardware 
descriptive language. Here we are using Xilinx 14.2 for 
implementation of hardware unit. Here schematic shown 
in below:  

 
Figure 7: RTL Schematic Diagram of Proposed RGB to 

YCbCr 

2.4.2. Depth Image Based Rendering: 

Here all hardware is implemented by using of Verilog 
HDL on the platform of Vertix-6 which is 45nm 
technology based FPGA. Here all designing is done on 
Xilinx 14.2 and simulation is done on model sim. 

Implementation of DIBR OLD: 

 

Figure 8: RTL Schematic Diagram of DIBR OLD 

 
Figure 9: RTL Schematic Diagram of DIBR NEW 
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Figure 10: RTL Schematic Diagram of DIBR LATEST 

Here as we can there is proposed hardware is shown in 
below in from of look up table. This proposed architecture 
requires very less are, power, and delay as compare to 
previous approaches. 

 
Figure 11: RTL Schematic Diagram of Proposed DIBR 

 
3. Results and Analysis 
 
Here proposed RGB2YCbCr is also design at hardware 
level using of Verilog hardware descriptive Language. 
Here we are using Vertix-6 FPGA which is based on 
45nm CMOS technology. 

• Lut  
• Delay  
• Frequency 

 

Figure 12: Comparison of Lut in ITU and Proposed 

 

Figure 13: Comparison of Delay in ITU and Proposed 

 
Figure 14: Comparison of Frequency in ITU and Proposed 

 

DIBR: 

Here same as RGB2YCbCr conversion process we design 
hardware unit of proposed DIBR by using of verilog HDL on 
vertex-6 FPGA. 
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Figure 15: Comparison of Lut in All DIBR 

 

Figure 16: Comparison of Delay in All DIBR 

 

Figure 17: Comparison of Lut in All DIBR 

As we can see in both proposed RGB to YCbCr and 
Proposed DIBR. There is tremendous reduction in 
hardware unit it shows there is approximately 30 – 40% 
reduction in each and every metrics. This proposed design 
will make justice with SPAA matrices.  
 
4. Conclusions 

In this work we represent the error resilient and power 
aware architecture and algorithm of depth image based 
rendering approach. In this work we proposed an 

architecture which require less power and area. Similar 
proposed approach require very less delay time at 
algorithm so complexity level in this proposed approach is 
very less as compare to previous existing approach of [5], 
[6] and [7]. Here as we can see hardware complexity is 
reduces by 50% as compare to DIBR latest .  
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