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Abstract 
It is predicted that three-dimensional television (3DTV) will enter the markets in ten 

years. 3d- imaging and display are one of the most important applications of 
information systems with a broad range of applications in computer display, TV, 

video, robotic, metrology, reconnaissance, and medicine. This master thesis project 
will be focused on the review of the state of the art in 3DTV technologies, challenges 
and possible approaches, including, for example but not limited: 

 
 Standards or specifications of 3DTV cameras, signal processing, compression, 

transmission and displays  
 

 Established research institutes, companies, organizations, international 

conferences, journals, magazines, and famous projects in the area of 3DTV in 
the world. 

 
 Products, Prototypes and platforms of 3DTV, including the names, producers, 

brief description of the products or prototypes, key features and data sheets, as 

well as the price. 
 

 3D Research methodologies and the performance measures  
 

 3DTV capture and representation techniques 

 
 3DTV coding techniques, including compression mainly  

 
 3DTV transmission techniques (mainly TV broadcasting, also internet and 

mobile) 

 
 3DTV display techniques. 

 
 3DTV rendering techniques. 

 

 Forward and backward compatibility. 
 

In addition, an optional task of the project is to make an estimation of implementation 
complexity for 3D encoding, processing, transmission, receiving and re-representation 
algorithms which are most popular currently and possibly be used in the future. 
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1 Introduction 
This is the first section of this research. It brings together all the work that will be 

discussed with main reference to 3D imaging. This section of the paper is divided into 
braches that provide the background and purpose of conducting the research. It a lso 

discusses the problem, outlines the research questions, and defines certain crucial 
terms and the layout of the paper. As such, the section lays the foundation of the paper 
and what is expected by the reader.  

 

1.1 Background 

The scientific essence of human mind and the spirit of enquiry have influenced human 
endeavours from time immemorial. These aspects have imperatively changed the 

prospect of information and communication technology (ICT). The world today is set 
as a global village, where communication across remote locations is possible within 

minutes, with the right hardware and software apparatus. Communication has thus 
become virtually interactive, visual and highly iterative.  
The pace of recent advancements, especially in the past three decades, has perpetually 

revolutionized ICT. The field of broadcasting in particular has received vivid 
attention.  “Impressive progress in the field of media compression, media 

representation, and the larger and ever-increasing bandwidth” [63, p.1]has magnified 
the thirst for creating impressive broadcasting content, channels and equipment.  
 

1.2 Purpose and Research Questions 

3D TV broadcasting technology shall dominate the broadcasting market in the near 
future across different societal facets such as education, entertainment, engineering 
etc. Thus, great need exists in understanding the details pertinent to 3D technology 

since; it shall lay basic foundation in understanding the applications and implications 
of research and development in visual science.  
Akin to this, the current study shall contain comprehensive literary resources and shall 

highlight the current research in 3D TV broadcasting. It shall also provide the 
intricacies involved in 3D TV broadcasting from an algorithmic perspective. These 

aspects shall invariably highlight the dynamics and intricacies involved 3D TV 
broadcasting.  
Since, this research targets the research institutes and masses, the basics involved in 

3D TV broadcasting can be understood, and the areas for future research can also be 
sketched. Accordingly, two research questions can be outlined, an introspective on 

which, shall provide details on 3D technology and 3D TV broadcasting.  
1. What are the intricacies involved in 3D TV broadcasting system from a 

general prospective? 

2. What are the intricacies involved in 3D TV broadcasting system from an 
algorithmic prospective? 

 

1.3 Delimitations 

Although 3D broadcasting happens through various platforms, this study has 
delimited itself to TV and mobile phones to understand the technicality involved in an 

efficient manner.  
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1.4 Outline 

This study is structured in the following manner: 
The first section has laid the foundation for conducting a study in the field of 3D 
broadcasting. It is provided sufficient background information and scope and has 

outlined the research questions for this paper.  
The second section shall elaborate on the theoretical background of 3D TV 

broadcasting. It shall provide an overview of the 3D TV mechanism, the various 
platforms and products of 3D TV available today and shall also look into the existing 
research and developments in the 3D TV broadcasting field.  

The third chapter shall outline the basic methodology used for this paper.  
The fourth chapter is the main chapter of this study. It shall elaborate the different 

stages of 3D TV broadcasting- capturing, compression and coding, transmission and 
display, and shall also focus on the forward and backward compatibility from a 
general as well as algorithmic perspective in the 3D TV broadcasting field.  

The last chapter shall conclude the study with appropriate inferences.  
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2 Theoretical Background 
This chapter introduces the 3D TV mechanism and touches on the research and 

development, and various platforms and products in the field of 3D TV broadcasting.   

2.1 Standards of Production and Display 

Research institutes and consortiums across the world have laid their focus on 
advancing 3D TV and bringing it home, through various platforms.Accordingly, 

technological advancements in the each of the three sectors: content production, 
delivery and display, have produced HD and 3D TV across various platforms such as 

cinema, TV, camera, mobile phone etc. HD TV which has taken the broadcasting 
market by storm can be understood as a part of digital television with high resolution, 
and better picture and audio quality. Apparently, recent research in the field of 

marketing has confirmed the want of consumers and local market to view HD content 
in 3D aurora. 3D in simplistic terms refers to “objects that are rendered visually on 

paper, film or on screen in three planes (X, Y and Z)”, and 3D TV is an “end-to-end 
system for broadcasting 3D information to consumer displays that is capable of 
providing 3-D perception to viewers” [3, p.1587]. 

The fundamental technology of 3D TV is an extension of the visual science core 
concepts such as stereo vision, parallax, polarization, chromo stereopsis, 3D imaging, 

occlusion and scene representation [51, p.39]. Nevertheless, constant research and 
high competition have given birth to a wide range of products corresponding to the 
various platforms, under the „3D enabled‟ banner.  

3D technology is purely based on production, projection and perception of pure 
optical illusion. Perpetual developments pertinent to each of these fundamental 

aspects have enabled severe advancement in image capturing, compression and 
coding, transmission and display in the field of 3D TV broadcasting across various 
platforms.  And, the inclusion of algorithmic principles and concepts has created a 

new trend for the further advancement of 3D TV broadcasting. Thus, the thirst for 
impressive entertainment and growing need for faster information dissipation have 

reformed communication and broadcasting.Today, the epoch of communication and 
broadcasting is at its pinnacle, and great scope exists in understanding the 3D TV 
broadcasting technology.  

 
2.2   3D TV Mechanism 
3D TV can be simply understood as the “presentation of a three-dimensional display 

with depth and perspective” [76, p.142]. “3D TV uses a three-dimensional 
presentation technology and a 3D-capable display, or special viewing device, to 
project a television program into a realistic three-dimensional field[53]. Accordingly, 

the broadcasting of content using the 3D technology can be termed as 3D 
broadcasting 

3D TV mechanism revolves around the simple principle of human visual depth 
perception. Depth perception can be understood as the ability of the human brain to 
interpret several types of depth cues and is highly dependent on learning and 

experience. The sources of the depth cues can be either dependent on one eye or both 
the eyes. “Sources of information that require only one eye (such as relative size, 

linear perspective, or motion parallax) are called monocular cues, whereas sources of 
information that depend on both eyes are called binocular cues” [51, p. 56]. 3D 
TVtechnology is popularly based on the binocular cues, where a “point of 
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convergence is projected to the corresponding image points on the respective retinas” 
[51, p. 33]. Thus, unique 3D picture is provided to the brain with the fusion of two 
images, which are reflected to individual retina of the eyes.  

[66] primarily provide an overview of the 3D TV technology, and narrow down their 
research towards the capturing and display techniques currently available and/or in the 

futuristic pipeline. They also provide information about the commercial applications 
and future directions in the field of 3D TV. 

 

Figure 1: Shows 3D TV Broadcasting Cycle. 

Providing the basics of 3D technology, [66], define 3D as a creation of a perception of 

depth in the eyes of the viewers. Although, they touch on the presence of various 
approaches to capture and display 3D TV content, more attention is given to the 

stereoscopic and holographic approaches. [66]Highlight the current omnipresence of 
stereoscopic approach and highlight the basic technology behind it. The stereoscopy 
as a principle based upon the human visual perception. When d ifferent images are 

projected to the left and the right eye at varied angles, the positioning of the object at 
a particular angle forces the brain to combine the two sets of images and perceive the 

single image in the 3D format. Thus, two cameras are typically used to capture images 
and the present 3D TV requires the users to use special glasses to view the images in 
the 3D format. Similarly, the characteristics of holographic approach are also 

highlighted, creating a differentiation between the two. Holographic approach is 
explained as a phenomenon of differentiating the physical light distribution in the 

Image 
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& 
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viewing space and is explained as the true 3D technique. Nevertheless, the generic 
processing chain for an integrated 3D system or the 3D life cycle consisting of 
capture, representation, coding, transmission, signal conversion and display is 

provided.  
In current scenarios, there are various 3DTV display systems which are shown in 

figure 2 and are defined below[50]:  

 Stereoscopic – it generally refers to 2 video photographs or streams where 
these are taken slightly from differentangles which appear in three-

dimensional when the user viewed together. The time taken for 
implementation is less by making use of specially equipped displays which 

support polarization.  

 Autostereoscopic –it explains 3D displays which don‟t require any glasses to 

view the stereoscopic image.  

 Volumetric/Hybrid Holographic –these arethe systems that make use of 

geometrical principles of holography, in combination with other volumetric  
display methods.   

 Integral Imaging/ Holoscopic Imaging –it is a method which offers 

autostereoscopic images with full parallax by making use of an array of micro 
lenses to produce a collection of 2D elemental images; in case of 

reconstruction or display subsystem the set of elemental images are displayed 
in front of a far-end micro lens array.  

 Holography –it is one of the methods which generate an image that conveys a 

sense of depth however it is not a stereogram in usual sense of offering fixed 
binocular parallax data. Holograms appear to float in space and it modifies 

perspective as one walks left and right and no special glasses are essential. 
Nevertheless, the holograms are monochromatic.  
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Figure 2: Shows various 3DTV display systems [50, p.28]. 

Stereoscopy 

Daniel Minoli defined stereoscopy as any of the technique which creates the illusion 
of depth of three-dimensionality in an image. Literally, the meaning of stereoscopic is 

solid looking. Generally, this term is used for explaining a visual experience which 
has a visible depth along with height and width.[24] Further explains thatstereoscopic 
3D refers to 2 photographs which are taken slightly from dissimilar angles which 

appear 3-dimensional when viewed together. Daniel Minoli indicates that 
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autostereoscopic illustrates 3D displays which don‟t require any glasses to watch the 
stereoscopic image [24]. 
 

Generations of 3DTV Technology  

Generation 0: Anaglyph TV transmission  

Generation1:3DTV which supports Plano-stereoscopic displays, which are 
stereoscopic (it requires, active or passive glasses).  
Generation 2:3DTV which supports Plano-stereoscopic displays those are 

autostereoscopic (it doesn‟t require any glasses) [24]. 
Generation 2.5:3DTV which supports Plano-stereoscopic displays, those are 

autostereoscopic (it doesn‟t require any glasses) and further support multiple (N = 9) 
views. 
Generation 3:3DTV which supportsintegral imaging, transmission, and displays;  

Generation 4: 3DTV which supports volumetric displays, transmission and displays; 
Generation 5:  3DTV which supports object-wave transmission.  

 

 
 

Figure 3: Shows 3 epochs of 3DTV commercial deployment [24, p.19]. 
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Figure 4: Shows a 30-year timeline for 3DTV services (1995-2025) [24, p.20]. 

 
Simon Baker defines 3DTV as “a new concept television that gives depth to the 

existing 2D images so that viewers can experience realistic and lifelike three-

30-year timeline:  

1995-2025 
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dimensional effects” [69, p.1]. Further the author states that basically there are 3 main 
versions of 3D stereoscopic technology which are illustrated below [69]: 
Active Stereo 3D 

In order to produce 3D effect for the user, shutter glasses are used where it actively 
split the images that are seen by the left and right eye. From past few years, this 

version has been referred as the standard solution for stereo 3D molecular 
visualization on desktop and till now it is widely being used.  
Passive Stereo 3D 

To produce the 3D effect some special films are applied to screen and further 
polarized glasses split the pictures for left and right eye. This is considered as the 

standard solution for producing stereo 3D to viewers who are more than a small group 
of people. It is becoming popular increasingly in desktop displays.  
Autostereoscopic 3D 

Here there is no need of using glasses. Nevertheless, this version is more expensive 
and often been delayed because of the slower up-take of stereoscopic screens.  

 

Stereo 3D Presentation Stages 

In last few years, a great innovation is done in display technologies related to stereo 

3D. Due to introduction of conversions for formats and in re-use of existing terms, 
this led to some confusion for the users in terms of how the image is processed in 

different stages. With the mixture of display types, the picture pairs will be prepared 
in some formathowever the display will treat and present them differently. So, now let 
us see the process carry out in different stages which are discussed below[2]: 

 Source 

 Preparation and transmission 

 Presentation 
 

 
Figure 5: Shows stages of 3D presentation [2, p.4]. 

Source 

In experiencing stereo 3D, the first and foremost key step is generation of left and 

right images that is image pairs. Generally there are 2 approaches to createthe image 
pairs. The first approach is Native Stereo 3D where it is the generation by an 

application (either 3D rendering or video playback of Stereo 3D content). The second 
approach is Stereao3D conversion where it is the creation using additional software of 
stereo image pairs by making use of monoscopic source (3D rendering or video). 

Applications which are not written to natively support Stereo 3D can produce stereo 
image pairs by making use of stereo conversion software. This method is widely used 

for games and conversion of mono video to stereo however it is not typical for 
professional graphics applications and the applications which benefit from stereo 3D 
normally execute the native approach outlined above. Thus, this stage explains stereo 

3D content creation or playback. 
Preparation and Transmission 

After creating stereo 3D image pairs by source, then it has to be prepared for the 
stereo display device which is being used by the user. Now it has to be transmitted to 
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that display over a display interface in a format where the display can interpret and 
use. Whenever an active shutter glasses are used a synchronization signal for these is  
produced and transmitted. Some of the main approaches that are used for display and 

the consequent preparation needed are illustrated below[2]: 

 Frame sequential – used with displays by making use of active shutter 

glasses.Sometimes this method is referred as page flipped.  

 Dual-display – naturallyused with passive displays and polarized glasses.  

 Interleaved Formats – numerous displays (expect stereo image pairs) to be 
merged into a single image and then decoded by display and presented. These 

results in simplifying the transmission of the image pairs however it leads to 
loss of spatial resolution of the image. The encoding of image pairs is carried 
out by interleaving the left and right frames on a line-by-line or column-or-

column basis. The other way is that it can be done through check board 
pattern.  

Hence, this phase tells the users how left and right images are prepared for display 
and are relayed to display device.  
 

Presentation  

Presenting the image pairs is the responsibility of the display device. Some of the 

main approaches used are discussed below[2]: 
Active Display 
It is a frame sequential and display with shutter glasses. As discussed above, the 

display presents left and right eyes in a series and further shutter glasses are 
synchronized with that display.  

Passive Display 

It is a polarizing display and polarized glasses. Polarizing or wavelength-filtering 
glasses are used as discussed earlier. Some of the few forms of passive displays are 

illustrated below [2]:  

 Single display– naturally to the front glass of a display a polarizing filter is 

added and cautiously it was aligned to rows or columns of pixels or few check 
boardpatterns. Now the left and right images of a stereo pair are aligned to the 
corresponding pixels. This approach is mostly preferred because of its low 

cost of display when compare to dual display however it leads in lower 
resolution and brightness.  

 Dual display–here the 2 displays present images with different polarization 
and then those are typically aligned with a half-mirror which allows the light 

from both displays which are to be presented together to user‟s eyes. This 
method provides full brightness and full resolution stereothat needs to be 
presented for the viewer.  

 Projected–the polarized images are presented from either one or two 
projectors and then cast the images onto a screen which preserves polarization. 

This method is referred as one of the most new Stereo 3D movie theatres.  
 

Auto-stereoscopic Displays  
It doesn‟t require any glasses and just rely  on parallax barriers where it make sure 
that  each eye will receives only the image that is destined for it. The only thing that is 

required is that the viewer positions their head and eyes in a sweet spot where the 
effect is presented [2].  

As a result, the actual display of left and right image to the corresponding eyes usually 
involving the use of stereo glasses.  
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Stereoscopyis a technique for creating or enhancing the illusion of depth in an image 
by means of stereopsis for binocular vision. Human vision, including the perception 

of depth, is a complex process which only begins with the acquisition of visual 
information taken in through the eyes; much processing ensues within the brain, as it 

strives to make intelligent and meaningful sense of the raw information provided. One 
of the very important visual functions that occur within the brain as it interprets what 
the eyes see is that of assessing the relative distances of various objects from the 

viewer, and the depth dimension of those same perceived objects.  
Stereoscopy is the production of the illusion of depth in photography, movie, or other 

two-dimensional image by presenting a slightly different image to each eye, and 
thereby adding the first of these cues as well. Both of the 2D offset images are then 
combined in the brain to give the perception  of 3D depth. It is important to note that 

since all points in the image focus at the same plane regardless of their depth in the 
original scene, the second cue, focus, is still not duplicated and therefore the illusion 

of depth is incomplete. There are also primarily two effects of stereoscopy that are 
unnatural for the human vision: first, the mismatch between convergence and 
accommodation, caused by the difference between an object's perceived position in 

front of or behind the display or screen and the real origin of that light and second, 
possible crosstalk between the eyes, caused by imperfect image separation.  

Although the term "3D" is ubiquitously used, it is also important to note that the 
presentation of dual 2D images is distinctly different from displaying an image 
in three full dimensions. The most notable difference is that, in the case of "3D" 

displays, the observer's head and eye movement will not increase information about 
the 3-dimensional objects being displayed. Holographic display and volumetric 
display are examples of displays that do not have this limitation.  

Most 3D displays use this stereoscopic method to convey images. It was first invented 
by Sir Charles Wheatstone in 1838 and improved by Sir David Brewster  who made 

the first portable 3D viewing device. Wheatstone originally used his stereoscope with 
drawings because photography was not yet available.Stereoscopy is used in 
photometry and also for entertainment through the production of stereograms. 

Stereoscopy is useful in viewing images rendered from large multi-dimensional data 
sets such as are produced by experimental data.  

Great attention is paid to the display techniques, since [66], consider display as the 
crucial component in 3D TV broadcasting. They categorize 3D stereoscopic 
technology into two categories- systems that require glasses and those that do not 

require glasses. Anaglyphic 3D, polarized 3D and active shutter 3D methods are 
considered as stereoscopic systems that require 3D glasses, and auto- stereoscopic 3D 

and other non-stereoscopic techniques such as holographic and volumetric displays 
are considered as systems that do not require glasses.  
Commercial applications and future directions [66], highlight the potential 

implications of 3D TV in the field of medicine, sports and mechanical engineering 
and numerous fields such as education, manufacturing, military etc. They also point 

out the already famous platforms of 3D TV such as television, gaming and movies. 
Mentioning the future directions, they provide key pointers such as developing 
attractive content, enhanced content distribution content and display technology to 

deliver HDTV quality images in both 2D and 3D format, in order to encourage 
penetration of 3D TV in the market.  

[39] Focus on mobile 3D TV broadcasting and highlight the basics involved in the 
capturing, compression, transmission and display techniques involved in the auto-
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stereoscopic 3D TV mobile broadcasting approach. [39] recount the history and 
milestone events in 3D TV broadcasting and provide the current scope in 3D TV 
broadcasting systems. They recount the first 3D TV broadcast in 1928, followed by 

the first colored 3D TV broadcast in 1928 and the popularity of HDTV sets. They 
highlight 3D TV as the next technological advancement in broadcasting and the 

growth of 3D with the popular film Avatar and the 2010 FIFA World Cup game, 
where the sale of 3D TV sets gained momentum in the United States, Europe and 
Korea.  

Attesting the growing popularity of T-DMB and DVB-H mobile 3D TV systems in 
Korea and Europe, [39] they focus their attention on mobile 3D TV and provide an 

insight to the actualities involved in the technical transgressions of mobile 3D TV and 
the research activities in this field. Accordingly, they elaborate and differentiate 
between the two mobile broadcasting auto-stereoscopic systems DMB and DVB-H. 

3D DMB system is built over the T-DMB system to create the 3D depth in the mobile 
environment. Such systems employ the „frame compatibility method‟ using a variety 

of decimation and arrangement methods, and an enhancement layer is additionally 
added to the DMB channel to obtain the 3D format. They also touch on the partial 3D 
concept as an alternative way to provide services, where images are overlaid on the 

live 2D video which is delivered through a live DMB channel.  
With respect to compression, [39] stress on either independent or residual down-

sampling H.264/AVC encoding in the 3D DMB encoder, and BIFS encoding in the 
3D DMB broadcasting server. The authors also touch upon the DVB-H mobile 
broadcasting system and highlight the use of MVC and AVC codecs to create MPE 

and MPE-FEC compressions through individual RTP and UDP encapsulations. These 
codecs are de-capsulated to deliver an interleaving portable auto-stereoscopic display.  
Successful 3D display and rendering is achieved through the side-by-side format in 

both DMB and DVB-H systems.  
[39], provide an overview on the outcomes of experimental 3D TV broadcasting over 

three types of susceptible broadcasting networks, terrestrial, cable and satellite 
networks. They highlight the system requirements and delivery mechanism of 3D 
content and provide an introspective view on the 2D/3D mixed service mechanism 

and assert on the importance of developing systems with high transmission capacity, 
channel codes, and secured video codecs.  

Ultimately, [39] assert the progress and development in 3D TV broadcasting and the 
actual implications of 3D viewing on the viewers. According, information pertinent to 
the image quality and 3DTV using the dual-stream method, side-by-side format, and 

ordinary 2D TV are collected for further research.  
[22] Focus on 3D TV broadcasting and provide an end-to-end overview pertinent to 

the possible practical aspects of the broadcasting system. They lay their focus on each 
stage of the broadcasting system, image capture, post-production, display and 
broadcasting formats and standards.  

[22] Focus on image capturing or 3D content production and highlight camera 
filming, CGI and 2D to 3D conversion as the three commonly used techniques for 3D 

content production.  3D stereoscopic camera filming involves using the side-by-side 
camera rig with two cameras and a 3D mirror rig with a beam splitter which overlaps 
the field of view of the two cameras. Thus, these two configurations are used to shoot 

left and the right images. The high quality of the image filmed is dependent on the 
choice of good camera and its relevant positioning. CGI involves creating synthetic 

3D animation and the rendering of 3D images is highly dependent on the two virtual 
cameras, which are used to render parallel views with appropriate angular tilting to 
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produce binocular disparity or stereoscopic 3D effect.  2D to 3D conversion involves 
the use of conversion software to produce 3D content from existing 2D material. 
Now-a-days 2D to 3D algorithms have been extensively researched and developed to 

generate a second point to view to the 2D images, in order to procure 3D images. 
Although, the quality of the converted image is affected, 2D to 3D algorithms has 

received wide interest from the research and development team, across the globe.  
[22] Focus on post-production and define it as the editing and enhancement of the 
images captured in order to procure images with good quality.  

[22] Focus on the display techniques and elaborate on the two major eye addressing 
techniques namely stereoscopic and auto-stereoscopic. These displays vary from each 

other based on the viewing options. While stereoscopic displays require viewing aids 
or glasses, auto-stereoscopic displays are glasses free. Two different types of glasses 
active and passive are used to view stereoscopic images from the 3D TV displays. 

Active glasses are used to view time multiplex broadcasting format with frame 
sequential, row/column interleaved and checkerboard display formats and passive 

glasses are used to view either color multiplex broadcasting format with single frame 
colored display format or polarization multiplex broadcasting format with row 
interleaved display format.  

[22] focus on broadcasting formats and standards and highlight color multiplexed 3D, 
simulcast 3D, time multiplexed 3D, spatially multiplexed 3D and 2D plus depth map 

or delta. Color multiplexed 3D requires only one single colored signal, which uses 
existing HD TV broadcasting channels to deliver content. The content can be viewed 
with a pair of color-coded glasses. This broadcasting format is backward compatible. 

In the simulcast 3D method, encoding of the left and the right eye signal is 
individually done using H.264/AVC codec, a standard which is compatible with 
applications such as mobile TV, IPTV, HDTV, and HD video storage.  

Time multiplexed 3D is encoding the 3D video by multiplexing the left and the right 
eye images, with the appearance of the 3D signal similar to a 2D signal but at a 120 

Hz frame rate. Video signals are decoded with a scalable decoder and display set, 
working at 120 Hz signal synchronization. Images are viewed using frame 
synchronized shutter glasses with either 1080 pixel or 720 pixel resolution.  

Spatially multiplexed 3D is another broadcasting format which where the left and the 
right images are compressed in side by side, top and bottom, and row or column 

interleaved or sub-sampled in checkerboard pixel arrangement into a single 2D frame. 
Thus, existing broadcast infrastructure can be used in spatially multiplexed 3D format.  
2D plus depth map or delta represents 2D signal in a depth map format. Coding is 

achieved with the use of video encoders which works with both MPEG-2 and 
H.264/AVC coding standards. The quality of the display images is highly dependent 

on the precision and resolution of depth map.  

 

2.33D TV Platforms and Products 

3D broadcasting has showcased tremendous growth since 2009. Still in the 
developmental and trial stages, research in the 3D broadcasting field is undergoing 
continual changes and progress. Research till date has exemplified that, 3D 

broadcasting can be efficiently accomplished if two criteria are met, smooth platform 
and versatile products. Various platforms of 3D technologies are available in the 

market today and these platforms span from movies to gaming, television, mobile 
phones and the internet.  
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Between 2009 and 2010, about eleven movies were released in the 3D format [74, 
p.3] and the sensation that 3D movie Avatar caused worldwide is a well-known fact. 
The following figure sourced from indicates Avatar‟s sensational box office revenues 

across the world.  

 

 

Figure 6: Shows Avatar‟s sensational box office revenues across the world[74, 
p.6] 

In the field of television, 3D TV sets and TV broadcasting channels have been 

introduced. Figure indicates the 3D TV penetration forecasts in Europe.  

 

Figure 7: Shows 3D TV penetration forecasts in Europe [74, p.29] 

[23] Provides a good range of 3D TV sets available in the market today. 4 TV sets 
have been randomly picked and compared to reflect the key features and the price of 
the 3D TV. While all the sets provide excellent HD picture quality and picture quality, 



Theoretical Background 

21 

1920x1080 native resolution and have are internet enabled and standard Wi-Fi 
capable, certain differences are observed which is reflected in the table below.  
 

3DTV Manufacturers  

Some of the leading 3DTV manufacturers are definedbelow: 

 Samsung Electronics 

 LG Electronics 

 Sony 

 Panasonic 

 Sharp 

 Vizio 

 Philips 

 Toshiba  

 Mitsubishi Electric Corporation  
In current research work, the top 5 3DTV manufacturing companies are clearly 

discussed below.  
1. Samsung  

It is the leading manufacturer of television sets and is the largest producer of LCD 
panels since 2006. In the arena of technology, it maintained its leadership since 2012. 
In fourth consecutive year in 2009, this company sold an admirable number of 31 

million TV sets and in March2010 it launched the first 3D LED HDTV. “The firm 
sold more than one million TV sets out of total worldwide sale of 1.23 million, in just 

six months” [80, p.1]. 
Manufacturing 

Company 

Country Company 

position over 

worldwide 

Manufacturing 

Company 

established Year 

TV Types  

Samsung 

Electronics 

South Korea 1 1969 LED TV 

3D TV 

LCD TV 

UHD TV 

Plasma TV 

Table 1: Shows the overview of Samsung [80, 62].  

 

 

3DTV Models  

The innovative technology of Samsung pushes the possibilities of 3D to new 
dimensions. The product launched in the market is not just 3D but it‟s a Samsung 

Active 3D where it provides the user a full HD 3D viewing experience. “With a 
realistic 3D depth and 178 degree vertical viewing angle,every seat is a great seat” 
[61, p.1]. 
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Figure 8: Shows a Samsung 3DTV [61, p.1]. 

 

Table 2: Shows the Samsung 3DTV 2012 models [5, p.1]. 
With their innovative technology, Samsung introduced numerous models in which 
now let us discuss a Samsung UN55ES6600 model and its quick specifications. If the 

2012  Model of  Samsung 3DTVs 

 
Samsung UN55ES9000 SamsungUN60ES6600 Samsung 

PN64E8000 

Samsung 

PN60E6500 

Samsung UN75ES8000 Samsung UN55ES6600 Samsung 
PN60E8000 

Samsung 
PN51E6500 

Samsung UN65ES8000 Samsung UN46ES6600 Samsung 
PN51E8000 

Samsung 

PN64E550 

SamsungUN60ES8000 Samsung UN65ES6500 Samsung 
PN64E8000 

Samsung 
PN60E550 

SamsungUN55ES8000 Samsung UN60ES6500 Samsung 

PN64E7000 

Samsung 
PN51E550 

SamsungUN46ES8000 Samsung UN55ES6500 Samsung 
PN60E7000 

Samsung 

PN60E530 

Samsung  UN60ES7500 Samsung UN51ES6500 Samsung 
PN51E7000 

Samsung 
PN51E530 

SamsungUN55ES7500 Samsung UN46ES6500  Samsung 

PN51E490 

SamsungUN50ES7500 Samsung UN40ES6500   

SamsungUN46ES7500 Samsung UN32ES6500   

Samsung UN60ES7100    

SamsungUN55ES7100    

SamsungUN46ES7100    
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picture quality is the top priority for the viewer then this model should be preferred 
since its LED backlight employs micro-dimming technology in order to produce a 
more accurate picture.  

Specifications 

Samsung UN55ES6600 

TV type LED-LCD 

Screen Size 55″ 

3D YES  

3D glasses and accessories  3D glasses (2pcs) 
Smart TV YES  

Display format 1080P 

Connectivity  Bluetooth 
Ethernet 
Wi-Fi 

Table 3: Shows the Samsung UN55ES6600 model quick specifications [19, 
p.1]. 

 
2. LG Electronics  

LG is a multinational organization which provides a variety of products to its 

consumers like mobiles and appliances and particularly home entertainment.  This 
firm is also one of the pioneer manufacturers of TV sets with array of color TVs 

scaling from LCD to 3DTV‟s. In global market this firm is operating with 114 local 
contributories by employing over 82,000 professionals over worldwide [80].  

Manufacturing 

Company 

Country Company 

position over 
worldwide 

Manufacturing 

Company 
established Year 

TV Types 

LG Electronics South Korea 2 1958 OLED TV‟s 

4K Ultra HD 
TV 

LED TVs 

3D TVs 

Plasma TVs 

Table 4: Shows the overview of LG [80, 1]. 

 

3DTV Models  

LG provides a sheer comfort for their eyes with the certified flick-free and blur- free 
3D technology and lighter, battery-free 3D glasses.  This allows the customers to 
enjoy the LG smart features now in 3D technology forenhanced comfort, superior 

quality and convenience[45].  
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Figure 9: Shows the LG 3DTV [33, p.1]. 

 

 
 
 

 
 

Table 5: Shows the LG 3DTV 2012 models [5, p.1]. 
Among all these models, the current research focuses on LG 55G2 model. If the 
customer criteria includes handy Google search feature, intuitive, easily navigable app 

interface, spectacular remote control and ISF-level calibration controls then it is 
recommended to buy LG 55G2 for the customers. Moreover [9, p.1], said that “If 

you‘ve got to have Google TV built into your television, the G2 is the best one 
available right now”.  
 

 

2012  Model of  LG 3DTVs 

 
LG55EM9600 LG55LMG8600 LG32LM6200 

LG46EM9600 LG47LMG8600 LG55LM5800 

LG40EM9600 LG55LM7600 LG47LM5800 

LG37EM9600 LG47LM7600 LG42LM5800 

LG32EM9600 LG55LM6700 LG60PM9700 

LG84LM9600 LG47LM6700 LG50PM9700 

LG60LM9600 LG55G2 LG60PM6700 

LG55LM9600 LG47G2 LG50PM6700 

LG47LM9600 LG65LM6200  

LG72LM9500 LG60LM6200  

LG55LMG860 LG55LM6200  

LG47LMG860 LG47LM6200  

 LG42LM6200  
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Specifications 

LG 55G2 

Release Date  30 April 2012 

TV type LED-LCD 

Screen Size 55″ 
Backlight type (LED) Edge-lit 

3D YES  

3D glasses and accessories  3D glasses (6pcs) 

Smart TV YES  

Display format 1080P 

Connectivity  Wi-Fi 

Refresh rate 120Hz 

Table 6: Shows the LG 55G2model quick specifications [17, p.1]. 

 
3. Sony 

It is a Japanese multinational company and is the 3rd biggest producer of a different 
television set series. Sony Corporation maintained quality along with the quantity. In 
2007, the organization introduced the first OLED and further it also manufactured the 

first ever HDTV powered by Google, followed by a series of 3D TVs supported by 
Blu-ray recorders in a wide range of resolution, screen sizes and prices [80]. 

 
Manufacturing 

Company 

Country Company 

position over 

worldwide 

Manufacturing 

Company 

established Year 

TV Types 

Sony  Japan  3 1946 HDTv‟s 
 

XBR 4K Ultra 
HD TVs 

Table 7: Shows the overview of Sony [80, 71]. 
 

3DTV Models  

Now, Sony Full HD 3D TV provides smoother, clearer and more believable images. 
Whether the viewers watch Blu-ray disc movies, playing games or TV shows the 

picture quality provided by Sony Full HD 3D TV for viewers are far better than 
anything that they have seen at home before.The users 3D home movies viewing 

experience will never be same again while watching with the newly stylishly paired 
Sony 3D glasses [72]. 
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Figure 10: Shows the Sony 3DTV [15, p.1]. 

 

 
 
 

 
 

 
 
 

 
Table 8: Shows the Sony 3DTV 2012 models [5, p.1]. 

The models introduced by Sony are few in year 2012, however among these models 
the current research discusses on Sony KDL-55EX723 model. The customers, who 
are willing to have a big screen, cracking on-demand content, great Blu-ray motion, 

detailed HD and lovely color then they can prefer this model [37] 
 

Specifications 

Sony KDL-55EX723 

TV type LED-LCD 

Screen Size 55″ 

Backlight type (LED) Edge-lit 
3D YES  

3D glasses and accessories  3D glasses sold separately  

Display format 1080P 

Refresh rate 120Hz 

Table 9: Shows the Sony KDL-55EX723model quick specifications [21, 
p.1]. 

 

 

2012  Model of   Sony 3DTVs 

 
Sony KDL-55HX850 

Sony KDL-46HX850 

Sony KDL-55HX750 

Sony KDL-46HX750 

Sony KDL-55EX723 
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4. Panasonic 

Panasonic is established in 1918, and is one of the largest Japanese electronics 
multinational corporations. It is assumed to be the world‟s fourth largest TV 

manufacturer. In 2006, the organization switched from producing analogue TVs to 
digital TVs and reduced its sales by 30% [80, p.1]. 

 

Manufacturing 

Company 

Country Company 

position over 

worldwide 

Manufacturing 

Company 

established Year 

TV Types 

Panasonic Japan  4 1918 LED TV‟s 

LCD TV 

Plasma TV 

Table 10: Shows the overview of Panasonic [80, 57].  
 

3DTV Models  

The 3D technology used by Panasonic is quite really innovative. This firm makes use 
of fast switching phosphors and an original light-emitting process in order to reduce 

the crosstalk in order to deliver clear 3D images and to make sure that it produces a 
comfortable viewing. It offers a great and diverse option for high quality home 
entertainment [8].  

 

Figure 11: Shows the Panasonic 3DTV [64, p.1]. 

 
 

 

2012  Model of  Panasonic 3DTVs 



Theoretical Background 

28 

Table 11: Shows the Panasonic 3DTV 2012 models [5, p.1]. 
Panasonic introduced numerous 3DTV models to provide a good picture quality to the 

viewer‟s. Among all these models, most of the customer‟spreferred Panasonic TC-
L55ET60 model as its video quality is gorgeous. This model further provides 
beautiful resolution, fabulous color and wonderful black levels which never dissolve 

to inkiness. Some of the advantages of these models are illustrated below [4]: 

 Display resolution is clear, superb, crisp and amazingly sharp.  

 TV consumes very less power. 

 Initial setup was a snap.  

 Tons of user features. 
 

Specifications 

Panasonic TC-L55ET60 

TV type LED-LCD 

Screen Size 55″ 

Backlight type (LED) Edge-lit 

3D YES  

3D glasses and accessories  3D glasses (2pcs) included  
Smart TV YES  

Display format 1080P 

Connectivity  Wi-Fi 
Ethernet 

Refresh rate 120Hz 

Table 12: Shows the Panasonic TC-L55ET60model quick specifications [18, p.1]. 
 

 

5. Sharp 

It is a Japan based multinational electronics organization and it is the fifth largest 

television manufacturing corporations over the worldwide. Some of the features of 
this television include brighter color, U𝑉2 a technology which provides a higher 

contrast, big screen televisions, Quattro 3D, efficient backlighting, Blu-ray print 
recorders and Skype on TV [80]. 

 
Panasonic 

TC-P65VT50 

Panasonic 

TC-P65ST50 

Panasonic 

TC-L55WT50 
Panasonic 

TC-P55VT50 
Panasonic 

TC-P60ST50 
Panasonic 

TC-L47WT50 

Panasonic 
TC-P65GT50 

Panasonic 
TC-P55ST50 

Panasonic 
TC-L55DT50 

Panasonic 
TC-P60GT50 

Panasonic 
TC-P50ST50 

Panasonic 
TC-L47DT50 

Panasonic 
TC-P55GT50 

Panasonic 

TC-P60UT50 
Panasonic 

TC-L55ET60 

Panasonic 
TC-P50GT50 

Panasonic 
TC-P55UT50 

Panasonic 

TC-L55ET5 

Panasonic 

TC-P50XT50 

Panasonic 
TC-P50UT50 

Panasonic 
TC-L47ET5 

Panasonic 
TC-P42XT50 

Panasonic 
TC-P42UT50 

Panasonic 
TC-L42ET5 
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Manufacturing 

Company 

Country Company 

position over 

worldwide 

Manufacturing 

Company 

established Year 

TV Types 

Sharp Japan 5 1912 LED TV‟s 

3D TVs 

LCD TV 

Table 13: Shows the overview of Sharp [80, 67]. 
 

3DTV Models  

Sharp is the perfect pick for an excellent quality and reliable multisystem LED TV. 
The unit improves clarity and expressiveness of all images and colors, offering more 

realistic pictures with fine gradations for movies and other video content.This firm 
makes the most out of any media with quad pixel plus technology and Wi-Fi ready 
capabilities [77, 2014]. 

 
Figure 12: Shows the Sharp 3DTV [58, p.1]. 

 

 
 
 

 
 

 
 
 

 
 

Table 14: Shows the Sharp 3DTV 2012 models [5, p.1]. 
Among all the models, now let us discuss about Sharp LC-52LE925UN model. Some 
of the pros of this model include fast refresh rate, excellent picture brightness and 

precise colors, etc. [68]. 

2012  Model of   Sharp 3DTVs 

 
Sharp LC-80LE844U 

Sharp LC-70LE847U 

Sharp LC-60LE847U 

Sharp LC-70LE745U 

Sharp LC-60LE745U 

Sharp LC-52LE925UN 



Theoretical Background 

30 

 
Specifications 

Sharp LC-52LE925UN 

TV type LED-LCD 

Screen Size 52″ 

Backlight type (LED) Edge-lit 

3D YES  

3D glasses and accessories  3D glasses (2pcs) included 

Energy Star Qualified EPA energy star 
Display format 1080P 

Connectivity  Ethernet  

Energy Star Qualified EPA Energy Star 

Viewing Angle 176 degrees  

Table15: Shows the Sharp LC-52LE925UNmodel quick specifications [20, p.1]. 
 

3DTVs Comparison Chart 
 

Product 

Model 

Samsung 

UN55ES6600 

LG 55G2 Sony KDL-

55EX723 

PanasonicTC-

L55ET60 

Sharp LC-

52LE925UN 

 

     
Price $2,719.99 $2,099.00 $1,329.00 to 

$1,765.26 
$3,300.00 $1,629.99 

Diagonal 

Size 

55″ 55″ 55″ 55″ 52″ 

Product 

Type 

LED-LCD LED-LCD LED-LCD LED-LCD LED-LCD 

Technolo
gy 

TFT active 
matrix 

3D LED-LCD 
3D 

- 
 

3D 
LED-LCD 
 

LCD 

backlight 

technolog

y 

LED backlight 
technology 

LED backlight 
technology 

LED backlight 
technology 

LED backlight 
technology 

LED backlight 
technology 

LED 

backlight 

type 

- Edge-lit Edge-lit Edge-lit Edge-lit 

3D 

Technolo

gy 

Yes Yes Yes Yes Yes 

Internet 

streamin

g services 

Samsung Smart 
TV 

Google TV Hule Plus 
Netflix 
You Tube 
Pandora 
Skype 
 

Viera Connect AQUOS Net 
Netflix 

Connecti

vity 
protocols 

Built-in Wi-Fi 
Bluetooth 
Ethernet 

Built-in Wi-Fi Wi-Fi ready, 
adapter sold 
separately 

Built-in Wi-Fi 
Ethernet 

Ethernet 
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Resolutio

n 

1920x1080 1920x1080 1920x1080 1920x1080 1920x1080 

Display 

format 

1080p 1080p 1080p 1080p 1080p 

Refresh 

Rate 

- 120Hz 120Hz 120Hz 240Hz 

Image 

aspect 

ratio 

-  16:9 16:9 16:9 16:9 

TV tuner 

presence 

Yes Yes Yes Yes Yes 

Speaker 

(s) 

2 x Main 
channel speaker 
– Built-in-10 
Watt 

2 x Speakers – 
Built-in 

2 x Main channel 
speaker – Built-
in-10 Watt 

2 x Main channel 
speaker – Built-
in-4 Watt 
1 x Subwoofer - 
Built-in - 10Watt 

2 x Main channel 
speaker – 
Detachable-10 
Watt 
1 x Subwoofer- 
Built-in-15Watt 

Sound 
output 

mode 

Stereo Surround Sound Stereo - Stereo 

Total 
output 

power 

20 Watt 10 Watt 20 Watt 18 Watt 35 Watt 

Addition

al 

features 

Samsung Smart 
Content and 
Signature 
service 
Samsung Smart 
Hub 
ConnectShare 
Movie 
Integrated web 
browser 
Wide Color 
Enhancer Plus 
AllShare Play 
Down Firing + 
Full Range 
speaker 

2D to 3D 
conversion 

X-Reality Engine 
Motionflow XR 
200 

My Home 
Screen Swipe 
and Share 2.0 
Voice Guidance 
Ultra Slim Metal 
Bezel Design 
Web browser 
Viera Remote 2 
(Smartphone 
App) 
Game Mode 
Dot Noise 
Reduction 
24p Playback 
(3.2) 
24p Smooth Film 
Eco navigation 
Contrast auto 
tracking  system 
(CATS) 

-  

Video 

interface 

HDMI 
Component 
Composite  

Component 
video input 

SCART 
HDMI 
Component 
Composite 

HDMI 
Component 
Composite 

HDMI 
Component 
Composite  

HDMI 

ports 

quantity 

3 4 4 3 4 

Manufac

turer 

warranty 

1 year 1 year parts and 
labour 

5 years 1 year 1 year 
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Dimensio

ns 

(WxDXH
) 

49.6″x10.9″x31
.8″ 
With stand 

49.7″x13.0″x32.
7″ 
With stand 

50″x12.4″x31.5″ 
With stand 

48.7″x10.8″x30.
7″ 
With stand 

49.6″x13.4″x33.9
″ 
With stand 

Weight 40.1lbs 56.7lbs 56lbs 52.9lbs 79.4lbs 

HDCP 

compatib

le 

Yes - Yes Yes Yes 

Sound 

effects 

SRS 
TheaterSound 
HD 

-  S-FORCE Front 
Surround Sound 
S-FORCE Front 
Surround 3D 

VR-AUDIO 
ProSurround 
Sound 

SpaciousSound 
3D 

Table 16: Shows thecomparison chart for the top 5 3DTV manufacturers [17, 18, 19, 
20, and 21].  

 

3D TV Set in 
Market 

Specifications Price Manufacturing 
company 

Sony Bravia 

XBR-55HX929 

Very good 3D 
performance, full 

Led backlight, 
narrow viewing 
angle, 960-240 

frame rate, 12.25 
inches overall 
depth, 31.75 

inches overall 
height, 50.5 

overall width, 55 
inches screen size 

$2,898.00- 
$3,289.99 

Sony Electronics, 
Inc. 

LG 47LW5600 Very good 3D 
performance, edge 

Led backlight, 
wide viewing 
angle, 120-60 
frame rate, 10 
inches overall 

depth, 29.5 inches 
overall height, 44 

inches overall 
width, 47 inches 

screen size 

$1,096.97 - 
$1,699.99 

LG 

Vizio 

E3D320VX 

Good 3D 
performance, 
wide viewing 

angle, 60 frame 
rate, 7.25 inches 

overall depth, 
22.5 inches 

overall height, 
31.25 inches 

overall width, 32 
inches screen size 

$446.49 Vizio, Inc. 
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Panasonic Viera 

TC-P55VT30 

Very good 3D 
performance, 

unlimited viewing 
angles, 15.25 
inches overall 

depth, 33.5 inches 
overall height, 

52.5 inches 
overall width, 55 
inches screen size 

$1,998.00 - 
$2,799.95 

 

Table 17:Shows the comparison of various 3DTV sets available in the market today 
[23]. 

Subsequently TV networks especially, pay-tv have introduced numerous 3D enabled 

channels. The figure below indicates popular channels that have existing 3D TV 
channels and have announced 3D TV projects in 2010.  

 

Figure 13: Shows the existing and announced 3D TV projects in 2010 [74, 
p.14] 

A quick glance at the table below shall highlight the growth of 3D TV broadcasting 

and 3D TV broadcasting channels since 2008.  
 

April 14, 2008 First broadcast to NAB, by 3ality 

September 14, 2008 First transatlantic 3D broadcast to THC, by 

3ality 

December 8, 2008 First RD NFL broadcast to theatres, BCS 

Championship by 3ality 

January 8, 2009 First Super Bowl game broadcast in 3D to 

theatres, by 3ality 
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January 31, 2010 First broadcast to U.K. Pubs and Clubs by 

BSkyB with 3ality 

March 24, 2010 First 3D cable broadcast to U.S. home 

subscribers, of Islanders vs. Rangers hockey 

game at Madison Square (Garden, by MSG 

with 3ality) 

April 21, 2010 IPL [Indian Premier League] cricket 

broadcast in 3D to theatres across India, by 

3ality 

May 26, 2010 First over-the-air terrestrial 3D broadcast, 

State of Origin Rugby Series, Australia, by 

Nine Network and SBS [Special 

Broadcasting Service), with 3ality 

June 11, 2010 First ESPN 3D Broadcast, FIFA World Cup, 

by HBS [Host Broadcast Services] with Sony 

September 2, 2010 First fiber-optic 3D broadcast direct to U.S. 

home subscribers, Patriots vs. Giants from 

Meadowlands Stadium, New Jersey, by 

Verizon FIOS with 3ality 

Table 18: Showsthe Growth of 3D TV broadcasting and 3D TV broadcasting channels 
since 2008 [48, p. 10]. 

Equally connected to the 3D cinema and TV channels is the presence of Blu-ray 3D 
consumer devices. Around 50 Blu-ray 3D players have been launched worldwide and 
popular movies such as three musketeers, monsters vs. aliens, puss in boots, Hugo, 

Immortals, Tron, The Adventures of Tintin, Space Station, Under the Sea, and many 
have already been released or under the near prospect for release in Blu-ray 3D  (blue-

ray).  
Apart from movies and channels, gaming has also received significant interest from 
reputed companies such as X-Box and Nintendo. Moreover, Nintendo has managed to 

acquire the top position with respect to handheld gaming device. Popular games such 
as the Legend of Zelda: Ocarina of Time 3D, Super Mario 3D Land, Pushmo, Super 

Street Fighter IV: 3D Edition, Mario Kart 7, Mighty Switch Force [26], have been 
successful in capturing the gaming market. Estimation clarifies the presence of about 
300 existing games that are readily available for 3D adaptation through re-purposing 

technologies. In addition, products that, readily convert games to 3D technology in 
real-time, are available in the market today [30, p.7] 3D mobile phones have been 

roped into the systematic 3D revolutionary platform, based on the consumer‟s demand 
for such services. New mobile phone platforms with multimedia capabilities and auto-
stereoscopic display technologies have been identified as the next generation of 

mobile 3D TV services. Among the standards and formats for mobile 3D TV, DVB-H 
has been identified as a strong contender and constant research and development 

pertinent to the capture and coding, broadcasting over DVB-H, interoperability and 
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portable display device ready for commercialization have been undertaken [34]. 
While certain products in certain platforms have been subjected to colossal scrutiny 
and development, as in the case of movies, television and gaming, other platforms 

such as internet, mobile phones, picture frames, camcorders, are still in the initial 
phases of the developmental stages.  

 
2.4. 3D TV Research and Development 
Continuous research and developments have been outlined by reputed research 
institutes and giant corporations in the field of 3D technology, whose foundational 

support has motivated past, current and future projects. Numerous journals, 
consortiums, conferences, companies and research institutes have encouraged 

numerous personnel to envisage the prospect of viewing movies and TV programs, 
games, video players etc. without the 3D glasses.  
Certain milestone events in the area of 3D technology have taken visua l 

communications to a level, which was otherwise limited to human fiction. 3D imaging 
is as old as the 2D technology. After the invention of conventional television in the 

1920s, the feasibility of stereoscopic 3D TV and by the 1950s 3d motion pictures 
were introduced [56, p.1]. The table below shall highlight the gradual progress in 3D 
TV. 

 
Time Frame Event 

1838 Wheatstone explains “stereopsis” 

1851 Queen Victoria starts stereoscope rage 

1890 First stereo film camera 

1915 First red/blue 3D movies shown 

1953 Boom year for 3D movies 

1990s 3D starts to gain popularity with IMAX 3D 

1995 First compression standard: MPEG-2 develops Multi-View Profile 

2005-2009 Expansion of 3D movies 

2009 MPEG-4 Multi-View Coding 

Table 19: Shows thegradual progress in 3D TV [53]. 
 

Important events between 2009 and 2010 rapidly changed the 3D TV structure and 
acceptance level across the broadcasting industry.  During the International 

Broadcasting Convention at Amsterdam in September 2009, 3D set-up-boxes (STB) 
and chipset projects were given, which showcased the presence and growth of 3D 
technology in the manufacturers. In addition, Fuji released the 3D still camera, which 

became the first consumer 3D camera. Apart from these events, the consumer 
electronics show (CES) of 2010 at Los Vegas showcased 3D TV display sets by 

various companies such as Sony, Samsung, LG and Panasonic, and highlighted the 
growing popularity of 3D technology. Ultimately the 2010 national association 
broadcasters (NAB) show at Las Vegas showcased the broad market for 3D TV since 

it supplied three elements: “affordable production equipment, distribution channels, 
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and confidence in the market” [48, p.5] and the 3D Summit of 2010 at Universal City 
proclaimed 3D technology and 3D TV broadcasting as the next generation of the ICT 
industry [48, pp. 3-5]. 

“In recent years, a new paradigm for 3D TV has emerged, that is based on the use of 
efficient image analysis- and synthesis algorithms” [31, p.4]. Companies such as 

Sony, LG, Panasonic, Motorola, Onida, Toshiba, and broadcasting channels such as 
Sky, ESPN, Brava, HP, Microsoft etc. have religiously promoted 3D technology and 
3D TV broadcasting. And consortiums such as 3D Consortium, 3D@Home 

Consortium, 3D Media Cluster and 3DTV NOE Digital and numerous research 
institutes have played a crucial role in conducting conferences such as Holography 

and Three-Dimensional Imaging, 3D Stereo MEDIA, HoloMet, Euro-American 
Workshop on Information Optics, International Conference on Advanced Phase 
Measurement Methods in Optics and Imaging, Three-Dimensional Imaging, 

Visualization and Display, Workshop on Information Optics, Annual Meeting of the 
IEEE Lasers and Electro-Optics Society, Euro-American Workshop in Information 

Optics, 3DTV Conference, Fotonica, PHOTONICS, Electromagnetics Research 
Symposium, 3DTV-Conference and many more. The conferences have largely 
contributed in the propagation and understanding of the current status and possible 

advancements in 3D technology and 3D TV broadcasting [65].  
Journals such as European Optical Society, Applied optics, 3D Research, Optics 

Letters, Optics Express, Optical Engineering, Display Technology, Hindawi 
International Journal of Digital Multimedia Broadcasting, Applied Physics Letters, 
Applied Optics, Optics Communications, Journal of the Optical Society of America, 

Photonics Letters of Poland, Electronica, Proceedings of the IEEE have contributed 
largely in publishing various articles pertinent to the 3D technology and 3D 
broadcasting [65]. 

Numerous projects such as Advanced Three-Dimensional Television System 
Technologies (ATTEST), 3DPhone project, Mobile 3DTV Content Delivery 

Optimization over DVB-H System, Real3D- digital holography for 3D and 4D real-
world objects, HELIUM3D (High Efficiency Laser Based Multi User Multi Modal 3D 
Display), The Multi User 3D Television Display (MUTED), 3D4YOU, 3DPresence, 

Audio-Visual Content Search and Retrieval in a Distributed P2P Repository (Victory), 
2020 3D Media, 3DPost [51, p.212-238] have been globally undertaken on 3D TV. 

Various projects pertinent to future broadcasting 3D TV system as highlighted by [31, 
p. 1], that support “1) Backwards-compatibility to today‟s digital 2D color TV; 2) 
Low additional storage and transmission overhead; 3) Support for auto-stereoscopic, 

single and multiple user 3D displays; 4) Flexibility in terms of viewer preferences on 
depth reproduction; 5) Simple way to produce sufficient, high-quality 3D content”are 

under progress or in the pipeline. 
Accordingly, three generations of 3D TV have been outlined, which shall be actively 
deployed depending on the speed of research and development. The first generation 

3D TV is the 3D TV and broadcasting that is available today, which requires glasses 
for viewing. The second generation 3D TV is the 3D TV and broadcasting that is 

auto-stereoscopic, however, with limited resolution and viewing position. The last 
generation is the 3D TV and broadcasting which shall record the entire light field or 
object wave with high display resolution, without causing any strain to the viewer‟s 

eye [79, p.6]. 
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2.5 Forward and Backward Compatibility 

According to [32, p.2], “the market, compression of any of these 3D representation 

technologies requires forward compatibility with a 2D compression scheme”. Due to 
its superior compression efficiency, H.264/AVC is selected in a lot of video 
applications as a basis to be compatible with. As an extension of H.264/AVC, MVC 

offers forward compatibility with its single view variant. Bas ically, forward 
compatibility is one of the major benefits facilitating the adoption of MVC in the 

global market. 2DHDs is backward compatible. It‟s essential to have a degree of 
backwards compatibility to 2D viewing [16]. In [47] opinion, it‟s very essential to 
have a seamless and transparent backward compatibility for the customer acceptance 

of 3D HDTV. The switching between the 2D and 3D enhanced version of a service 
need to be provided without interrupting the service.  

 

2.6. 3DTV usages between TV sets, Computer Display 

and Mobiles 

3DTV means HDTV with 3D compatibility where it is a feature on higher-end LED 
LCD and plasma TVs released since 2010 [25]. The 3D view will differ based on the 
electronic products that the user prefers. For instance, the 3D view of a picture in TV 

sets will differ with the same picture in computer display or mobile. [7] said that in 
current scenarios, 3DTV and mobile TV are two emerging technologies in audio-

video entertainment and multimedia. Different manufacturers implement the 3D 
technology in their products in a different way. For instance, the 3D view in 
Panasonic is different when compared to other TV‟s like Sony, Samsung, LG, etc. In 

order to get a perfect 3D TV for the viewer living room it‟s very important for the 
users to view its specifications [42].  

 TV Sets Computer display Mobiles  

Diagonal Size There are various 
sizes starting from 
27″ to 80″.  

Size is small when 
compare to TV sets. 
For instance, HP 
maximum diagonal 
size is 30″.  

It is very much 
smaller when 
compared to TV sets 
and computer 
display.  

Viewing angle  It differs based on the 
screen size and the 
manufacturer. For 
instance, Sharp LC-
52LE925UN model 
provides 176 viewing 
angle.  

There is no certain 
viewing angle for 
this type of display. 
So the viewer need to 
view the screen in 
front of it or two to 
three feet away from 
it.  

Here, the viewer 
cannot maintain any 
distance between the 
device and the user 
since the size of the 
screen is very small.  

Image aspect ratio Almost all 
manufacturers uses 
same ratio. For 
instance, for 55″ 
screen size the ratio is 
16:9 for Samsung, 
LG, Sony, Panasonic, 
etc. 

-  -  

Sound effects  Theater sound, HD, 
SRS 

Theater sound  - 
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Resolution  1920x1080 for 55″ 
diagonal size  

2560x1440 for 27″ 
HP monitor 

-  

Table 20: Shows the comparison among the TV sets, computer display and mobiles 
[20, 38].
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3 Method and implementation 
This section focuses on the methodology model, the basics behind the research study 

and the data collection and analytical aspects used in this study.  
 

3.1 Methodology Model 

Research 
Study

Literature 
Review

General 
Perspective

Algorithmic 
Perspective

Content 
Delivery

Content 
Production

Content 
Display

Analysis

Conclusions 
& Inferences

Content 
Production

Content 
Delivery

Content 
Display

Compression 
& 

Coding

Transmission

Decoding Decoding

Transmission

Compression 
& 

Coding

 
Figure 14: Shows the methodology model used in this study. 
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3.2. Research Study 

The main aim of this study is to highlight the dynamics and intricacies of 3D TV 

broadcasting. In order to achieve this, the study shall discuss the standards and 
specifications of 3D TV broadcasting and shall focus on the implementation of the 
concept of algorithmic transgressions in the 3D TV broadcasting field.  

Different stages of 3D TV broadcasting- image capture, coding, transmission, display 
and rendering have been identified and this study focuses of each of these aspects 

from a general prospective and from an algorithmic perspective, to understand the 
dynamics and intricacies of 3D TV broadcasting.  

 

3.3. Data Collection and Analysis 

Data pertinent to each of five stages of 3D TV broadcasting are collected through 
credible literary sources such as books, journals, articles, academic websites and a 
detailed description of the sources is mentioned in the reference section. The 

secondary data is then subjected to qualitative analysis and detailed information 
pertinent to the different stages of 3D TV broadcasting in general and algorithmic 

transgressions in particular are collected and understood.  
Since 3D TV broadcasting is in its primal developmental phase, standards and current 
research in this field shall highlight the actualities involved in 3D TV broadcasting. 

Thus, secondary data and qualitative analysis will provide perfect information in order 
to understand the basics involved in 3D TV broadcasting
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4 Key Techniques of 3DTV 
The decree of 3D TV technology is based on the fundamentals of visual science. 

Continuous research and development in each stage of the 3D TV life cycle 
broadcasting have enabled the active synthesis and propagation of 3D TV 

broadcasting across numerous platforms. Various approaches have been used to 
produce, transmit, display and view 3D content.  
3D content production involves creating or capturing of 3D images which is followed 

by content storage. Content storage involves coding/compression of the produced 
content with appropriate codecs. The compressed content is then transmitted through 

either terrestrial or cable/satellite channels with a broadcasting station and reaches the 
premise equipment of various platforms such as DVR, game consoles, blue ray/ DVD 
player, video camera etc. for decoding. Here, the standards and the formats for the 

content is decoded based on the display approach adopted by the manufacturer of the 
display devices TV, cinema, phones, etc.  

Focusing on the display approaches, stereoscopy has received wide attention. 
Presently, stereoscopy is the most commonly used approach in the 3D market. 
Adopted from the fundamental principles of visual science, stereoscopy is the art of 

displaying distinct inputs to the right and the left eyes of the observer, in order to 
facilitate a sense of 3D binocular nature of human perception. The displayed content 

is then viewed either with or without the help of visual aids or glasses, which can 
prove cumbersome and tiring.  
The overall effectiveness of a 3D system is determined by the minimization of visual 

discomfort and fatigue, which are the current challenges faced by the 3D TV 
broadcasting system. This forms the basis for analysing the performance measures 

and the need for further research in that area. In order to obtain an effective display 
system, the fundamental aspects of the 3D TV life cycle: image capturing, 
representation and transmission have to be carefully understood.  

Lately, algorithmic principles have been popularly used in 3D content production, 
representation, transmission and display technologies. An algorithm can be defined as 

procedure to accomplish a specific task. The presence of a well-specified problem as 
the fundamental principle of algorithm, and an algorithm is “a procedure that takes 
any of the possible input instances and transforms it to the desired output” [70, 

p.3].The following sections provide an overview of these aspects from a general as 
well as algorithmic perspective.  

Requirements  

From the production to the final viewing, 3D imaging demand certain customized 
requirements that should be met to the later. For the production, high definition 

cameras have to be used. The setup has to be well calculated for ultimate 3D effect to 
be realized. After the capture of the images, they have to be processed and 

compressed into the 3D format that is intended. For this process to be complete there 
is need for powerful computers with gigantic graphics card and above average 
processing power. The 3D effects can be created through manipulating 2D images or 

by using software application to animate the images. For this purpose, not only will 
powerful computers be needed but also specific software for effect these changes in 

the video. 
After the successful creation of the 3D videos, viewing is the next step. The viewing 
requires various hardware specifications. Whether the viewing is on a computer 

screen, television screen or theatre projection, there is need for technical requirements 
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to be met. For most of the viewing, as long as the display screen can decipher 3D 
images, the viewer will need to have glasses that make the brain interpretation 
possible. Processors that can handle these videos for example NVidia can be used. 

The 3D vision kit is a critical requirement for this to be effective. However, new 
technologies enable the viewing without the use of the viewing glasses. This is 

through integral imaging. In this process, autostereoscopic 3D display is positioned in 
front of the image. As a result, instead of the screen displaying 2D images, a 4D light 
field is created. The result is stereo/ 3D images.  

Auto stereoscopy is any method of displaying stereoscopic  images without the use of 
special headgear or glasses on the part of the viewer.  Examples of autostereoscopic 

displays technology include lenticular lens, parallax barrier, volumetric display, 
holographic and light filed displays.  
Many organizations have developed autostereoscopic 3D displays ranging from 

experimental displays in university departments to commercial products, and using a 
range of different technologies. The method of creating autostereoscopic 3D using 

lenses was mainly developed in 1985 by ReinhardBoerner at the HeinrichHertz 
Institute (HHI) in Berlin. The HHI was already presenting prototypes of single-viewer 
displays in the 1990s. One of the best-known 3D displays developed by HHI was the 

Free2C, a display with very high resolution and very good comfort achieved by an eye 
tracking system and a seamless mechanical adjustment of the lenses. Eye tracking has 

been used in a variety of systems in order to limit the number of displayed views to 
just two, or to enlarge the stereoscopic spot.  
With all the above requirements in place, there is still one more critical requirement. 

This is the human element. The quality of the 3D effect is directly dependent to the 
creativity and the innovative nature of the person or people doing the production. As 
such the last requirement is the creative human element.  

 

4.1 3D TV Content Production 

The first step of 3D TV life cycle and content production is the successful capturing 
of images. Three main approaches namely camera filming, computer generated 

images and 2D to 3D conversion can be outlined and discussed.  
 

4.1.1. Camera Filming 
Camera filming is the real time capture of 3D images. In this mechanism, two 
cameras are placed side by side in a 3D rig in order to create two separate sets of 

images for the left and right eye. This mechanism uses the technical concepts of visual 
science and emphasizes on the mandatory precision in the alignment of the two 

cameras and the distance between them. The cameras used for filming work in a 
similar fashion of that of the human eye. When the eyes focus on the objects at close 
proximity, they toe in and are parallel when they focus on remote objects. The 

distance between the two cameras determines the 3D effect, and the two cameras in 
the 3D rig are aligned through the process of convergence, in order to match their 

respective frames at some distance. The objects in the frame at the convergence point 
will be located at the screen, objects closer to the camera will be located in front of 
the screen and the objects away from the camera will appear behind the screen. Based 

on this principle, the two cameras are adjusted mechanically [51]. 
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4.1.2. Computer Generated Images 
Presently, cost effective and technically advanced CGI methodologies and tools are 

employed to created 3D content in movies and games platforms. 3D interactive and 
intuitive graphic images are created with the help of special software. A special 3D 

model is built, which is animated by moving the images in a traditional manner, one 
frame at a time. Once the framing time is assigned and adjusted, appropriate lighting 
is provided with the help of numerous enhancement tools and processes such as 

texture and reflection mapping. In the end, the models are rendered which is the 
process of extracting the images out of the computer. Quality renderers such as 

Renderman, Mental Ray are used to get best quality images through the CGI 
technique [52]. 
 

4.1.3. 2D to 3D Conversion 
2D to 3D conversion is the most widely used principle of 3D content generation. The 

fundamental principle in this is the shifting of pixels in a horizontal manner, in order 
to create horizontal disparities between the original and the new image. [10, p.110] 
defines 2D to 3D conversion is “a process that converts a monoscopic image 

sequence into a stereoscopic image sequence or a MV video clip”. This process 
requires the extraction of depth data from a monoscopic image source and the 

generation of new image which will signifies the scene from a slightly different view 
point such that both of the images form a stereoscopic image pair. [6] Writes that term 
2D to 3D conversion is nothing but to make use of monocular depth cues acquired 

from a 2D video sequence to produce the equivalent 3D video sequence. This 
conversion is motivated mostly by 2 types of scenarios. The first type is to transfer the 
existing 2D video records into a new 3D version. The second motivation is about 

creating a completely original 3D video which is shot in 2D. It is because of a fact 
that the maintenance cost and operation cost of 3D capturing system will be more 

when compare to 2D capturing systems. The 2D to 3D conversion can be carried out 
in either real time or offline based on the computational complexity and temporal 
memory usage of applied processing steps [6]. 

[81] States that numerous approaches have been proposed for 2D to 3D conversion. 
Generally, the proposed approaches can be categorized into 3 schemes which are 

defined below: 

 Manual – the aim of this scheme is to shift the pixels in a horizontal way with 

an imaginatively selected depth value for different objects/regions in the 
image in order to produce a new image. Here the hand drawing generates high 
quality depth, however it consumes more time and expensive.  

 Human-assisted –the main criteria of this scheme is to translate 2D images 
into a stereoscopic 3D by slightly making some corrections to the manual 

scheme by an operator[35]. Although, this scheme consumes less time when 
compared to manual conversion scheme however a slight human engagement 

is required to complete the conversion. The drawback of this scheme is that 
human face problem while converting the huge collection of available 2D 
material into 3D. So it‟s essential to have an automatic conversion scheme in 

an economic manner.  

 Automatic conversion– this scheme exploits depth data originated from a 

stream of images or single image to produce a new projection of the scene 
with a virtual camera of a slightly different view po int. This scheme can be 

carry out in a real- time or in a more time-consuming off- line process. The 
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resulting product quality will depends on the level of processing that is being 
involved so due to this reason the real- time solutions generally produce the 
lowest quality conversion. Basically there are 2 limitations while considering 

automatic 2D to 3D conversion techniques. In what way, the depth 
information can be retrieved from a monoscopic image or video [40] and the 

other issue is that how to produce a high-quality stereoscopic images at new 
virtual viewpoints [83].  

Generally, the commonly used framework for 2D to 3D video conversion includes 

two elements which are illustrated below: 

 Extraction of depth data  

 Generation of stereoscopic images  
In accordance with both the estimated data and expected viewing conditions. This 

conversion framework is represented schematically in below figure.  

 
Figure 15: Shows the diagram for automatic 2D to 3D video conversion [81, p.373]. 
 

The aim of the first element (extraction of depth information‟s) is to achieve pictorial 
cues and motion parallax, contained in a single 2D image or video in order to recover 

the depth structure of the scene. Further the retrieved depth data is transformed into 
anappropriaterepresentation for usage in 2D to 3D video conversion process. A thin 
3D scene structure and a depth map are the 2 representations of incomplete geometry 

of a captured scene which are most commonly used. Generally, a thin 3D scene 
structure includes numerous 3D real world coordinates and on other hand depth map 

is fundamentally a 2D function which offers the depth with respect to camera position 
as a function of image coordinates [35, 59].  
The second element is generation of stereoscopic images in which it involves warping 

texture from original images according to the retrieved depth data in order to build a 
new image or video sequence for the second eye. In order to meet the format 

requirement of auto-stereoscopic 3D displays the developed view synthesis algorithms 
are used for generating multiple new images. In next cases, the specificities of multi-
view image content must be taken into account for example the possible wider 
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baseline among multi-view images will produce more discluded regions which have 
to be filled with an advanced hole-filling algorithm like inpainting algorithms.  

 

Various techniques such as cut and paste and DIBR are used in this approach. The cut 
and paste technique uses digital processing and computer software in order to isolate 

regions and shift them horizontally to a new position. The extent of the horizontal 
shift is determined by the horizontal disparity and the new image that is created 
overlaps the original image presented to the left eye in order to generate the 3D effect.  

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‖. 

In this approach, a technique called image warping is used, where respective depth 
data are utilized and original image points which are 2D are re-projected into the 3D 
world.3D Image warping is nothing but a concatenation of re-projection (2D to 3D) 

and subsequent projection (3D to 2D).Post this, the 3D space points are projected to 
an image plane of the virtual camera, present at the required viewing position. This 

can be explained further: 
Considering a system of two cameras, with an arbitrary 3D space point called M, 
having projections m and m‘ in the first respective of second view. Let us assume that 

the world coordinate system is equal to the camera coordinate system of 1st camera. 
Now, the two perspective projection equations can be drawn as [13]: 

 

𝑚  ≅ 𝐴𝑃𝑛𝑀              (1) 

𝑚 ′ ≅ 𝐴′𝑃𝑛𝐷𝑀          (2) 
Where, 

𝑚 And𝑚 ′– represents the two 2D image points 

𝑀  –3D space point in homogeneous notion 

≅ – symbolizesequality up to a non-zero scale factor [36] 

A 4 X 4 matrix „D‟ comprises the rotation „R‟ and translation „t‟which transforms the 
3D point from world coordinate system into camera co-ordinate system of second 

view. The 3 X 3 matrices 𝐴 and 𝐴′indicates the intrinsic parameters of first and 
second camera. Lastly, the 3 X 4 identity matrix 𝑃𝑛 labels the normalized perspective 

projection matrix [82]. 

After rearranging the equation (1) it results in affine representation of M which is still 
dependent on its depth value Z which is denoted as: 

𝑀 = 𝑍𝐴−1𝑚 (3) 

Substitute the equation (3) in equation (2), the resulted equation is a classical affine 

disparity equation where it defines the depth-dependent relation among the 
corresponding points in 2 perspective images of same 3D scene is represented below 

𝑍′𝑚 ′ = 𝑍𝐴′𝑅𝐴−1𝑚 +  𝐴′ 𝑡        (4) 

Equation (4) can also be referred as a 3D image warping formalism where it can be 

used to produce an arbitrary novel view from a known reference image. It needs only 
the definition of the orientation and position of a virtual camera relative to reference 

camera along with the declaration of virtual camera‟s intrinsic parameters. Finally, for 
every pixel of original image if the depth value corresponding 3D space points are 
known then by using equation (4) to all the original image points the virtual view can 

be synthesized. 
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4.2 3DTV Representation 

3D TV representation is the second step in the 3D TV broadcasting cycle. This 

involves the coding and compression of the images using formats based on the 
relevant transmission and display modes.  
 

4.2.1. 3D Encoding Schemes 
3D content can be encoded through various schemes such as spatial compression, 

temporal multiplexing, 2D in conjunction with metadata and color encoding. 
 
4.2.1.1. Spatial Compression  

In spatial compression, two images are packed into a single video frame, and the 
decoding device such as the set-up-box shall display the image in 3D format.  This 

method is used when 3D content is delivered over a standard video distribution 
infrastructure. Since spatial compression encodes 3D signals over 2D high definition 

video signals, it uses the same amount of bandwidth that is used for 2D video signals.  
Several techniques such as side-by-side and over/under combination, quincunx 
filtering are used to pack or encode high quality images [51]. 

 
4.2.1.2. Temporal Multiplexing  

In temporal multiplexing, the frame rate for displaying images to the left and the right 
eye is doubled to 120Hz vs. the normal 60Hz rate, in order to allow the repetition of 

images in a sequential manner. This method is mostly used in combination with 
spatial compression techniques such as quincunx filtering etc. [51, p.135]. 
 
4.2.1.3. 2D in Conjunction with metadata (2D+M) 

In 2D+M method, 3D image is displayed through the metadata which is captured. 2D 

images are transmitted and in order “to capture the stereoscopic data from the ―other 
eye‖ image in the form of an additional package, the metadata; the metadata is 
transmitted as part of the video stream” [51, p.136]. The data is then decoded with 

apparatus such as the set-up-box which invariably renders a 3D image to the viewers.  

 
4.2.4. Color Encoding (Anaglyph)  

Coding encoding is the oldest method used in 3D TV broadcasting. In this method, 

the images for the left and the right eye are encoded with red-blue, red-cyan, green-
magenta, and blue-yellow combinations in order to obtain a single overlapped frame. 

The images are perpetually viewed with the help of anaglyph glasses [51, p.138]. 

 
4.2.2. 3D Compression Formats 

Based on the encoding and display schemes appropriate compression formats are 
used. Compression format 2D video codecs with signalling can be accomplished 

through either simulcast of stereo/multi-view and frame-compatible coding with SEI 
message. Compression format stereo/multi-view video coding can be achieved 
through 2D video as a base view and frame-compatible video as a base view, and 

compression format view depth-based 3D video coding can be accomplished through 
advanced depth coding and joint video/depth coding.  

4.2.2.1. Simulcast of Stereo/Multi-View 

This format uses video coder such as H.264/AVC in order to compress images 

without any delay [78, p.3]. 
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[73] Stated that numerous dedicated inter-view or temporal structures have been 
developed in order to exploit efficiently all the statistical dependencies within the 
multi-view video datasets. The figure 16 shows a structure developed by Fraunhofer 

HHI for 1D camera arrangement which was proposed to MPEG (Moving Picture 
Experts Group)as a response to the call for proposals. This scheme makes use of the 

prediction structure of hierarchical B pictures for each and every view in temporal 
direction. Generally, a hierarchical B picture significantly offers an improved 
compression performance whenever the quantization parameters for various pictures 

are assigned appropriately. Furthermore, inter-view prediction is applied to every 
second view that isS1, S3 and S5. The last view (S7) is coded starting with a „P‟ 

picture and further it was followed by hierarchical „B‟ pictures which are also inter-
view predicted from previous views. Hence, this coding scheme can be applied to any 
of the multi-view setting which has more than two views. In order to permit random 

access in coding, pictures „I‟ are inserted in S0/T0, S0/T8, etc.The inter-
view/temporal prediction structure in the figure16 put on hierarchical B pictures in 

inter-view and temporal direction. Subsequently, the multi-view video sequences are 
merged into a single uncompressed video stream by making use of particular scan. 
This resulted uncompressed video stream is fed into standard encoder software. [73] 

Further explains that this process is a pure encoder optimization and hence the 
resulting bit-stream is standard conforming and can be decoded by any standard 

H.264/AVC decoder.  

 
Figure 16: Shows inter-view/temporal prediction structure based on H.264/MPEG4-

AVC hierarchical B pictures[73, p.30]. 
In order to clearly understand the MVC prediction structure the above figure 

considers aGroup of Pictures (GOP) of length 8, that is for every 8th picture of the 
base view S0 is „I‟ picture in order to permit a random access. Yet the syntax of 
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hierarchical „B‟ pictures is very flexible and moreover multi-view GOPs of any length 
can be mentioned. 

4.2.2.2. Frame-Compatible Coding with SEI 

In this compression format, H.264/AVC standard along with Supplemental 
Enhancement Information (SEI) message is channelled towards the decoder. The 

decoder then recognizes the format and performs “suitable processing, such as 
scaling, demising, or color-format conversion, according to the frame-compatible 
format specified” [78, p.3]. 

4.2.2.3. 2D Video as a Base View 

In order to improve the coding efficiency of multi-view video, scalable video coding 

(SVC) extension of the H.264/AVC standard is used. Here, the inter-view redundancy 
is exploited and “base layer stream is identified by the NAL unit type syntax in 

H.264/AVC” [78, p.3]. 

4.2.2..4. Frame-Compatible Video as a Base View  

Frame compatible or stereoscopic leverages “existing capabilities of the Scalable 
Video Coding (SVC) extension of H.264/AVC” [78, p.4] in order to encode and deliver 
full resolution 3D images 

 

4.3. 3DTV Transmission 

3D TV transmission is the third step in the 3D TV broadcasting cycle. Var ious modes 

of broadcasting channels such as cable, satellite, terrestrial and platforms such as TV, 
mobile and internet have been experimentally implemented. Decoding devices such as 
set-up boxes, players, consoles, decoders, chipsets and software form a connecting 

link between transmitting and viewing the 3D content. The cable channel uses set-up 
boxes in order to transmit and display 3D content. Accordingly, cable providers 

across the world are actively engaged in delivering 3D video content based on frame-
compatible formats, which are not constrained by bandwidth. The viewers are able to 
view 3D content based on video-on-demand and pay-per-view services [78, p.9].  

Terrestrial 3D broadcasting requires special infrastructure in the display platforms 
such as TV, mobile or computers, in order to receive the 3D content. 3D content 

across most countries is broadcasted using the MPEG 2 digital format. This places a 
constraint on the availability of bandwidth, since most of the present broadcasting and 
mobile services utilize the MPEG 2 format [78, p.9]. Nevertheless, this is one of the 

channels used to transmit 3D content.  

 

4.4. 3DTV Display 

Post transmission, the 3D content is decoded and delivered to the viewers‟ either 
through the TV, mobile phone or computers. Two basic approaches have been 

employed across the world while segregating the 3D display technologies. This 
segregation depends on the presence of aids to view the displays. 
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4.4.1. 3D Displays with Aids 

 

 Figure 17: Shows the types of glasses. 

4.4.1.1. Color Multiplexed (Anaglyph) Displays 

In anaglyph displays, glasses with one red lens and one blue lens are specifically 

manufactured to view the 3D content and the display unit is not really involved in the 
3D process [53]. The filtering of the left and the right images with slightly different 
frequencies, through the red and other colors such as blue or green, creates a binocular 

color mixture and creates a full 3D image.  
 
4.4.1.2. Polarized Multiplexed Displays 

In this method, polarized glasses are used to view the images. 3D display set that 

presents alternate polarized lines are used here [53]. Typically useful to display 
stereotypic images, polarized images are electronically interlaced line-by- line and 
separated through a line-by-line change of polarization.  

 
4.4.1.3. Time Multiplexed Displays 

In this technology, the images that are rapidly projected to the left and the right eye 
are synchronized with active electronic shutters. “The lens in each eye open and shut 

in rapid processions in synchrony to the images presented by the 3D television. Such 
glasses are synchronized by pulses are sent wirelessly from, at, or near the 3D 
television” [53]. 

 

4.4.2. 3D Displays without Aids 
 
4.4.2.1. Electro-holography  

Still in its developmental phase, electro-holography is a technique which uses the 
properties of light waves namely amplitude, wavelength and phase difference in order 

to reproduce the original wave front. Thus, ensuring the display of active and original 
images in the 3D format, this technique ensures the free-viewing of 3D content. 

 

4.4.2.2. Volumetric Displays 

In volumetric displays, 3D images are projected in a physical volume of space to 

definite loci in order to produce aerial images with definite depth. “A self-luminous or 
light reflecting medium is used which either occupies the volume permanently or 

sweeps it out periodically”. 
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4.4.2.3. Autostereoscopic 3D Display 

An autosteroscopic display allows the viewer to watch TV with a three-dimensional 
image without the need for special glasses [27]. Before introducing the concept of 

autostereoscopic display, now briefly let us discusses 3D with glasses systems. For 
this 3D displays system is well known that the viewer need to wear special glasses.  

 
Figure 18: Shows the viewers watching the 2009 Super Bowl in 3D [55, p.2].  

 

Here, the glasses represent that watching 3D is something that the viewer‟s use for a 
special occasion that is watching a whole movie or watching a whole game. However 

this system is not for watching the soap opera or news or anything where the users 
can‟t do anything at the same time as they watch. It is one of the main drawbacks of 
this technology.  If the 3D technology is to be something which is more than a special 

occasion then there is a need to introduce a new system with same feature but without 
the glasses [55]. In this means, an autostereoscopic technology has been introduced.  
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Figure 19: Shows 3D without the glasses [55, p.3]. 

Anil Fernando, Stewart T. Worrall and ErhanEkmekcioolu states that “Auto-

stereoscopic 3D displays are able to provide 3D depth perception without any need 
for specialized eye-glasses as in the case of passive/active stereoscopic 3D display. 

Thus, this kind of display is also usually called glasses-free 3DTV” [6,p.n.d]. Further 
[6] illustrates that this technology doesn‟t force the viewers to wear those glasses and 
because of this reason autostereoscopic 3D display technology attracted the attention 

of other customer electronics developers like mobile video game consoles and 
digitalcamcorders. [28]Supports the view of [6] indicates that the term 

autostereoscopespecifies that the viewer can recognize the 3D data without viewing 
aids like spectacular and googles. One of the most popular autosteroscopic 
technologies is parallax barrier and other foremost technology is lenticular plate. 

However, the general principle of this system can be explained by making use of 
parallax barrier geometry.  

Usually, autostereoscopic 3D displays include multiple viewing zones that lead to a 
fact that multiple viewers can watch the display at the same time, seeing the scene 
from different viewing angles. Nevertheless, it is very important that the viewer‟s 

adjust their head positions finely to align with the exact ray pattern. This is referred as 
display‟s sweet spot where the users can experience a realistic stereoscopic video 

effect. On other hand, autostereoscopic 3D displays may also exhibit dead zones 
where only non-stereoscopic or no video can be seen [6]. [10] Explains that 
autostereoscopic 3D displays make use of optical components like parallax barriers or 

lenticular lenses in front of the picture panel in order to keep away from the necessity 
of wearing glasses.  

[6] Said that in case of parallax barrier based autostereoscopic 3D displays, a mask is 
built from a single layer of liquid crystal is placed on the LCD display which directs 
the emitted light rays from alternate pixel columns to each eye. As it is possible to 

turn ON and OFF the liquid crystal barrier electronically it is beneficial to the display 
user to switch quickly among 2D and 3D viewing modes. [10] Illustrates that in case 

of parallax barriers, the light emitted is blocked from a particular sub-pixel pattern at 
the panel for one eye and they let pass for other eye.  
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Figure 20: Shows methods of operation for parallax barrier autostereoscopic 3D 

display technology [6]. 
Here, one needs to note that a particular pixel pattern should be applied to the 

rendered display video such that whenever the refracted light-rays appear before the 
eyes then the correct imaginary is obtained. In case of lenticular lens set based 
autostereoscopic 3D displays, an array of cylindrical lenses which is set on the LCD 

display directs light rays from alternate pixel columns to a defined viewing zone [6]. 
[10] Describes that as in case of parallax barriers, in lenticular lenses the light emitted 

from a particular sub-pixel pattern at the panel is deflected in different directions in 
such a way that the left and right eyes watch separate sub-images.  

 

 
Figure 21: Shows methods of operation for Lenticular lens autostereoscopic 3D 

display technology [6]. 
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Autostereoscopic Display Principles  
Now, let us discuss how a stereoscopy work without the need for glasses and how it 
deliver a different image to each eye if the user is not wearing glasses and is not 

tracking their heads.  
Both multiview and head-tracked autosterescopic displays merge the effects of both 

movement parallax and stereo parallax in order to generate 3D without glasses. The 
multiviewautostereoscopic display principle can be clearly understood through Figure 
22[54].  

 

 
Figure 22: Shows the multiview stereoscopic display principle [54,p.32].  

In figure 22(a), whenever a viewer looks at a scene in real world then the user sees a 
different picture with each eye and again different pictures when the user moves their 

head. Here, in this case the viewer can observe a potentially infin ite number of 
different images of the scene. Figure 22(b), demonstrates the same viewing space but 

it was classified into a finite number of horizontal slots. In each of its slots, only one 
picture or view of the scene is visible.Conversely, when the viewer observes with two 
eyes then each eye see different images whenever the observer moves his head 

although with jumps as the observer moves from slot to slot. Hence, a little number of 
views can offer both stereo and horizontal movement parallax cues. A finite number 

of views required in figure 22(b) allow replacing the scene with a 3D display which 
results a different image to each slot as shown in figure 22(c).  
In case of head-tracked displays, it display only two views to appropriate slots by 

tracking the viewer‟s head in such a way that always each eye sees the correct view. If 
the image-generation process considers the head position into account, then it can 

simulate movement parallax effect or else a head-tracked display only the stereo 
parallax [54].  

 

Autostereo Display Types 

Basically there are 3 types of autostereo display which are illustrated below [28]: 
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 Two-view displays 

 Head-tracked displays (normally two-view) 

 Multi-view displays (with 3 or more views) 
Two-view displays 

It is well known for every researcher to make a two-view autostereo display by 
making use of either parallax barrier or lenticular sheet technology. These are 
classified into two sets which are horizontal resolution of underlying and liquid 

crystal display device. In two visible pictures, one image will consist of every second 
column of pixels and the second pictures include the other columns. These 2 images 

are generated or captured such that one is suitable for user‟s left eye and one 
appropriate for the right. As shown in figure 23the two displayed images are visible in 
multiple zones in space. The viewer can see a stereoscopic image only if the user 

stands at the ideal distance and in correct position.  The limitation of this technology 
is that there is a 50 percent chance in seeing an incorrect image by standing in the 

wrong position. By moving forward or back from an ideal distance then the chance of 
seeing an incorrect image increases. These drawbacks lead to impose another 
autostereo solution. It is either to raise the number of views or to set up a head-

tracking.  

Figure 23: Shows a two-view displaywhich produces multiple viewing zones [28, 
p.2]. 

 

Head-tracked displays (normally two-view) 

One can prevent pseudoscopic viewing only if the researcher knows the viewer‟s head 

position and then they can display left and right appropriate images to appropriate 
zones as shown in figure 24.  
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Figure 24: Shows swapping of zones with head-tracking as viewer moves their 

headand it works only for a single viewer at any one time[28, p.3]. 

Alternatively, a completely different technology can be used where it displays only 
two zones and further permit these zones to be physically moved as shown in figure 
25. 

 

 
Figure 25: Showsan alternative mechanism for head tracking where only 2 zones are 

generated however the image display mechanism can control [28, p.3]. 
 
One of the main disadvantage of this technology is the head-tracking itself. One or the 

other mechanism should be used such that the user should not require anything special 
to wear where it would be pointless to replace the wearing of special glasses with 

wearing of special head-tracker. The other drawback is that most of the head-tracked 
systems are single-viewer. This type is acceptable only in few applications however 
not in other cases. For those other applications, the multi-view alternative should be 

preferred[28].  
 

Multi-view displays (with 3 or more views) 

As shown in figure 26 and 27, in space these display multiple different images to 
multiple zones.  Some of the advantages of this technology is that the user is free to 

place their head anywhere within the viewing lobe while still recognizing a 3D image, 
in the scene the user can look around the objects by simply moving their head, 

multiple viewers can be supported where each seeing 3D from their own point of view 
(as shown in figure 27) and head tracking with all its associated complexity is not 
needed[28].  
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Figure 26:Shows a 4 view autostereo display with 3 lobes. Every lobe consists of the 
same set of 4 views and as long as a user‟s head is within one of the lobes a 3D image 

will be distinguished [28, p.3]. 
 

 
Figure 27: Shows a 16 view autostereo display with a single lobe. Here any user 

watch both of their eyes in the lobe can see a 3D image and full analysis of the 
viewing zone can be originated [28, p.3]. 

Some of the limitations of this display are [28]: 

 It‟s very difficult to build a display with many views  

 Facing problem while generating all the views at the same time since each of 
the view is being displayed all of  

 The time whether anyone can see that particular view or not.  

 

Technologies for MultiviewAutostereo Displays 

In order to make multiviewautostereo displays, generally developers make use of 
three broad classes of technology, which are defined below[27]:  

 Spatially multiplexed – the resolution of a display device is divided between 
the multiple views.  
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 Multi-projector –each view is produced by its own display. 

 Time sequential– for all views a single very fast display device is used  

All of these three above options has both advantages and disadvantages.  
 
Spatially Multiplexed  

In past research works, parallax barriers, holographic optical elements and lenticular    
sheets are used to split the resolution of a display device among the multiple views. 

Almost this display is always a liquid crystal device since this permits relatively 
simple alignment of the lenticels or barrier with the pixel structure. In liquid crystal 
the restraint on pixel size and resolution limit the traditional horizontal multiplexing 

to about 4 views. Barely this is enough for a multi-view display. Nevertheless, Clarke 
and van Berkel have recently exhibited a 7 view display by making use of a liquid 

crystal panel and a lenticular sheet.This technology make use of both horizontal and 
vertical multiplexing to present numerous horizontally multiplexed views and further 
provides a 3D display with reasonable resolution in both the dimensions. In order to 

modulate a light beam, a holograpahic display utilizes a very large number of pixels. 
Each of the pixels is on the order of wavelength of light in width and curre ntly it 

needs that the display be mounted on an optical bench in order to prevent the 
extraneous vibration. A holographic display can be utilized as a spatially multiplexed 
autostereoscopic display and further has the potential of delivering hundreds of 

different views[27].  
 

Multi-Projector 

For each view, these devices make use of a single projector to project their pictures 
onto a special transmissive or reflective screen like double lenticular sheet. This 

technology mainly suffer from 2 problems of expense, where the first problem is that 
one projector per view becomes exorbitant for even a reasonable number of views and 

other issue is that of alignment where the projected images should be aligned 
precisely with one another[27].  
 

Time Sequential  

This display makes use of a single display device which is running at a high rate. 

Here, in order to direct the pictures to the suitable zones in space a secondary 
component is needed. The benefit of this technology when compare to other options is 
that all views are displayed on same picture display so there is no chance of getting 

mis-alignment among multiple image sources (as in case of multi-projector) nor 
among the pixels and a lenticular array or parallax barrier (as in case spatially 

multiplexed devices). With this technology more view directions can be more easily 
sustained when compare to the current feasible with the parallax barrier or lenticular 
display and a numerous views can be supported with low cost than multi-projector or 

holographic devices. The disadvantage of this option is while producing display 
devices with sufficiently fast refresh rate in delivering high enough luminance that to 

be shared amongst the multiple views and also in designing the view direction 
modulating optics[27]. 
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5 Challenges and Technical Solutions of 3D 
Imaging 

The first real scientific Renaissance came about in the Europe was on account of 

spreading of ideas of the universe as described in ancient texts by Claudius Ptolemy.  
It showed stars revolving in fixed spheres with the earth at the center. The earth was 

shown fixed at the center to have been surrounded by nine spheres. According to 
Ptolemy, the earth was moved by the first cause god. He described that the planets 
moved in epicycles.  He also wrote about what is called retrograde motion of stars. As 

the literature pertaining to universe circulated, the intellectuals began to observe in the 
sky and study the motion of stars. In the later part of the 16th Century, his ideas of 

simple motion were rejected and replaced by what came to be known as new science.  
Nicholas Copernicus (1473-1543) became the founder of the scientific revolution, 
who challenged the Ptolemy‘s idea of egocentrism. He proposed what came to be 

known as heliocentric universe. This was the beginning of the Copernican revolution. 
He studied in the mathematics and law. The discovery ended the Christan belief in the 

first case and the earth centric universe. He also studied medicine in the early 16th 
century. He proved his hypothesis of the Sun at the center of the universe and the 
earth as one of the heavenly bodies revolving around it. He published his 

extraordinary findingin his book titled On the Revolutions of the Heavenly Bodies at 
Nurembergin the year 1543.  

Second, contribution of Renaissance period isPhilippus von Hohenheim, chemist and 
physician also known as Paracelsus is credited with the discovery of Zinc. He was 
given a humanistic education by his parents in Switzerland. He later joined university 

of Basel and got higher education in Vienna. He was a physician who influenced by 
various philosophies such as written by Hermes Trismegistus, Pyhtagrosun and Plato. 

These ideas were central to the Renaissance period. He focused his mind on 
developing medicines with the help of minerals and chemicals for a variety of 
ailments by studying the human body. 

In 1526, he invented element Zinc. The Great Surgery Book made him famous and he 
was known to have propagated the idea of harmony. He developed thesis to state that 

the human body should maintain a harmonious balance of minerals in the body and 
the disease that may arise can be cured with chemicals. This idea was developed by 
him by studying Hermes which emphases that human being a part of the cosmos. 

―Many have said of Alchemy, that it is for the making of gold and silver. For me such 
is not the aim, but to consider only what virtue and power may lie in medicines‖. His 

ideas were opposed to theories suggested by Galen who was a medical researcher of 
antiquity.Wewrotethat the Best Physician is also a Philosopher which for the first 
time brought rationalism into a debate about human bodies, which was different from 

mysticism associated with medicines in the ancient times. His work came to Europe 
after the fall of Roman Empire.  Paracelsus went to the extent of burning the work of 

Galen to symbolizethevictory of new science. 
The Renaissance impacted science in several ways principally it brought back the 
ancient scientific ideas in the public domain and gave the researchers opportunity to 

develop new knowledge. First, the spirit of inquiry was the foundation of the period. It 
all started when under the guise of cultural Renaissance, Dante, Petrarch and Erasmus   

began to question superstitious belief prevalent in the society.  Second, theemphasis 
of education, the education as a discipline underwent a profound change. It began to 
look upon as a means to develop ideal man. The schools were opened for educating a 

http://en.wikipedia.org/wiki/Gold
http://en.wikipedia.org/wiki/Silver
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number of children to widen the base of education. Third, the period gave birth to the 
scientific outlook among the people,which challenged the monopoly of the church. In 
a way this was also the result of the spirit of inquiry which began earlier in the 

literature. The intellectuals called for reforming of the church, criticizing the existing 
ritualism.  

Fourth, the local languages began to develop further helping the spread of science and 
related disciplines. The message of Renaissance began to reach to the common man 
and this was a great improvement in science getting accepted as a useful discipline.  

Fifth, the Renaissance inculcated scientific temper among the people. They began to 
believe more in the things which are seen and felt. This gave to rejection of blind faith 

as existed earlier. In short, the inventions and discoveries got an impetus during the 
period. Sixth, the navigation developed because of the invention of Mariner‟s 
compass during the Renaissance.  

The heliocentric model proposed by Copernicus was a direct challenge to the 
authority of the Church, which looked upon the idea of a Sun centered universe as 

heresy. However the Renaissance period was such that his book,De Revolution bus 
although was cold shouldered, it was ignited debate among the scientific community. 
In fact, he depicted this book to Pope II to avoid the controversy and also wrote, 

“Astronomy is written for astronomers”. The models and proofs developed by him 
were possible because of his own individual effort which began in 1510. Later in the 

16th Century many astronomers came to look upon the discovery as the biggest 
achievement of the Renaissance period.  
Second, Paracelsus, who is also called as the father of chemistry, lived in home where 

education was considered important.    It was a time when everyone was fascinated by 
humanism. The old writing was studied to find new meanings. Galen was 
rediscovered and the natural science was developing as well.  Although went and 

studied in various universities in Europe, he detested them. He adopted a unique 
approach which came to be known as a Paracelsian approach and that questioned the 

existing way of medical science was practiced.  His greatest contribution is bringing 
scientific method to medical science. He changed the way medicine was practiced was 
possible because there existed literature of Galen which spoke of alchemy behind the 

physical working of the body. Paracelsus took the idea further to state that sulphur, 
salt and mercury as the basis of curing diseases. He stated that the disease can be 

cured by giving double the dose of humour that is one of the above alchemic 
substances in proper doses. Later the invention became famous as New Chemical 
medicine. 

In conclusions, the Renaissance became the vehicle of change not just in the field of 
literature, arts and politics but also in the sciences.  The change can be attributed to 

three reasons: First, the rediscovery of ancient texts. Second, reform the education 
system. Third, spread of scientific attitude. In short, the Renaissance hasn't just 
supported the scientific revolution but later became the cause of modernization and 

industrialization across the world.   

There are numerous challenges that face the 3D imaging industry. This is from both 

sides of the equation. That is, from the producers/ creators point of view and from the 
consumers point of view. From the producers point, the technology is quite complex 
and involving. The people dealing with the 3D imaging have to be very creative for 

the real effect to come out. The process is also very involving. It requires numerous 
hours of training and practice. 3D imaging is an art that requires perfection and 

commitment.  
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The other challenge that is faced by the producers of 3D imaging is the time taken to 
create the 3D images. The computing process is complex and as such very little work 
is produced after long hours of work. This is especially when traditional means are 

used where two cameras that take 2D images are used to record the scenes then they 
have to be compressed and computed into the 3D images.  

The cost of producing the 3D imaging is insanely high. This is the other main 
challenge thatis faced in the 3D imaging community. The equipment required cost a 
fortune and the skill set of knowing how is also expensive. Do to the complexity of 

the process, the required cameras are expensive. The computers used for the 3D 
imaging and animation must have high processing power and sufficient graphic 

memory. The software used in the process is expensive. This is due to the heavy code 
and programing that is required for the purposes of the complete 3D imaging 
application. Without this software, the work would be more tedious and time 

consuming. Due to the time taken to perfect the skill and the few experts that are 
available in the industry, the skill set is expensive. All in all, the high cost of the 

equipment and the cost of human labour make 3D imaging an expensive process.  

On the side of the consumer, the technology can at times be tedious. This is cases 
where the viewing glasses have to be used. The glasses are cumbersome and make an 

individual tire of watching through them. For the displays that require no viewing 
device such as the glasses, the viewer‟s angle is the challenge. The lack of free will on 

the sitting position of the viewer so that parallax is attributed is a challenge in the 3D 
display devices. The other challenge that faces the user of 3D technology is the cost of 
acquiring these devices. Due to the high production cost of the 3D images, the cost 

that is spread to the buyer is also high. This is from thecost of the equipment used and 
the content itself. As such, the availability of 3D imaging is not affordable to 
everyone and thus considered a luxury. From the analysis of the challenges that face 

the 3D imaging industry, the cost and the equipment are the major challenges. The 
time consumed is a challenge that can be handled through the improvement of 

technology.  

The other challenges to 3D imaging are:  

An innovation at the doorsteps  

3D imaging will improve the picture accessibility between the relay centers and the 
viewers are a major breakthrough that has come about in the field of communications. 

However there is a resistance to the idea of reaching out to each other.  
Technology Acceptance Model believes that integrating human resource, technology 
and organization, corporate can break the reluctance of the community. Assimilation 

of 3D in transferring day to day information among the different layers of society is 
resisted because of inability to assimilate the technology. So like any other 

innovation, an individual need to learn not just technology but self-sufficiency, 
reliability and   communication.  
The major challenge may be the integration of internet application with 3D which 

seeks to corroborate individual resources to larger cause of the system. The bigger 
advantage as has been perceived of utilization of 3D in Knowledge Sharing is 

reduction in wastage of resources.  
TAM research suggests that in European Union wherever such an init iative has been 
taken in private enterprises they have been able to save their resources and increase 

productivity. 
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Adopting the participatory models to collaborate in generating social dialogues can go 
long way to enhance the 3D content and will also give further impetus to the process 
of social engineering. 

 

Traditional Technology vs. 3D Applications      

When we say we are bringing in new technology, oft asked question is why now? 
What change it will bring in existing patterns of behaviour? (3)New media as it is 
called asks some other questions; it asks who is communicating, what is the content, 

and what media are being used? 
So not very other media such as telephones, fax and radio have lost the relevance, 

what has happened technology has given us a better tool to engage in a public 
discourse. 
Mobile work force is changing the way we speak, see and hear. We need to 

communicate more to develop a social networking among each other.  
Google Map, You tube and pod casts are giving you an opportunity to express in 

different ways. So the corporate momentum is maintained. It is not taking away the 
individual autonomy or infringing upon your personal space, but giving a new space 
to join what many call as digital natives.  

 

New Approach to Information sharing  

Blogger who vents himself on the blog is essentially his own man or woman. His 
expression is not controlled. He creates community among his peers who mutually 
agree to share corporate knowledge in the interest of enhancing their individual 

knowledge. 
A 3D application in a corporatized structure takes two forms: 
1. Bottom-Up Strategy  

2. Top-Down strategy. 
In the first case,   product development and consumer response is the content which 

flows in the blogging dynamics. Secondly, leaders at the top seek to speak about 
corporate vision and promotional content of the company.  
Using the social, content and technology to make people understand the corporate 

values as well as the skill assets of the company will help to get business as well as 
the respect in the community.   

A very interesting example of a 3D application to reassert social values happened 
recently in United States. In a manufacturing unit of a third world country, workers 
went on strike demanding higher wages. The Country officer of the unit taking the 

help of the local government decided to clamp down on the striking employees 
leading to violence. 

As the news spread back home, some officials of GM located in California took up 
the issue and argued that as a follower of good corporate practices what happened at 
the particular site as an inhuman and anti –labour.It reminded the company 

management to look for solutions instead of spoiling the image of the company by 
behaving irresponsibly. 

So when we evaluate Utilization of 3DTV in Knowledge Sharing, we realize the 
potential is immense. What is needed now is training and implementation strategy to 
get the act together to use intranet and other ICT solutions. Interactive communication 

conducted on the web is pithy and fast paced.  Many a times the conversation may be 
happening with a complete stranger -receiver- about, the sender of the messages will 

have no idea. In the electronic communication, people living in distinct places 
separated by space and time usually converse about anything which concern each 
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other.  It has been found that they will chat on a subject of mutual interest pertaining 
to their lifestyles, occupations, likes and dislikes. Now culturally the messages 
communicated between them may not always be impersonal on the contrary they are 

highly personal, breaking the conversational maxims of culture.  I spoke with him 
freely about the times including about personal matters. The interaction would have 

been considered as ill-mannered in a normal setting, is a routine feature on most of 3d 
tech chat rooms.      
The major reasons for breaking of communication maxims in the context of 3 d tech 

conversations are as follows:  
1. Netizens live in a surreal world where they tend to believe that time is short and   

the ability to get the thing done has to happen in a shorter period of time.  
2. Most of the messages that are sent back and forth are happening in real time 
without as much a thought given to words. So many a times, words flow on the screen 

without having any specific person in mind, which receiver interprets as per his 
perception. In this context, the people as one of the bugbears in deciphering the 

meanings of the messages get lost. So on the web, we find messages do not always 
convey situation or person specific content.  
3. While netiquettes are developed to smooth the rough edges that are observed on the 

net, however politeness seen in live communication is missing on the message boards. 
People post angry messages which they normally will not speak out publicly convey 

their frustration as well as giving up of the maxim manners in communication. In 
short, the 3 d tech chats and boards have become mediums where people speak of 
their minds breaking the traditional modes of conversation.        

The consequences to society in general for the conversational principle violations are 
as follows: First, the tendency of being always in fast lane 3 d tech brings down the 
courtesy and manners extended to elders and seniors in day to day conversations. 

Second, the spoken language is slowly following languagemannerisms which are used 
on the web. Third, the culture of the web such as responding instantaneously to a 

message now has become normative in interpersonal communication. Fourth, the 3 d 
tech communication is fuelling the tendency of bullying in the society. During the 3 d 
tech chats where the fire can be easily installed by messages sent through unidentified 

senders, the after effects are reportedly carried out in actual settings. 
Fifth, the people are judging each other in a fast paced manner thus forming opinions 

about each other within a short period of time. This attitude of jumping to conclusion 
is rampantly growing among youth who refuse to give time for relationships. Sixth, 
the internet communication is causing harm to skills of interpersonal communications 

as we know it was in the people understood, sympathize and react. We know finding 
more and more people react out of mass reactions and every other likes get hit upon 

by the netizens. In short, the web violations are disturbing the civility of the society 
and eroding the civilizational values as we know it.  
For every challenge that faces human beings, there is a solution in place that is usually 

set up to solve it in the shortest time and the best way possible. The time taken for the 
computation and creation of the 3D images is solved by the development and 

improvement the technology in the computing world. The creation of powerful 
computers and super computers with amazing computing power has enabled 3D 
imaging to be developed within record time. As such, the time taken for the 

processing of the 3D images has been significantly reduced. This has helped deliver 
the content in time and faster. As such the cost of production has also been reduced. 

The development of better software for the purposes of computing 3D images has also 
helped in the solution of the skill set and computing time. The developed software has 
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the ability to do most of the work as such, with limited skill; an animator can use the 
automated systems to work. The automation also reduces the time taken for the 
computing process. 

The uses of automated system also help reduce the production cost of the 3D images. 
As such, the problem extra normal prices that are not affordable for many people can 

be solved. The competition in market for the 3D images is also good for the solution 
of these problems. Through competition, various technical solutions have been 
developed for the problems facing the 3D imaging industry. The technology has been 

improved and the time frames have also been upgraded. The competition has also be a 
good factor when it comes to price reduction.  

The mechanistic view of the 3D TV which came into vogue among the designers in 
the early 20th Century applied mechanical processes to living things. The 3D TV and 
design became ``an instrument of social engineering‘‟.  

The notion of machine which guided the generation looked at the world purely as a 
technological problem which can be fixed with ``one size fits all‟‟ solutions. In 

keeping with the mechanical ``spirit of the times‟‟the modernists designers started 
standardizing the designs in assembly line fashion with scant regard for culture and 
traditions of places. People became logical extension of machine even though human 

behaviour can never be predicated. In “Technology and Process”, Abel puts forth 
reasons that led to the downfall of many designers: First, the designers acted as ``a 

collective midwife‟‟ in the process of social engineering instead of independent agent 
of change.  The suggestion here is machine age should have been a force multiplier 
for new design ideas, instead it became a direct product of machine, and in which 

designers were mere supervisors looking for improvements. Second, the idea of 
universal 3D TV was propagated. Courbiser,Gropius and Rohe designing became an 
assembly line activity with exacting standards. Third, theoretical premise became the 

guiding principle of designing with Courbiser laying down principles which made 
men having same organisms, same functions, and same needs hence to be given 

standardized structures.  
In 1930s, young designers challenged the pure mechanization of 3D TV; they 
developed industrial designs to showcase the shift.  The qualities and traits found in 

successful designers of the period were:  
1. They were less encumbered by ideological and academic preconceptions.  

2. The designers came from commercial design backgrounds ``accustomed to working 
in competitive conditions‟‟.  
3. The success of the designers also came from their willingness to ``master modern 

manufacturing processes‟‟.  
4. Fuller who used light weight material also questioned conservative attitudes of 

earlier generations.  
5.Miles brought craft‟s man like approach and classical aesthetics in designing which 
was much appreciated. 

The arrival of computer has been a game changer in the world of design.  It has 
revolutionized design ideas and the phenomenon has proved beneficial in following 

ways:    First, the computer aided design (CAD) has given an opportunity for the 
designers to create an array of spatial and sensory visualizations. Second, the 
designers can now create environment friendly designs with focus on energy saving 

and the designs can be performance tested for the usefulness. Third, the solid models 
having complex shapes and geometries can be created in a short span of time, the 

process is known as rapid prototyping. Fourth, the computer as a transformative tool 
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in the true sense of the term can be seen as the self-organizing system (SOS) ``with 
clients, consultants, and builders- who may be geographically dispersed - all 
participating in key design and production decisions from the very beginning‟‟. Fifth, 

the major benefit of SOS is analogical thinking which allows any of the participants to 
come up with the changes, ideas and suggestions to innovate the virtual prototype 

which acts as a test bed.  Lastly, the academic input in the form of student work shop 
projects and the collaborative networks can be created all cross the world to simulate 
new designs. 

Designers are resistant to the technological change which affect the human values and 
habits. Professional habits and class prejudices are posing as stumbling blocks to the 

computer age which seeks to redefine the architectural designs. The major negative 
effect on the design process is of the prevalent attitude of the designers to the 
technological change: They see their role as form givers, which sets them apart from 

the members of design and production team. Hence mastering new modes of 
production and redefining themselves as equal members of SOS   is an essential 

component of cutting edge architectural technology in the future.  
 

Acceptance of 3D imaging 

The acceptance of 3D imaging by the people remains slow and tardy. Despite the 
heavy investments, we find spreads of technology remains slow making one wonder 

whether we need to re-evaluation of the strategies adopted by the industry.  
In current scenarios, there are numerous existing models to examine adoption of 
technology. Several studies focusing on adoption of mobile services have their roots 

in TAM (Technology Acceptance Model). In 1986, this model is introduced by 
Davies.TAM was mainly designed to predict user‟s acceptance of IT (Information 
Technology) and usage in an organizational context[46, p.32]. According to [43], 

TAM was designed to understand the casual chain linking external variables to its 
user acceptance and actual use.  
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Figure 28: Shows Technology Acceptance Model [46, p.32]. 

 
In TAM, the external variables actas key factors in studying the technology adoption. 

This model deals with the insights as opposed to real usage and further advise that 
whenever the users are presented with new technology then mainly two important 

factors influence the user decision about how and when the technology to use. The 
two key factors are illustrated below [46]: 

 Perceived Usefulness (PU)–Davis defined this factor as “the degree to which a 

person believes that using a particular system would enhance his or her job 
performance‖[46, p.33].  

 Perceived Ease-of-use (PEU) – Davis explained as “the degree to which a 
person believes that using a particular system would be free from effort” [46, 

p.33].  
[14] argues [46] view point and further states that there is another important factor 
that is Attitude Toward Using the system were this factor is major determinant of 

whether the user will actually use or reject the system. Further [14] states that, the 
user attitude was considered to be influenced majorly by two beliefs which are 

perceived usefulness and perceived ease of use. Here, perceived ease of use has a 
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direct impact on perceived usefulness. Lastly, bothof these beliefs are hypothesized to 
be directly influenced by the system design characteristics which are represented by 
X1, X2 and X3 in figure.  

[44] Writes that Davis would enhance TAM during later experimentation in order to 
include other variables and to alter the relationships that was initially formulated. [44] 

Indicates that other researchers would propose and apply numerous additions to TAM 
such that overtime and it evolved into a foremost model in explaining andpredicting 
system use.In current scenarios, TAM has become more popular and it has been 

quoted in most of the research which deals with user acceptance of technology. 
Nevertheless, few of the researchersclaim that this model has attracted more easy and 

quick research such that less attention is given to the main problem of technology 
acceptance. Thus, it can be conclude that till date the research on technology 
acceptance is continuing so for every user who is willing to study on user acceptance 

of technology should understand assumptions, strengths and limitations of technology 
acceptance.
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6 Future Research Directions 
Technology as a whole is always evolving day in day out. Each and every day, each 

of the seven billion people on earth has different ideas on how to make life easier, 
better, faster or cheaper. As such technology has always had, still has and will always 

have opportunities to grow and evolve. In this connection, the 3D industry has a 
bright future. There are many developments that are on the way to make the 3D 
imaging be a state of theart technology. For this reason, better technologies are being 

worked on. This research is aimed at developing the technology to be faster, better 
and more effective. For this reason, better and better computers with better computing 

power are being developed. These monster super computers make the 3D imaging 
possible, cheaper and thus affordable.  

Programmers have also suited up are developing better software to enable the 3D 

computing. With all these features, 4D technology is the future direction of 3D.  

[12] Makes a point that in a rapidly evolvingmarket, a new generation of 4D 

television are being introduced as same as 3D entertainment. 4D TV is starting to 
attract numerous customers towards it and moreover it already started to gain 
momentum in different worldwide cinemas. By considering its demand, 

manufacturing digital takes a look on the future of television and getting confused to 
concentrate on 3D or 4D televisions. Since nobody knows whether the customers will 

adapted to 3D entertainment or will they get attract to the 4D introduction. The first 
4D TV is unveiled by Korean researchers where this television adds in sensory effects 
to standard viewing experience. 4D televisions includes an in-built sensory panel 

which outputs vapour at the time of key scenes in order to add atmosphere to rainy 
moments, a fan to imitate wind, a vibrating motor for action scenes such as Star Trek 

battles and release odours suitable to users selected programme [49].  

[60] Defines 4D technology as a transmission technology which was developed by 
Motorola where it keeps the original broadcast signal complete such that the highest 

quality signal reaches the customers and allowing them to take benefit of the high 
resolution. [29] said that with 4Dtechnology the customers not only be able to 

experience the view in 3D but the customers can able to look aroundwherever 
theywant and can even speak with actual hikers who are hiking the massive trail only 
if they have energy to speak. For 4DTV technology, there is no need of television at 

all. This technology needs only a headsets which can track 12 degrees of movement 
by turning their head left or right, tilting their head up or down, left or right, 

physically moving the head forward or backward, etc.  
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[12]Indicates that the TV manufacturers are continuing to develop 3D technology as 
already the next wave of visual entertainment is on the way in the form of 4D cinema. 
By merging 3D technology with physical effects, this cinema offers the audience with 

the most interactive film going experience yet. For example, Korean-based CJ 4Dplex 
are discoverer of this fully immersive world and these developers are aiming to attract 

film lovers with its 4DX cinemas. CJ 4Dplex stated that “4DX theatres are equipped 
with high-technology motion seats that move in perfect sync with on-screen action” 
[12, p.1]. This technology enables the audience to experience special effects like fog, 

wind, scents and lighting which enhance what the audience see on the screen. Avril 
Foyles of analysts, unthink research stated that “3D is very immersive but 4DTV takes 

it to the next level. Imagine watching the storm and really feeling the spray on your 
face or Toy Story 3 and being able to smell the strawberry scent on Lots” [49, p.1]. 
Thus, Avril Foyles said that 4D television will be even bigger selling point when 

compare to 3D for next generation of TVs.  
In 4D technology, the views are developed and the natural feeling effect also put in 

place. The physical effect of gust wind, water, and other effects have been enabled in 
theatres. This is the future of 3D viewing. As more research is being done the 
viewership will state of the art and the technology more affordable to masses.  

The other future aspiration of the 3D imaging is in holographs. In this technology, 
three-dimensional imaging is enabled through the application of various elements in 

the imaging composition. These include diffraction, interference, laser application, 
adjustments of the intensity of light and finally creation of a suitable illumination of 
the recording. With the proper application of all the above factors, the image specific 

image is able to change its orientation and position. As such, the angle of view of the 
system changes in exactly the same way [75]. This creates the illusion and assumption 
that the object is still present. The resulting feature is a three dimensional image view.  

However, the holographic recording is not an image in itself. It is essentially 
composed of random structures which have density, intensity or profile that is 

constantly varying. 
Holographic technology has been used recently in various movies to create the 3D 
impression. This has been in movies such as Avatar and Iron Man. There was also 

another application of the hologram technology at the Michael Jackson concert where 
his hologram was created and in did a performance. Can holograms be used in real 

life for communication? Can the computer applications of holograms be used in the 
real world to take computing to a whole new level? This is the future of 3D imaging 
and presentation. There are more concepts of the hologram that are still being tested 

on its application of 3D television viewing as such, the future of 3 D technology still 
has a lot to offer to the world. [75]. 

Analysis process is started by taking into account of four different types of innovation 
which are taken in the broadcasting field. Those are little improvements in existing 
relay activities that help out the broadcasters to operate more efficiently the 

architectural innovations which refer to changing certain elements in the business 
such as technological, process based components and elements. Finally, it helps to 

implement discontinuous innovations which are radical advances which change the 
whole market or industry. Based on respondents, one problem is adjustments in the 
production like changing dimension of their product such as structure of the materials 

making their product more durable and stable. Regarding architectural innovation, 
functional changes in machineries in their production line and redesigning can be 

considered as architectural innovation. The 3D technology goes through process based 
innovation when the engineersget feedback from end customer and special 
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requirements from them about the final product. Moreover, the product manufacturers 
can change final products according to market needs; they do some radical changes 
which satisfies the whole market in their industry as they have patents on Sweden, all 

over the Europe and in the western market.Secondly, the proportion of the different 
kinds of innovation is analysed as it is mentioned above. According to this 

investigation, approximately 50% of whole innovations in the field are small 
improvements and architectural innovations constitute 20% of those four kinds of 
innovations in the company. Regarding process based innovation with discontinuous 

innovation is about 30%.Of the four different innovation types mentioned before, the 
most similar innovations which means the activities can be employed almost in 

parallel and simultaneously are all kind of innovative activities except of 
discontinuous innovation as it require basic studies for them.Moreover, as members of 
R&D department mentioned in small improvements, architectural innovation and 

process based innovations individuals can make their own decisions about the 
adjustment and changes. On the other hand, when a discontinuous innovation projects 

comes up top manager makes decision about that and set up a new group which 
consists of individuals from different departments with different specialties. 
Generally, discontinuous innovations take one year and the individuals go on with 

their daily tasks while they are working on special project group and they are free to 
decide scheduling of the tasks which they are responsible to do. And also regarding 

the percentages of time they have worked with the four innovation types which is 
mentioned before, according to the interviews in R&D department. The small 
improvements are 15% of the whole innovation processes and architectural and 

process based innovations are 35% and lastly discontinuous innovations are 50% of 
the whole innovation activities.  
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Figure 29 
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Figure 31 

 
 

 

 
Figure 32 
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Figure 33: The image to the left is a holograph 

Figure 29 to figure 33 are the applications of Holograph 

3D printing is one of the next big things in the 3D imaging scene. This concept was 
first developed in 1984 and it enables the printing of a solid object. In this form of 
output, the design is developed in a computer then a 3D printer is used to print the 

object that has been designed. This technology is expected to be out in the shelves by 
the year 2015. However, more and more research is being conducted on it to make a 

better product. The applications of this technology have been diverse and are relevant 
in almost all fields of professions. This is from fashion and design, to medical 
applications and also engineering applications. Many companies such as Rolls Royce 

are in the process of the application of the 3D printing technology in the design of 
aircraft engine parts and also car models.  
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Figure 34: Shows the medical models and some DDM final end-use components 

output from a Fortus 3D printer [11].  
It the areas of viewership, the new models of the 3D televisions do not require visual 

aids such as glasses for the viewer to get the 3 D impression. Technologists are 
coming up with new and better ways to make the television be compact such that all 

the elements that are required for 3D viewing are in one place. The televisions are 
also being made as slim as possible and power efficient so that most energy is 
conserved. Computer monitors are also being made 3 dimensional enabled. This is for 

the designers and the gamers. The 3 D display is being created to be compatible with 
the HDMI supported televisions and as such availability of 3D monitors in the market. 

Smart phone screens are also being worked on to be 3D enabled. This will be the 
ultimate composition of 3 D imaging as it will be integrated into mobile computing 
devices. 

As illustrated above, the future of 3D television and 3D imaging at large is bright. 
There is no limit to the potential of this technology and only resources can determine 

the extent of the product. With the availability of better technology and resources, 
more and more three dimensional products will results and the fourth dimensional 
applications in the movie theaters extended to more and more applications. The 

entertainment industry has the lion share in the 3D imaging industry. From research 
and statistics, illustrated in the paper, most movie producers and entertainers are 

looking into the 3 D imaging industry seriously. With the movies and games being 
created in 3 dimensions, the viewers will have no option but to get 3 D enabled 
televisions for them to be able to enjoy the 3D imaging to the maximum.  

In the decades of 1960s & 1970s, the pace of economic development and its effect on 
environment was increasingly questioned by the social and political thinkers.  The 

communication industry was not immune to these green ideas.  The advocates of 
green design argued for the design made to suit the needs of the nature; keeping in 
mind issues such as population growth, pollution, poverty , energy needs and its 

political and social effects on industrial societies.  The growth with equity became the 
mantra for the designers. The leading members of the green design movement: Victor 

Papanek and GUIBonsiepe and E. F. Schumacher advocated ``the social 
responsibility of the designer and the role of the industrial design profession in the 
creation of forced obsolescence and the design of socially irresponsible products”. 



Future Research 

 

74 

The influence of these pro-environmentalists in the decades of 1980s and 1990s can 
be seen in the new concept of 'sustainable development' and in the emergence of 
'green design' and 'green consumerism'. The success of the first wave of ecodesign 

movement can be gauged fromBritish Politics and the Environment, a book written by 
McCormick explaining the role of eccentric and technocratic designs in the context of 

population, resource consumption and environment law. The issues which guide the 
designers have their beginnings in 1970s; now the designer is compelled to ask what 
is an environmental impact of the design -``Thus an ecological history of design 

would have to consider the 'World of Bads' as well as the 'World of Goods'. 
The success of the 1970s ecological movement to build a base for the next phase can 

be justified with the help of following instances.  The need to move away from the 
functionalism in design came up on agenda in the conference held at the Royal 
College of Art ,London in 1976 to discuss ``'systematic study and development of 

design applied to projects of social value', in the areas of resources, environment, aid, 
and development‟‟. The conference was held argues Pauline Madge on the theme of 

`Design for Need‟ conclusively proves the gains of the first phase.In the second 
instance a  Design Policy conference was held in  1982 at the same place to 
consolidate the gains. John Elkington, a UK designer organized the 'Green Designer' 

exhibition and Burke convinced the industrialists `` to develop sound corporate 
environmental policies‟‟. The Design Council took up the task of persuading the 

designers and companies to  change their mindset about the energy intensive and 
envionmentally harmful designs. The ``More for Less „‟was the high point of success  
of pro active approach to eco friendly design and Dorothy Mackenzie in her works  

spoke about the visual idea of ``a new environmental ethic‟‟  on the structures in 
1980s, further expanding the scope of the movement. Peter Harper and Geoffrey 
Boyle can be considered as heirs of the first phase of movement which brought in 

awareness about the need for ecologically sustainable design ideas. ``They argued for 
the growth of small scale techniques suitable for use by individuals and communities, 

in a wider social context of humanized production under workers‘ and consumers‘ 
control‟‟. 
The lessons drawn from the two phases are: In the 1960s-1970s, the designers were 

preoccupied with alternative designs and many looked at „ecologically philistine‟. 
However the ideas proposed then are now the fundamentals of more robust and 

vibrant socio-political movement of our times. The ecological designs are no more an 
option to be considered but are the only alternative for sustainable development. 
Lastly, environment impact assessment is now must for any design ideas, an area 

which was considered non-essential in the past.
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7 Conclusion 
3D technology attracted more number of customers towards it. Due to this reason 

various manufacturers used this technology in their products and launched various 
models in the market with different specifications. 3D technology is not a new 

technology however; the recent importance it has received from the broadcasting 
industry is tremendous. Various entertaining and information dissipation 
communication platforms such as cinema, TV channels, mobile phones, gaming have 

been actively roped into the 3D technology. The growing market trend and the want 
for newer and better technologies have forced various research institutes from 

numerous disciplines to bring about a 3D revolution across the society. 3D content is 
transmitted using various channels such as cable, terrestrial and satellite. Cable 
transmission is the most widely used transmission channel since it does not place any 

restriction on the available bandwidth. The transmitted image is then decoded using 
apparatus such as set-up-box, consoles, etc. in order to view images in the 3D format. 

Functionally the 3Dversion has changed our life styles in more than one way. 
Appropriate  usage  of  3 D technology gives  the  device  a  utilitarian  advantage  
above  the  many of  the  modern day inventions. The impact of 3D TV on nature and 

the consequences there off are not adequately assessed by the researchers. The TV has 
continually getting technologically innovated since the time it was a bulky device.  

Now the digitalization has given further edge to TV. There  is various 3DTV display 
system like stereoscopic, autostereoscopic, volumetric/hybrid holographics, integral 
imaging/ holoscopic imaging and holography. Initially, 3D is viewed through 3D 

glasses, however due to rapid change of technologies the organization introduced a 
new 3D display system (autostereoscopic) where there is no need for a viewer to wear 

glasses to watch a 3D movie, sports, etc.  
In the world, there are numerous 3D TV manufacturers. As discussed in section 2, 
among all the manufacturers the current research pointed the first top ten 

organizations. Within which only 5 manufacturing companies were discussed in the 
current research work. Those are Samsung, LG, Sony, Panasonic and Sharp. Each of 

the company has its own features, models, pros and cons. Among all the 
organizations, Samsung was the largest and leading manufacturer of TV sets.  This 
firm introduced numerous 3DTV models to the viewers, and further more in their 

online site it has given feature that the viewer can compare the 3DTV mode ls and one 
can easily choose the best and suitable model for the user based on their criteria. A 

comparison chart has been prepared on the entire top five organizations in section 2 
based on their specifications.  
The 3D view of an image will differ from one screen to another. For instance, the 3D 

image view in TV sets is much better and clear when compared with the view in 
computer display and mobiles. In order to clearly understand the process of how a 3D 

image view is generated, 2D to 3D conversion has been discussed in section 4. 
Among all the display systems, now most of the viewers attracted towards the auto-
stereoscopic 3D display system since it doesn‟t require any glasses to watch a 3D 

movie. Although, viewers enjoy by seeing a movie with a 3D technology in their TV 
sets yet these people are not satisfied with the features offered by the firm. So, due to 

these reason manufacturers faces numerous challenges in fulfilling the viewer‟s 
requirements.  However, the manufacturers are further introducing new technologies 
into their product to reach the customers.  
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