IJARCCE ISSN (0) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering

ISO 3297:2007 Certified 32 Impact Factor 8.102 :: Peer-reviewed / Refereed journal 2 Vol. 12, Issue 5, May 2023
DOI: 10.17148/IJARCCE.2023.12535

THE 3D HOLOGRAPHIC PROJECTION
TECHNOLOGY BASED ON THREE-
DIMENSIONAL COMPUTER GRAPHICS

Veena S!, Snayani M?2
Asst.Prof, Department of Electronics and Communication, SJC Institute of Technology, Chikkaballapura , India®

Student, Department of Electronics and Communication, SJC Institute of Technology, Chikkaballapura , India?

Abstract: 3D holographic projection technology is a cutting-edge technology that utilizes computer graphics to create
virtual 3D images that appear to be floating in the air. This technology works by projecting light onto a screen or other
surface to create the illusion of a three-dimensional image. The images are created using specialized software that
generates a virtual model of the object, which is then projected using lasers, mirrors, or other optical devices. The result
is a stunning visual display that can be used for a variety of applications, including advertising, entertainment, and
education. This technology has the potential to revolutionize the way we interact with the world around us, offering new
and exciting ways to communicate and experience information. With continued advancements in computer graphics and
hardware, we can expect to see even more impressive applications of 3D holographic projection technology in the years
to come.

I. INTRODUCTION

Three-dimensional holographic projection technology has been a topic of fascination for scientists, engineers, and sci-fi
enthusiasts for decades. The ability to project images and objects that appear to exist in three dimensions has captured the
imaginations of people worldwide, and in recent years, technological advancements have brought us closer to realizing
this dream. 3D holographic projection technology is based on the principles of three-dimensional computer graphics,
which involve the creation and manipulation of virtual 3D models.

To create a holographic projection, specialized software is used to generate a 3D model of the object or image that is to
be projected. This model is created using complex algorithms that calculate the dimensions, texture, and appearance of
the object from different angles. The software takes into account factors such as lighting, shadows, and reflections to
create a realistic virtual representation of the object. Once the 3D model is generated, it is then projected using a variety
of technigques. One of the most common methods is to use lasers to project the image onto a screen or other surface. The
lasers are directed onto a mirror, which reflects the light onto the surface, creating the illusion of a three-dimensional
image. Other techniques include the use of reflective surfaces, such as glass or water, to create the illusion of depth. The
applications of 3D holographic projection technology are vast and varied. In the field of advertising, holographic
projections can be used to create eye-catching and attention-grabbing displays that can be used in-store or at events. In
the entertainment industry, holographic projections can be used to create stunning visual effects in movies, TV shows,
and live performances. In education, holographic projections can be used to create interactive and engaging lessons that
bring complex concepts to life. While 3D holographic projection technology is still in its early stages, continued
advancements in computer graphics and hardware are driving its development forward. As technology improves, we can
expect to see even more impressive and realistic holographic displays that will change the way we interact with the world
around us. The potential applications of this technology are endless, and its impact on fields ranging from entertainment
to medicine is only just beginning to be realized.

I1. 3D HOLOGRAPHIC PROJECTION SYSTEM PRINCIPLE

The 3D holographic projection system is a cutting-edge technology that utilizes principles of optics and computer graphics
to create virtual three-dimensional images that appear to float in mid-air. This technology works by projecting light onto
a surface and using diffraction patterns to create an image that appears to be three-dimensional. The holographic
projection system uses a variety of optical components, including lasers, mirrors, and lenses, to project the image. The
first component is the laser, which produces a beam of coherent light. This beam is then split into two beams using a
beam splitter. One beam is used as a reference beam, while the other is used to illuminate the object being imaged. The
illuminated object reflects the light back onto a holographic plate or film. This plate or film records the interference

© IJARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 213


https://ijarcce.com/

IJARCCE ISSN (0) 2278-1021, ISSN (P) 2319-5940

International Journal of Advanced Research in Computer and Communication Engineering
ISO 3297:2007 Certified 32 Impact Factor 8.102 :: Peer-reviewed / Refereed journal 2 Vol. 12, Issue 5, May 2023
DOI: 10.17148/IJARCCE.2023.12535

pattern between the reflected light and the reference beam, which is then processed using specialized software to generate
a hologram. The hologram is a two-dimensional representation of the object that is encoded with information about its
shape and texture. To create a three-dimensional image, the hologram is projected onto a diffraction grating, which is a
surface with a series of closely spaced parallel lines. The grating diffracts the light and creates an interference pattern that
reconstructs the original object. The reconstructed image appears to float in mid-air, creating a stunning and realistic 3D
effect. One of the benefits of the 3D holographic projection system is its ability to create images that can be viewed from
different angles. This is because the hologram encodes information about the object from all angles, allowing the image
to be reconstructed from any direction. This feature makes the technology ideal for use in applications such as medical
imaging and scientific visualization, where it is essential to view objects from multiple angles. In conclusion, the 3D
holographic projection system is an advanced technology that utilizes principles of optics and computer graphics to create
realistic virtual images that appear to be three-dimensional. With continued advancements in hardware and software, we
can expect to see even more impressive applications of this technology in fields such as entertainment, advertising,
education, and scientific research. Holographic projection schematic is been shown in fig.1.1
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Fig.1.1 Holographic Projection Schematic.

Computer Generated Holography (CGH) is a technique for creating holograms using digital data. This technology allows
for the creation of highly detailed and realistic three-dimensional images that can be viewed from different angles. The
principle of CGH involves the use of computer-generated data to create a holographic interference pattern, which is then
used to project the image. To create a CGH, a 3D model of the object is first created using specialized software. The
software uses complex algorithms to calculate the position, texture, and other properties of the object from different
angles. The model is then divided into small sections, each of which is assigned a unique code. Once the model is created,
a laser is used to create a reference beam and an object beam. The object beam is then passed through a spatial light
modulator (SLM), which is a device that can control the phase and amplitude of the beam. The SLM is controlled by the
computer-generated data to produce the interference pattern required for the hologram. The interference pattern is then
recorded onto a holographic plate or film using the reference beam.

The resulting hologram contains the information needed to recreate the object in three dimensions. When a laser beam is
shone onto the hologram, it diffracts the light, reconstructing the image in three dimensions. The hologram can be viewed
from different angles, allowing for a highly realistic and immersive experience. One of the benefits of CGH is its ability
to create highly detailed and realistic images, even for complex objects. It can also be used to create holographic
animations, which can be used in fields such as entertainment and advertising. Another benefit is its flexibility, as the
hologram can be modified by changing the computer-generated data, allowing for easy adjustments and corrections. In
conclusion, Computer Generated Holography is a powerful technique for creating highly realistic three-dimensional
images using digital data. With continued advancements in hardware and software, we can expect to see even more
impressive applications of this technology in fields such as medical imaging, scientific visualization, and entertainment.
The ability to create holographic images that can be viewed from different angles is a game-changer in many industries,
offering new and exciting ways to communicate and experience information.
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Fig.2.Computer Generated Holography Principle.

The working of 3D holographic projection technology involves a combination of optics, computer graphics, and
specialized hardware. The process begins with the creation of a 3D model of the object that is to be projected. This model
can be created using specialized software, such as computer-aided design (CAD) or 3D scanning technology. Once the
model is created, it is converted into digital data that can be used to create a hologram. The hologram is created using a
laser, which is split into two beams. One beam is used to illuminate the object, while the other is used as a reference
beam. The light that reflects off the object is then captured on holographic plate or film, which records the interference
pattern between the two beams of light. This pattern is then processed using specialized software to generate a hologram.
To project the hologram, a diffraction grating is used. This grating is a surface with a series of closely spaced parallel
lines that diffract the light and create an interference pattern that reconstructs the original object. The reconstructed image
appears to float in mid-air, creating a stunning and realistic 3D effect. To improve the quality of the projected image,
some holographic projection systems use additional components such as mirrors, lenses, and spatial light modulators
(SLMs). Mirrors are used to direct the laser beam to the appropriate location, while lenses are used to focus the light and
create a sharper image. SLMs are used to modify the phase and amplitude of the laser beam, which can improve the
quality of the reconstructed image. One of the benefits of 3D holographic projection technology is its ability to create
images that can be viewed from different angles. This is because the hologram encodes information about the object from
all angles, allowing the image to be reconstructed from any direction. This feature makes the technology ideal for use in
applications such as medical imaging and scientific visualization, where it is essential to view objects from multiple
angles. In addition to its practical applications, 3D holographic projection technology is also used in entertainment and
advertising. It can be used to create holographic concerts, advertisements, and even holographic telepresence, where a
person can appear as a 3D holographic image in a remote location. In conclusion, 3D holographic projection technology
is a fascinating and powerful technology that combines principles of optics, computer graphics, and specialized hardware
to create stunning and realistic 3D images. With continued advancements in hardware and software, we can expect to see
even more impressive applications of this technology in fields such as entertainment, advertising, education, and
scientific research.

111. WORKING OF 3D HOLOGRAPHICPROJECTION TECHNOLOGY.

The working of 3D holographic projection technology involves a combination of optics, computer graphics, and
specialized hardware. The process begins with the creation of a 3D model of the object that is to be projected. This model
can be created using specialized software, such as computer-aided design (CAD) or 3D scanning technology. Once the
model is created, it is converted into digital data that can be used to create a hologram. The hologram is created using a
laser, which is split into two beams. One beam is used to illuminate the object, while the other is used as a reference
beam. The light that reflects off the object is then captured on a holographic plate or film, which records the interference
pattern between the two beams of light. This pattern is then processed using specialized software to generate a hologram.
To project the hologram, a diffraction grating is used. This grating is a surface with a series of closely spaced parallel
lines that diffract the light and create an interference pattern that reconstructs the original object. The reconstructed image
appears to float in mid-air, creating a stunning and realistic 3D effect. To improve the quality of the projected image,
some holographic projection systems use additional components such as mirrors, lenses, and spatial light modulators
(SLMs). Mirrors are used to direct the laser beam to the appropriate location, while lenses are used to focus the light and
create a sharper image. SLMs are used to modify the phase and amplitude of the laser beam, which can improve the
quality of the reconstructed image.
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One of the benefits of 3D holographic projection technology is its ability to create images that can be viewed from
different angles. This is because the hologram encodes information about the object from all angles, allowing the image
to be reconstructed from any direction. This feature makes the

technology ideal for use in applications such as medical imaging and scientific visualization, where it is essential to view
objects from multiple angles. In addition to its practical applications, 3D holographic projection technology is also used
in entertainment and advertising. It can be used to create holographic concerts, advertisements, and even holographic
telepresence, where a person can appear as a 3D holographic image in a remote location. In conclusion, 3D holographic
projection technology is a fascinating and powerful technology that combines principles of optics, computer graphics,
and specialized hardware to create stunning and realistic 3D images. With continued advancements in hardware and
software, we can expect to see even more impressive applications of this technology in fields such as entertainment,
advertising, education, and scientific research.
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Fig.4. Appearance of Virtual Image through reconstructed waveforms.

IV. COMPONENTS REQUIRED

The primary components of projecting the subject are; A video projector, preferably DLP with an HD card/minimum
native resolution 0f1280 x 1024 and brightness of 5000+ lumens, for smaller cabinet installations, a high quality TFT
Plasma or LCD screen, a hard-disc player with 1920 x 1080i HD graphics card, Apple or PC video server, DVD player,
a specializedfoil + 3D set/drapes enclosing 3 sides and lighting and audio as required and who controller (on site or
remote) Subjects are filmed in HDTV and broadcast on to the foil through HDTV projection systems, driven by HD
Mpeg? digital hard disc players, or uncompressed full HDTV video/Beta- Cam players.

V.FUTURE SCOPE
MARKETING WITH 3D HOLOGRAPHICDISPLAY

This world's innovative technology can enable observers to see lifelike images that float deep inside and project several
feet in front of a display screen. Dimensional Studios, a leader in 3D visual display solutions has recently introduced its
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unparalleled digital signage in the UK. This world's innovative technology can enable observers to see 3D holographic-
like images that float deep inside and project severalfeet in front of an LCD or plasma display screen. Its aim is for
advertising agencies and consumer products who wish to catch a huge impact from this new break through media.

HOLOGRAPHY IN EDUCATION

Holography being in its infant stage has notbeing widely used in education. However, application of holography in
education is not new. Although, the distance of transition was minimal, long distance projection is possible since the
images are transmitted over theinternet. Holography differs from video conferencing because the teacher appears to be in
the classroom. While in video conferencing users can easily notice a screen and a camera.

HOLOGRAPHY IN ENTERTAINMENT INDUSTRY

When one thinks about holography in the entertainment industry, the movies Star Trek and Star Wars come into mind. In
these movies, people relate with holograms as they would relate with real human. Although, what people see in these
movies are not real holograms, they depict what a real hologram looks like and future capabilities of holography. In the
musical industry,holography is being used for concerts. In this case,the musicians can be far away in New York while
performing in several cities around the world. Today, three dimensional television and cinemas are becoming common,
and there is more to come.3D movies in home theatres require chunky glasses which may be uncomfortable for some
people to wear. Also experts found that viewing 3D television over a long period can cause headache and eye strain due
to new sensory experience. Since holography makes beamed image look like real, it should not have any future strain on
the eyes nor generate headache.

PROJECTION DISPLAYS

Future colour liquid crystal displays (LCD's)will be brighter and whiter as a result of holographic technology.
Scientists at Polaroid Corp. have developed a holographic reflector that will reflect ambient light to produce a white
background. Holographic televisions may be possible within a decade but at a high price. MIT researchers recently made
a prototype that does not need glasses, but true holographic commercial TV will take a year to appear. One day all TVs
could be holographic, but will take 8-10 years. In future, holographic displays will be replacing all present displays in
all sizes, from small phone screen to large projectors.

V. CONCLUSION

Holography may still be in its infant stage, but its potentials applications are aspiring. Holographic Technology and
Spectral Imagining has endless applications, as far as the human mind can imagine. Holography being the closest display
technology to our realenvironment may just be the right substitute when reality fails. With holography, educational
institutions may become a global village sooner that people thought, where information and expertise are within reach.
Knowledge sharing and mobility will only costa second and learning will become more captivating and interactive. First,
there is an urgent need to address the infrastructuraldeficiencies limiting the application of holography in education.

More interestingly, the display medium of holography is very important. A 360 viewing angle is especially what is needed
to maximize the use of holography in education. Being able to display a 3D hologram in free air is also vital, because
interacting with holograms in a covered display may be cumbersome. In order not to of holography to a non-interactive
display medium incorporation with feedback technologies is mandatory. The haptic technology which makes it possible
to touch and manipulate virtual object is especially important. As the field of haptics continues to grow and integrates
with holography, interaction with holograms becomes limitless. In future, holographic displays will be replacing all
present displays in all sizes, from small phone screen to large projectors.
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