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 This current situation will affect the future, technology models that are unthinkable or 
which impossible to happen pops up one by one. Like the hologram, this technology began 
to develop as a solution to increase user comfort in operating a system that is needed. This 
paper explains the development of hologram technology that is currently available and 
what the prediction of future technology models will be. Keywords:  

Evolution 
Quantum Technology 
Future 
Holographic Plasma Voxel 
Holography 
Hologram Technology 
User Experience 

 

 

1. Introduction  
The future is unpredictable, but by understanding the 

advantages that shape this period—one of them is the 
development of human education which gives rise to creativity 
that affects human and computer interactions—,based on this we 
can learn where to look for it and how to interpret what is found 
[1]. Many models have been found or developed from various 
researchers, such as algorithm optimization [2], skin cancer 
detection systems [3], learning applications for visually impaired 
children [4], making hydroponic tower systems for people want 
to plant with limited space [5], mathematics learning applications 
[6], recommendation system [7], website engine [8], strategic 
game experience [9-11], game for learning Japanese language 
[12,13], improvement performance teacher system [14,15], 
technology enhance learning system [16], cat disease detection 
system [17], determining teacher engagement [18], and much 
more. 

The more days discoveries in the technology sector are 
increasing, it causes the order of life in the world such as lifestyle, 
education and all processes that occur change. One of the changes 
can be seen from the user experience, where there are many ways 
to present graphs in augmented reality and virtual reality. 

 
Figure 1: Holographic Projections 

Presentation of the graph is currently still using a special device, 
experience still has discomfort in a physiological perspective [19]. 
Because of this, holographic display are developed, where the 
container used is air, as in figure 1 made by ref. [19-30]. The 
technique of making holograms is called holography, this 
technique has been widely used and developed by researchers, on 
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the other hand the technology used is still not able to be used by 
the general public, because based on the size of the hardware and 
system it still requires a lot of development. 
2. History of Holography 

2.1. Holography 

In 1947 the holography was discovered by Gabor [31], which 
produced random patterns of light intensity that varied spatially. 
Then in 1961 Leith and Upatnieks adopted the work of Gabor and 
applied it to laser beams free space and still produced the same 
model. It did not stop there, in 1966 found computer generated 
hologram (CGH) by Brown and Lohman, using numerical 
calculations to calculate wave phase information on the hologram 
interface can simplify the recording process through 
programming. This breakthrough opens up many new findings to 
create virtual objects that are seen in a real state but their forms 
do not exist in a static or dynamic state using spatial light 
modulators (SLM) [32].  

Furthermore in 1982 Aspect et al. those from the University of 
Paris discovered subatomic particles in which electrons can 
connect to each other regardless of the distance that separates. 
This changed the world view of the principle held by Einstein, that 
no communication can travel faster than the speed of light, 
because when faster than the speed of light is the same as breaking 
the barrier of time [33]. 

The inventions continue to be developed, many physicists try 
to understand Aspect's findings, the results found a more radical 
explanation. Where according to one physicist from the 
University of London, Bhom explained that Aspect's findings do 
not have objective reality, apart from the solidity of the universe, 
subatomic particles can relate to each other apart from separate 
distances, where the separation produces an illusion called a 
hologram [33].   

Currently holograms can be defined as three-dimensional 
images made based on interference patterns from coherent light 
waves (laser light) [34]. While the holography is a hologram 
making technique by recording and reconstructing the light wave 
fronts without amplifying and distributing the specified phase 
[35]. In making it, to form a hologram requires high-speed 
computing so that apropriate of the shapes and models are 
displayed as desired. 

Based on previous research, a hologram is formed from the 
energy produced by a laser, the following are research has been 
done to make a hologram: 

In Table 1 can be seen the research of Kimura et al. (2006) [20] 
and Saito et al. (2008) [21], produces 100 and 1000 Dot / Sec, but 
has not been able to produce a hologram. Then in the study of 
Ochiai et al. (2016) holograms can be produced using 
femtosecond lasers with energies of 30-100fs, 2mJ and 269fs, 
50μJ with 1 color [22]. Then developed again by Hayasaki and 
Kumagai (2018), where the hologram has several colors produced 

from femtosecond lasers with energy <100fs, 4.3μJ [19] (see 
figure 1). 

Table 1: Research to Produce Holographic Projections 

Researcher Type of 
Laser 

Energy of 
Laser Dot/Sec 

Kimura et al. (2006) Nanosecond Ns Normal 100 
Saito et al. (2008) Femtosecond 100fs 1000 
Ochiai et al. (2016) Femtosecond 30-100fs, 2mJ 1000 
Ochiai et al. (2016) Femtosecond 269fs, 50μJ 200000 
 

2.2. Voxel 

To display a hologram a volumetric approach is used with a 
predetermined diffraction pattern [36]. Literally a hologram is 
formed based on a dot produced from a laser beam that forms 
certain patterns (see figure 1). The element for the hologram is 
known as the volume pixel (voxel)—model 3D of pixels. 

2.3. Computer Generated Hologram 

Currently the technology for generating holograms has been 
widely circulated, such as: augmented reality (AR), virtual reality 
(VR) and mixed reality (MR) devices [37], but the technology can 
still cause vergence-accommodation disparity which can lead to 
inconvenience headache and nausea [36]. Then to avoid this, a 
holography technique called computer generated hologram (CGH) 
was developed using a laser beam.  

The use of lasers is still a lot that can be developed, from the 
hardware and software side to security in use, because when 
playing with lasers can affect the health of the eyes and skin, if 
you do not use a protective eye and skin will be damaged.  

In the Research Ochiai et al. (2016) suggest using anti-radiation 
glasses until this technology already has its own security, on the 
other hand it also documented several observations and studies 
when laser light exposed to the skin can also cause lesions, 
counted in 50ms - 6000ms starting from small wounds up 
to >2000ms will burn skin surface [21]. This discovery is the same 
as the computer was first discovered, where it is still large in size, 
requires a large amount of money, is functional which is limited 
and difficult to carry everywhere. In accordance with the principle 
of calm technology, as time goes by all technology is made so that 
people do not realize that they are interacting with the technology 
itself [38]. 
2.4. Spatial Light Modulator 

Spatial light modulator (SLM) is a dynamic device that can 
modify light according to the position of the object [39]. 
According to Ref. [39], there are 2 types of SLM, namely: 

• Licuid Crystal on Silicon (LCoS) 
As the name, this SLM uses birefringent liquid crystal 
molecules that are parallel because of the voltage applied to 
the electrode at the bottom.  

• Micro-Opto-Electro-Mechanical Systems (MOEMS) 
MOEMS is a device that uses a micro-opto-mechanical 
element or like a mirror driven by electrical impulses. 
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What is often investigated by researchers in the holography field 
is LCoS, because LCoS can produce a holographic pattern with 
full wave changes. Each voxel can be arranged, so that luminous 
patterns can be displayed and direct energy in a certain order. 

2.5. Deep Learning 

Machine Learning is very useful for handling large-scale and 
high-dimensional data. There are several methods that support 
machine learning, one of the most prominent is the artificial 
neural network (ANN) [40]. ANN's extraordinary learning ability 
significantly outperforms conventional machine learning 
techniques. This has been proven in various disciplines.  

As time goes by, because of the many human needs, then 
machine learning evolved into deep learning to solve existing 
problems. Deep learning is a representation learning method that 
has a level of representation starting from raw data into a complex 
composition of transformations and functions [41]. Where the 
architecture is a multilevel neural network, so that it can know 
more about something. As an example for the introduction of an 
object in an image, based on existing data deep learning is able to 
recognize shapes, know the name and position of objects in the 
image, and can predict events that will occur (Object detection, 
classification and prediction), besides that it can also be used to 
reconstruct and improve the quality of voxels so that images 
produced from CGH from low-quality resolution become high-
quality resolutions [42-49]. 

3. Future Research and Experience System 

Holographic Plasma Voxel (HPV) is a naming taken from a 
plasma laser that produces a volume of pixels (Voxel) in the real 
world so that it forms a pattern that is currently called a hologram. 
This hologram technology is very useful for progress in various 
fields such as computer aided design, medical imaging and 
navigation [50]. In addition, this future technology is predicted to 
be used in the future as befits a smartphone that we use today, as 
everyone can interact directly with real entities and many 
applications such as education, games and others can be felt in real 
terms. For example in figure 1 there are several animal shapes that 
are made into holograms, the hologram can be further developed 
into a virtual pet for the introduction of animals to children or to 
eliminate phobias of animals. 

4. Discussion and Conclusion 

The evolution of time has made different holographic models, 
from one set of modes to another, where each newly emerging 
generation inherits the existing pattern from the previous one [51]. 
Over the past 70 years research has been carried out to produce 
holograms by reflecting light repeatedly using parallel mirrors. 
This has a tremendous impact, because it can fulfill all 
physiological aspects and provide a natural experience without 
causing visual fatigue because it does not use special devices such 
as glasses or other devices [52]. Until now this technology still 
being developed, and the phenomenon predicted by Enstein and 
other researchers is still being investigated. Based on the current 
situation, the law of causality is always in the investigation, this 

can be seen from the advantages and disadvantages of existing 
technology, all of which can be used as learning for the future. 
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