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Abstract-This paper is intended to analyze and discuss the developments made so far in the field of holography and 
holographic projection, it discusses the feasibility and the possibilities in the area of touchable holograms, which move 
according to gestures of a person. In this paper, first we will discuss some rudimentary matters about what a hologram is and 
a short description of how they are created. Then we will move on to how we can make a hologram move as per our hand 
gestures and provide haptic feedback. In this paper the focus is on the feasibility study of some methods and the analysis and 
consequences of these methods. After that a case study for Microsoft hololens will be discussed, where the researchers have 
successfully been able to develop touchable holograms. We will see some challenges in the whole process and then some 
discussion about future scopes of this technology and where this technology can lead us.  
  
Index Terms - Holography, Touchable holograms. LASERs, Holographic projectors, holographic computers, Virtual reality, 
haptic feedback, Ultrasonic sound.  
  
I.  INTRODUCTION  
 
Holographic projection technology is a unique and 
latest high definition projection technology. Here 
high definition camera and specially build stage is 
used to capture a person or thing in a 3D aspect, and 
is projected at various distant locations 
simultaneously. Viewers feel that they are in front of 
a real person or object. They don’t need to wear any 
kind of glasses to see the effect of holographic 
projection. In this technique, a light field, which is a 
product of light source scattered off object or person 
is recorded. When original object or person is absent 
and light field is also absent, then this recorded light 
field is used to reconstruct it.  
 
II. WHAT A HOLOGRAM IS  
 
In the simplest words, a hologram is the 
representation of an object in three dimensions. To 
make this easy to understand, we will compare a 
hologram with a simple photograph. A photograph is 
a two dimensional representation of an object which 
does not have the third dimension as depth in it, that 
means you cannot tell which object is farer and which 
is nearer if they look about the same in size. But 
holograms, rather than being represented on a paper, 
are projected in open space, and that is why we can 
directly see which object is nearer and which is farer.   
Holograms do not need a flat surface to be projected 
on, they can be shown in open space  –  for example, 
if a hologram is of a person, we can project it in such 
a way that he/she is standing on a table, as a real 
person would [1].  Holograms have this special 
property because in the making process of a 
hologram, the difference in depth of two objects or 
the difference in the depth of two parts of a single 
object is taken into consideration. We will discuss it 
in the next section. Here are some image of 

hologram. Fig. 1 shows hologram of a girl. Fig. 2 
shows hologram of a car.  
  

 
Fig. 1 Holographic projection of a girl 

  

 
Fig. 2 Holographic projection of a car 
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III.  HOW THE HOLOGRAM IS MADE  
 
There are four major components needed to make a 
hologram which are    
1. LASERs  
2. Beam splitters  
3. Mirrors and reflectors  
4. Holographic plate  
  
Without going into much detailed process of how a 
hologram is made, we simply come to the point how 
it can note the difference of the depths of two objects. 
Light source (LASER) is split in two identical beams, 
one known as object beam, reflection of the object 
and on to the holographic plate. The other, known as 
the reference beam, directly goes to the holographic 
plate. This plate having the layer of silver halide on it, 
notes the phase difference of the two beams in form 
of circular fringe patterns. These patterns cause the 
difference of depth in a hologram [1].  
To capture an object in three dimensions special 
cameras are used and to project them, highly coherent 
LASERs are used. Fig 3 shows how hologram is 
created.  
  

 
Fig. 3 Creating the hologram 

 
IV. TOUCHABLE HOLOGRAMS  
 
Though the projection of a hologram gives you an 
illusion that the object is really there - being in three 
dimensions - but if you go ahead and touch it, nothing 
will happen. It is surely a desirable thing for us to be 
able to move these holograms with our hand and to 
rotate them and see from all different angles, but to 
be able to do that some extra efforts and extra 
mechanisms are to be employed. Now we will get to 
the matters which are necessary in order to move an 
already projected hologram as per our hand 
movements.  
First of all, to achieve this we have to combine the 
projector which is projecting the hologram with a 
special computer, which is able to keep the 
information of where, in the whole three dimensional 
space around the projector, the image is currently 
being projected. The computer should have all the 

information of the shape, size, elevation and 
inclinations of the object. This can be achieved by 
developing special software and interfacing it with 
the holographic projector, through this interface the 
projector will provide all the necessary information of 
the projection of the object to the computer and the 
computer will understand the existence of the 
projection in three dimensions.  
       

 
Fig. 4 touchable hologram of keypad which is used to open the 

door 
  

 
Fig. 5 touchable hologram of heart which is used to give 

demonstration to medical students 
  
Now once the computer is aware of the projection, we 
can talk about how to control them. For this we need 
to feed the computer the data of the movements of 
our hand. One way to do this is to use some of the 
readily available systems in the market that 
recognizes the body movement like the Microsoft 
Kinect  gesture control system, which detects the 
body movements of the user and feeds it to the 
attached system. Some modifications could be made 
in this system to make it work with the holographic 
computer. Or we could use a simpler technology in 
which some clips made with a special material is to 
be worn by the user on the fingers and a sensor 
detects the movements of the hand with the use of 
this clips and feeds the data of hand movements to the 
computer so that the computer can take necessary 
action. What the holographic computer does is that it 
analyses the data of the hand gestures and it orders 
the holographic projector, which is projecting the 
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object right now, to reflect the changes according to 
the hand movements of the user. Of course, for this to 
work, the computer needs to have the predefined 
measures of the commands to be issued to the 
projector that in what manner to change the 
projection according to the hand gestures by the user. 
To do these calculations and processing on-the-fly 
basis and provide user the real time response is not an 
easy task. This requires very high and powerful 
computational capacities.  
Now we will discuss a case study of Microsoft 
hololens and see how they achieved real time 
hologram projection as well as real time response [2] 
[4].  
Some examples of touchable holograms are shown 
below. Fig. 4 shows touchable hologram of keypad 
which is used to open the door. Fig. 5 shows 
touchable hologram of a heart which is used to give 
demonstration to medical students.  
 
V.  MICROSOFT HOLOLENS  
 
Microsoft has developed a wearable device that 
produces holograms generated by the third party 
applications for specific uses. Currently being in  its 
infancy, once the applications are fully developed and 
capable to use the hardware properly, there are very 
bright scopes for generating a holographic 
environment. According to the company, they have 
employed an HPU (Holographic projection unit) 
which analyses the environment the user is  
standing in and processing terabytes of data in 
fraction of seconds and learns about the surroundings 
of the user and using the light emitters in the front 
glass of the hololens, it shows user the holograms 
generated by the third party applications, minding the 
objects in the environment. The hololens can  
recognize  the pinching gesture by the user’s hands 
and it can perform certain tasks depending on the 
programming. Hololens, being connected to the 
internet, can perform some useful tasks  like video 
calling, browsing and graphics designing and gaming. 
In all these tasks, the screen is indeed the whole three 
dimensional room that you are standing in  [5]. 
Microsoft hololens  is shown in the figure 6. In Fig. 7 
shows a girl wearing a Microsoft hololens and seeing 
the hologram of an earth and interacting with it.  
 
VI.  HAPTIC FEEDBACK  
 
Another way to improve the holographic experience 
for the user is to provide him/her with the haptic 
feedback. In simpler words, haptic feedback means 
that whenever the user touches (virtually) any 
hologram, which is projected, the clips which are 
worn by the user gives the user a sensation of a 
physical touch, depending on the inclinations of the 
object and the fingers of the user. This can be 
achieved by ultrasound effect. An ultrasound emitter 
which is built in the clips generates the ultrasound 

with different frequencies and different intensities 
depending on the manner of virtual touch by the user. 
This is a rather difficult task to achieve because the 
computer has to simultaneously manage the 
projection, changes in the projection as the user 
wishes and according to those “touches” provide the 
user with a haptic feedback.  
To talk more about the haptic feedback, as the gesture 
control systems tell the computer that the user is 
touching the object, the computer has to manage the 
projection as-well-as the give the user a sensation of 
the touch simultaneously. If the touch is hard than the 
emitters in the clips generate the ultrasound with a 
low wavelength (high frequency) and high intensity 
wave. And if the touch is gentle, the clips generate a 
high wavelength (low frequency) and low intensity 
wave. Harder the touch, higher the frequency and 
softer the touch, lower the             
  

 
Fig. 6 Microsoft hololens 

  

 
Fig 7 A girl wearing a microsoft hololens and interacting with a 

hologram 
  
frequency [3] [4]. Fig. 7 and 8 shows the sensors 
attached to user hands which are used to track user’s 
hand movement and also give him a feeling of 
touching the virtual object  
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Fig. 8  Sensors attached to user hands  used to track his hand 

movements 
   

 
Fig. 9 Sensors attached to user hands used to track his hand 

movements 
 
VII. CHALLENGES  
 
Being in its very rudimentary stage, this technology is 
at a preliminary level and therefore not a lot features 
and tricks can be implemented at this stage due to the 
limitations of not enough computational capabilities 
and reliable hardware. To manage everything the 
projection, manipulations in the projection and 
transmitting and receiving the data (if the projected 
object is somewhere else) is a very difficult task to 
achieve for a computer. The cost is also a major 
challenge. Right now, to produce a 42” holographic 
projection costs around $ 98000 which is a big 
amount to deal with for day-to-day use, but with the 
improvements in the technology, in the year 2030 this 
cost is expected to be in $ 5000 - 10000 range which 
shows drastic improvements and in year 2040 all the 
displays might be changed to a holographic display. 
Fig 10 shows the cost estimates of the holographic 
projection.  

 
Fig 10 Cost estimates for holographic projection 

 
CONCLUSION  
 
This paper gives brief idea about holographic 
projection. This technology is in its early phase. What 
is hologram, how it is created, touchable holograms, 
haptic feedback all these things are discuss are 
discuss in short.  How Microsoft hololens  can bring 
revolution in this technology is also described in 
short. Using these lens we can touch and feel these 
virtual things. Also they respond according to  our 
inputs. It can be used in many applications in future, 
those applications are also discussed.  
 
FUTURE SCOPE  
 
Technology is something that always evolves. In the 
primary stage of any technology, obviously there will 
be many challenges to face in the path  of making the 
technology more efficient. Also in the start, people 
might be reluctant to accept the new technology and 
might question the feasibility of it, but technology 
always improves with the time and things come 
around. For example, when the touchscreen displays 
were first introduced, it was very inefficient and 
annoying to use, half the time the touch on the screen 
wouldn’t even give any response. But today, the 
touch screen displays have become an essential and 
easy to use feature in many devices.  
Future uses of the holograms are unlimited, in every 
discipline. Once fully developed, holograms can be 
used in professions like – medical – performing 
anatomy of a body, without operating the body and 
with haptic feedback one can identify what kind of 
substance is there. Virtual training environment  –  
some training environment can  be created with a 
better interface for pilots’ and drivers’ training 
programs. Live video calling – as everyone would 
have seen in the movies, with life-size holograms we 
can virtualize the whole person to whom the call has 
been made. It would be like the person is standing 
right there in the room. The holographic displays 
have the potential to be the next big thing in the 
global technology after the invention of  the mobile 
phones.                                            
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