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Abstract— Multi-touch interaction with   computationally 

enhanced surfaces has received considerable recent 

attention. Approaches to the implementation of multi-touch 

interaction have allowed for the low cost development of 

such surfaces, leading to a number of technology and 

application innovations. This paper shall address a cheaper 

alternative for building the multi-touch table. 
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I. INTRODUCTION 

In recent years, the development of computer technology 

experienced rapid expansion into all various areas of 

Industry and everyday life. Hence the importance of natural 

ways of interaction between humans and computers in all 

forms is growing strongly. There is a demand for interfaces 

that are intuitive and which allows users to work on a multi-

user environment and not needlessly slow down their 

activity. 

II. EXISTING SYSTEM 

Touch input surely is a promising way to bring more 

naturalness and real behavior into the human–computer 

interaction. That is why there has been a great attention 

recently. Interest in touch technologies among the public 

increased in the 2006, when Jefferson Han introduced his 

multi-touch display based on FTIR technology. After that, 

many people built their own tables with multi-touch screens. 

 In the beginning of the 2007, Apple introduced 

theirs multi-touch cell phone named iPhone. It used 

capacitive technology. The iPhone affects whole segment of 

the mobile phone industry. In the same year, Microsoft 

introduced the Microsoft Surface – a coffee table with a 

multi-touch screen. This is based on the optical method 

Diffuse Illumination. The following are the current types of 

Touch input systems. 

A. Optical (Infrared Light) Based: 

Most optical methods are quite easy to implement and much 

cheaper than capacitance based methods. This determines 

theirs usage in many, often home-made or academic, 

prototypes. Additionally, some optical technologies allow 

more detection modalities as mentioned in the introduction 

of this section. Optical methods are usually based on 

capturing the surface in infrared light (IR). 

1) Advantages: 

1) Very good transparency. 

2) Resistance to water, degradation. 

3) Relatively low price and simple manufacturing 

process. 

2) Disadvantage: 

1) Requires complex computation for touch detection. 

2) Sensitive to intense ambient light. 

B. Laser Light Plane (LLP): 

The infrared light from a laser is driven through dispersive 

lens just above the surface, so it generates a light plane. 

When touched, the light reflected from the tip of the finger 

is captured by a camera located below the active surface and 

the position of touch can be determined. 

1) Advantages: 

1) Simplicity 

2) Relatively cheap 

2) Disadvantage: 

1) Cannot recognize arbitrary shapes, tags and close 

(but not touching) objects. 

2) Cannot recognize pressure. 

3) Sometimes limited count of touches. 

C. Diffuse Illumination (DI): 

This method is based on uniform diffuse illumination of the 

surface from the bottom. An infrared camera captures light 

reflected from objects on the surface. The diffusing layer 

(which can be used as a projection surface) is important for 

object recognition. Blurriness of reflected objects 

corresponds to their distance from the diffuse surface. The 

reflection is most sharp and bright when an object is in 

direct contact with the surface. 

1) Advantages: 

1) Can recognize multiple touches as well as various 

shapes 

2) Objects near to the surface can be recognized 

without direct contact with the surface 

3) Can be used to recognize objects using special tags 

glued to their bottom 

4) Good scalability 

2) Disadvantages: 

1) Size (dimensions depends on the viewing angle of 

the camera) 

2) Uniform infrared illumination of the surface is 

complex 

3) Lesser contrast than FTIR 

4) can be affected by ambient infrared light 

III. PROPOSED SYSTEM 

A. Initial Approach: 

 
Fig. 1: Initial Approach 
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One commonly used configuration is to layout an infrared 

beam grid.  As illustrated in Figure above a row of infrared 

LEDs would be placed along the top and sides of the display 

with matching receivers along opposing sides.  When an 

object breaks the field, the sensors will see the shadows and 

be able compute the X‐Y coordinates of the object. 

 Another design option that also uses infrared 

emitters and sensors would require a large piece of acrylic to 

serve as an overlay of the existing panel.  A row of LEDs 

placed along the top edge would shine into the clear acrylic 

and be trapped inside. This LED light would pass through a 

vertical polarizing filter to make it travel straight 

down.  When a finger presses along the upper plane, the 

light would scatter from that point in all directions as seen in 

Figure 3.   Receivers along the side would pick up this 

scattered light and measure intensity.    Another polarizing 

filter, placed in front of the sensors, will be required to 

orient the scattered light and prevent it from going off axis. 

This design option would reduce the number of electrical 

components, but may not work with large displays as the 

polarizing film does reduce the light output by 50% each 

time it passes through the filter. 

 Unfortunately, the design option using an acrylic 

substrate was stopped before it was started.  The 

requirements for the acrylic sheet should be at least a half in 

thickness and more than an inch longer than the size of the 

display on all sides.   However, polycarbonate and acrylic 

sheets are commonly sold in sizes of 4 feet by 8 feet.   This 

would produce several pieces of adequate size for 

production, but is cost prohibitive for prototyping.  Attempts 

to find a more suitable sized piece also proved difficult as 

the markup and shipping prices made the cost jump to over 

$100. Products were not of sufficient strength and thickness 

to resist warping from finger presses.Local picture frame 

stores were also contacted, but produced similar 

results.  Sufficient products could be ordered, but would 

incur extra costs because of ordering and distribution 

charges.  This also meant that small samples could not be 

obtained.  Because of these problems, the decision was 

made to abandon this approach and focus on the other 

infrared based object detection option 

B. Frustrated Total Internal Reflection (FTIR): 

This technology – used by Jefferson Han – is based on a 

principle of total internal reflection: Touch panel made from 

acrylic glass (plexi glass) is illuminated in infrared from 

edges of the surface. 

 
Fig. 2: FTIR Process 

 If the refractive index of the surface panel material 

is higher than the refractive index of the surroundings and 

the light incidence angle at the boundary is higher than the 

critical angle, total reflection occurs, and all light spreads 

through the material. When an object with a higher 

refractive index touches the surface, some light leaks, which 

is captured by an infrared camera behind the panel. The 

acquired video stream is used to determine position of 

touches. 

 There must be a good coupling between the 

touching object (finger) and the acrylic glass to trigger a 

FTIR effect. It can be achieved by pressing hard to the 

surface, but this decreases ease of use. 

 Dragging makes the FTIR effect even weaker. 

Therefore, there is usually another layer applied – a 

compliant layer. It is a thin layer of soft translucent material, 

which is put (or coated) between acrylic and a top layer. The 

upper surface (see Figure 2) is a diffusing layer, used as a 

projection plane. 

 While touching, the upper layer couples with the 

acrylic and triggers stronger FTIR effect. Moreover, it 

allows interaction with objects of arbitrary material – there 

are no constraints for the refractive index of the touching 

object, when using compliant layer. Finding an appropriate 

material of a compliant layer and the way of its application 

(in the right combination with a projection layer) is a crucial 

step of the implementation. 

 

Fig. 3: Schematic Representation 

C. FTIR Layers: 

This principle is very useful for implementing multi-touch 

displays, since the light that is frustrated by the user is now 

able to exit the acrylic in a well-defined area under the 

contact point and becomes clearly visible to the camera 

below.  

1) Acrylic: 

According to the paper of Han, it is necessary to use acrylic 

for the screen. The minimum thickness is 6 mm however 

large screens should use 1 cm to prevent the screen from 

bending. 

 Before a sheet of acrylic can be used for a multi-

touch screen it needs to be prepared. Because acrylic often 

gets cut up roughly, it is required to polish the sides of the 

sheet. This is done to improve the illumination from the 

sides. To polish the sheet it is recommend to use different 

kinds of sandpaper. First start with a fine sandpaper to 

remove most of the scratches, after that continue with very 

fine, super fine and even wet sandpaper. To make your 

sheets shine you can use Brasso. 
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2) Baffle: 

The baffle is required to hide the light that is leaking from 

the sides of the LEDs. This can be a border of any material 

(wood/metal).  

3) Diffuser: 

Without a diffuser the camera will not only see the touches, 

but also all objects behind the surface. By using a diffuser, 

only bright objects (touches) will be visible to the camera. 

All other ‘noise data’ will be left out.  

4) Compliant Layer: 

With a basic FTIR setup, the performance mainly depends 

on how greasy the fingertips of the user are. Wet fingers are 

able to make better contact with the surface. Dry fingers and 

objects won’t be able to frustrate the TIR. To overcome this 

problem it is recommended to add a ‘compliant layer’ on top 

of the surface. Instead of frustrating the total internal 

reflection by touch, a compliant layer will act as a proxy. 

The complaint layer can be made out of a silicon material 

such as ELASTOSIL M 4641. To protect and improve the 

touch surface, rear projection material such as Rosco Gray 

#02105 can be used. With this setup it is no longer required 

to have a diffuser on the rear side. 

a) Advantages: 

1) Recognition of multiple touches and any shapes 

2) Good scalability 

3) High accuracy and robustness 

4) Can detect pressure indirectly (by size of the 

touched area) 

b) Disadvantages: 

1) Size – depends on viewing angle of the infrared 

sensor camera(s) 

2) Requires an Infrared LED frame 

3) Requires acrylic sheet (regular glass cannot be 

used) 

4) Cannot detect close hovering objects (not touching) 

IV. CONCLUSION 

A novel interactive system that integrates FTIR and Custom 

ROM technologies is proposed through our project. This 

project proposed for Vishwakarma Industries will have 

interactive user interface and multiple users can perform 

their respective tasks at the same place thus providing a 

multi-user environment. The implemented user interface 

shows the standard GUI that we shall be proposing to the 

industry. 

V. FUTURE SCOPE 

Multi-touch Table holds a strong future in Educational and 

Corporate sector. With years to come this table shall be 

utilized at educational sector as an alternative to traditional 

blackboard. Corporate sector shall have an innovative touch 

to their presentation which normally has been rigid. 
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