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Abstract:  
Sixth sense is an approach to execute our ordinary and extraordinary efforts seemingly independent of the five senses. This paper 

is an introduction to sixth sense technology; it is a wearable gestural interface, which provides freedom to interact with the digital 

world using hand gestures. Gesture Recognition is an approach that permits movement of hands and face expressions as input 

controls. With the availability of many such smart devices which capture our special moments every time, considering the need of 

taking it out from pocket every time, our main centre of interest is to keep hands free by capturing images using a webcam and 

store them by using recognition method in MATLAB which acts as a processing interface for this technology. Swiping, Zooming 

In and Out are some of the additional features which have been implemented. 
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I.           INTRODUCTION 

 Augmented reality (AR) is the term that describes a 

combination of technologies that enable real time mixing of 

computer-generated content with live video displays. (Mullen, 

2011.) This in other word means to integrate the artificially 

produced information into the real world. Running 

interactively and in real time, it combines real and virtual 

objects in a real environment and aligns both objects with each 

other. (Azuma, Baillot, Behringer, Feiner, Julier, MacIntyre, 

2001.) It is a real-time device-mediated perception of a real-

world environment that is closely or seamlessly integrated 

with computer generated sensory objects. (Geroimenko,2012.) 
19 The name, AR, was first coined in 1990 by a researcher 

named Tom Caudell at The Boeing Company and the major 

development in this technology occurred at the end of 90’s 

when Hirokazu created ARToolKit, a powerful library of tools 

for creating AR applications. (Mullen, 31, 2011.) Its endless 

possibilities in different fields are one of the reasons of its 

growing popularity. (Geroimenko,2012.) And now there are 

already a handful of applications available on smart phones or 

portable devices. AR is related to all five senses of the human 

body i.e. sight, hearing, feeling, taste and smell and the one 

related to these are respectively called Visual AR, Audio AR, 
Haptic AR, Gustatory AR and Olfactory AR.. Visual AR is a 

field of computer vision (CV) concerning of the techniques for 

projecting virtual contents in a scene with real objects creating 

the illusion of unique environment. In order to achieve an 

adequate level of realism in AR applications, it is important to 

have a real-time computation of the relative position between 

the user and the scene and previse collimation and registration 

between real and virtual objects. The augmented scene is then 

projected back to the user by means of head mounted display. 

In other word AR is a visualization technology that allows the 

user to experience the virtual experience added over real world 

in real time Audio AR embeds the digital sound in the 
physical world where as Haptic AR allows the user to touch 

and feel AR objects placed into a real-world environment. AR 

adds graphics, sounds, hepatic feedback and smell to the 

natural world as it exists. Apart from other, Gustatory AR and 

Olfactory AR are only possible in principle as they are hard to 

implement. But the research in smell enhanced AR is being 

conducted at different labs. (Geroimenko, 2012.) 

Sixth sense technology is a revolutionary way to augment the 

physical world directly without using dedicated electronic 

chips. Sixth sense is a set of wearable devices that acts as a 

gestural interface and aggrandize the physical world around us 

with digital information and lets the users to use natural hand 

gestures to interact with the digital information through it. 

This technology gaining its popularity strength because of the 

usability, simplicity and ability to work independently in 

today’s scenario. Many other modern technologies are 

available which are widely used like touch screen that not only 

saves the utilization time but increases the ease of usability 

too.  
 

We use our five natural senses to perceive any information; 

that information helps us make decisions and choose the right 

actions to take. But arguably the most useful information that 

can help us make the right decision is not naturally 

perceivable with our five senses, namely the data, information 

and knowledge that mankind has accumulated about 

everything and which is increasingly all available online, Sixth 

Sense Technology bridges this gap, bringing intangible, digital 

information out into the tangible world, and allowing us to 

interact with this information via natural hand gestures. 
 

Its implementation consists of five main components and a 

microphone which is optional and can be used for speech 

recognition purpose, that collectively acts as a system in itself 

and each device has its important role in the system. The 

devices include a webcam or digital camera, colored caps or 

markers, a phone or laptop, a projector and a mirror 

 

II. PROPOSED METHOD 

. Our aim is to capture the image enclosed in the frame formed 

by the color caps at the tips of the fingers of the user. Swiping, 

Zoom In and Out as the additional features are implemented 
based on the position of Color caps in the Input Video Stream. 

For this purpose, three components of Sixth Sense are used i.e. 

Camera, Colored Caps and MATLAB installed in Laptop. The 

following figure shows the hardware devices we have used for 

experimental purpose. 
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                                    (a) Camera 

. Camera is used to capture the object in sight range and 

follow the user’s hand gestures, sending the data to phone or 

laptop connected with it. It acts as a digital eye connecting the 

user to the digital world. 

                     
                                    (b) Colored caps 

Colored caps or markers are attached at the finger tips of the 

user. Marking the user’s fingers with different colors helps the 

webcam to recognize the gestures made by the fingers. The 

movements and arrangements of these markers are grasped as 

gestures that act as an interaction instructions for the projected 

application interfaces 

 

 

 

 

 
 

 

 

 

 

 

(c) Laptop 

 

A laptop with web enabled services is used as the processing 

device that processes the input video data send by the camera. 

Other software in it searches the web and interprets the 
gestures. 

 

The approach works in a continuous manner where camera 

takes the live video, sending to the laptop, and MATLAB 

installed in laptop processes the input and recognizes the 

colors at the finger tips of the user. 

 

Here, in our proposed methodology, first interaction with the 

physical world is done by camera. Camera takes the video and 

starts recording the live video and in continuation of recording 

it sends the live video to MATLAB (with the help of image 

acquisition toolbox) which is already installed in laptop which 
is connected with the camera. In MATLAB, code is prepared 

which convert the incoming live video from camera into 

frames of images or slicing of video is done in the form of 

images. 

These images that are obtained from the slicing of video are 

then processed for color recognition process. The output of the 

color recognition process are the images that contains only 

those colors of which color caps are present at the finger tips 

of the user. This is done with the help of centroids of all three 

colors-Red, Green, and Blue. 

 
Fig 2: Proposed Methodology 

 

The Code is constructed in such a manner in which when all 3 
Colors are present in the frame, it will capture the image. 

Similarly further applications like Swiping, Zooming are 

implemented based on position of centroids of Colors in the 

video stream. 

 

Neither fingers of user are not shown in the output images nor 

are any background colors there in the output images from the 

color recognition process. For this purpose, RGB values of the 

color caps are set prior in the code so that no other color will 

be detected in the image after color recognition except the 

caps colors.  
 

The Swiping feature is implemented based on the gesture 

made in front of camera (In direction from left half plane to 

right half plane OR vice versa).Zooming feature detects the 

position of 2 Color markers in the frame distance between two 

markers is calculated and depending on the distance, Zooming 

In or Zooming out is done. 

 

The output images are displayed in continuation and at the 

same speed as the speed at which slicing of video is done, so 

that it looks like a continuous movie in which the input is 

physical world and the output is only those colors which are 
present at the fingertips of the user. 

Interface the camera with MATLAB 

and acquire image/video 

START

TARTT

T 

Detect and recognize the gestures 

   Image capturing 
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Each time a feature is implemented, its result is shown in a 
separate figure in MATLAB environment to clearly 

differentiate between the features 

 

III. APPLICATIONS 

1. Taking pictures. 

  
                          (a)Gesture for clicking picture 

If you fashion your index finger and thumbs into a square 

(―framing‖ gesture), the system snaps a photo at that time. 

After taking the desired number of photos, we can project them 

onto a surface to view them. 

 

2. Making Call. 

 
(b) Projected keypad on hand to make call 

The sixth sense can project the keypad onto one‘s hand 

which can be used as a virtual screen to make a call. 
 

3. Get Flight Updates 

 
                  (c)Flight updates 

By using our boarding pass, the system will recognize it 
and would let you know whether your flight is on time and if 

the gate has changed.   

 

4. Check The Time 

 
                              (d) Checking time 

When you draw a circle on your wrist, a virtual watch                    

appears that gives you the correct time 

IV. IMPLEMENTATION AND RESULTS. 
The image processing and color recognition was simulated in 

MATLAB to process the image from the live video from 

camera to obtain the final image enclosed in frame formed by 

color caps.                              

 

  (a)Captured image-I 

 

(b)Captured Image-II 

 

Fig (a) and (b) show how the gesture is made in front of 

Camera and the image is captured by the camera. 

 

  
 

(c)Zoom Out Image 

 

              
 

(d) Zoom In Image 

 

Fig (c) and (d) show how the gesture for Zooming In and Out 

is made and corresponding action is performed. 

 

To get the above images as output, RGB values are set in the 

range of 0 to 1 as we are converting the frame to gray and then 

to black & white during the processing, and so values other 
than this range cannot be accepted.  

The processing done by MATLAB is faster, and gives quick 

results on implementation. Results are much better than 

expected as there are great chances of color caps also appearing 

in the image, but are best tried to be kept out of the frame in the 
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coding itself. Also, the images are numbered on capturing, so 
that they are identified properly when Swiping feature is being 

implemented, whether in left or right direction. Appropriate 

Zooming (In and Out) is also performed when the gesture of 

two colors is presented in front of Camera. 

The Advantages of this technology include Portability, support 

for multi touch and multi user interaction, connectedness 

between world and information, data access directly from 

machine in real time, map the idea anywhere, open source 

technology, and cost effective. 

 

VI. CONCLUSION AND FUTURE WORK 
The key here is that Sixth Sense recognizes the objects around 

you, displaying information automatically and letting you 

access it in any way you want, in the simplest way possible. 

Clearly, this has the potential of becoming the ultimate 

"transparent" user interface for accessing information about 

everything around us. The approach has huge potential once it 

gets further optimized, as its time complexity is higher, with 

the help of hardware having better specifications.  

 

This is the science of tomorrow with the goal of bringing 

together the digital with the physical world seamlessly, 
eliminating hardware devices. Surgeons of the future might 

use a system that recognizes hand gestures as commands to 

control a robotic scrub nurse or tell a computer to display 

medical images of the patient during an operation. In addition 

to special needs of consumers, elderly people or people 

dealing with debilitating diseases that affect their nervous or 

muscular systems could greatly benefit from a sophisticated 

gesture recognition application as it would allow them to use 

motions to control computers. 
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