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Abstract -

To create a program to access the computer
using the virtual keyboard and touchpad with the
concept of image processing implied using MATLAB
software. The virtual keyboard is the the concept which
can be implemented to overcome the traditional
computer keyboard proving to be more advantageous
than the old ones. The input to the system is provided by
using a camera which fetches the frames of the the
projected keyboard. The typing is captured by the
camera which acts as input or the only sensing device in
the system, as we project the pattern on the flat surface.
Camera will sense the finger tips as the IR light cuts the
finger tips ,it is detected and the light is observed onto
the camera. So this forms the basic operation of the
Virtual keyboard.

Virtual keyboard is the portable has less physical
appearance and thus can be said to the more
user-friendly device. These keypads have an elegant look
and a better feel.

Key Words: Image Acquisition & Processing toolbox,
Finger position detection, Camera angle configuration,
Camera Calibration, mouse pointer control.

1. INTRODUCTION

A virtual keyboard is the keyboard in which the
QWERTY projection is formed on surface . Touching the
image of a key generates a unique electronic signal
corresponding to a key's image.

Additionally virtual keyboards have no wires, buttons, or
switches. Virtual keyboards are also compatible with
many Smartphones and PDAs. A virtual keyboard is also
called a projection keyboard. VKEY is the trademarked
name of the virtual keyboard developed as the Virtual
Devices. As the technology have undergone advancement
from the computer being bus size to a tiny device that fits
on your single hand or just on your palm itself. Various
devices and components underwent great modifications
but one device remained unchanged

and its traditional look remained the same for years.
Reduced size of the keyboard has proved to be
advantageous as the users of computer are annoyed by the

bulky size of the device and the mechanism of the keys
prone to be affected by the external environmental
conditions like the dust water spills also germ build up
onto the mechanical keys so the new innovation Virtual
Keyboard uses advanced technologies to project a full-
sized computing key-board to any surface. This device has
become the solution for computer users who prefer to do
touch-typing than typing over keys.

Virtual Keyboard is a way to eliminate the extra
effort just being similar to touch type. All that's needed to
use the keyboard is a flat surface

1.1 Finger position detection:

In this first step we are going to determine the
position of the fingertips based physical orientation on
geometrical scale. Here the position of the fingers are
found out in two co-ordinates or planes X’ and 'y’
planes and also regions associated along the regions of
particular key on keyboard!!l.Fist step involves taking
the frames of the projected keyboard or the snapshots.

Then we perform finding the positions of the pixels
and defining them. In experiments, we took the co-
ordinates of particular key positions along ‘%X’ and ‘y’
coordinates. We then define a sequence of positions in
from as we did with particular key.

We use the median filter to filter out the noise.
Median filtering is a nonlinear operation often used in
image processing to reduce "salt and pepper" noisel2Ii31.
A median filter is more effective than the convolution
when the intention is to simultaneously reduce noise
and obtain the Edges.

We are going to convert the gray image to binary
image replacing all pixels in input image with
luminance which is greater than level with the value 1
(white) and replace all other pixels with the value 0
(black)1i1,

The centroid or the image which is the center position
of each key is obtained using with reference to x and y
planes.
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Fig. Finger position detection

We import the java library to get the ASCII value of
each and every key at the initial of the code.

1.2 Touch detection-

In the second step of image processing we
are finding the position of the fingers using the
Infrared beam in which the quantities determined in
the first step are used to the estimate positions of the
fingertips and the required output is generated as the
fingers cutting the mat detect the presence of the
infrared beam lying along the flat surfacel¢l i.e. the
fingers that cut the infrared beam flat along the
surface. We here use a technique called as shadow
analysisl(8l.

IR diode

Fig. Fingers cutting the infra red beam close to surface  Fig. Infra red visible through camera( filter is used )

The process of shadow analysis is to detect or
to find the shadow of the user’s hands from the
captured frame which is covering the key or adjacent
to it. It obtains coordinates for single key.

We complete this process of shadow analysis
by using the infrared beam each time. The beam
produces a narrow linear infrared covering surface
which can be extended up to 30cm or 12 inches.

For each fingertip position ‘p’ we determine in the
total area in binary image which is designated for the
key. If the beam cuts the finger then of shadow is
created and we conclude that the fingertip is in
contact with the table and the desired key is obtained
as detected by camera else the finger co-ordinates
are not traced as finger is not in cutting the beam.

In this experiment we investigate each of the
area for the corresponding key press.

1.3 Mapping of Finger-

The previous stages of processing of image we
get a list of co-ordinates that determine were the user
has touched the keyboard.

In this stage, we describe how to convert
obtained image coordinates to keyboard coordinates,
and then to obtain the various key presses .All the
processes we have performed are corresponding to the
MATLAB Software.

The system designed does not recognize the
keyboard instead it only determines the co-ordinates
given at certain edges which are arranged in rectangle
manner according to the width and height of the
rectangle keyboard .The height and the width of the
various keys are present inside the Databasel”l.

For understanding purposes, let us consider
our keyboard consisted of a square-shaped grid with
10 letters and 10 numerical keys, as represented in
Figure. We designate the edge points forming the
outermost part that the camera can capture. Each
point xi = (xi, yi, zi) is a point in the plane of the
keyboard mat. In this stage we are going to use a
pinhole camera (The image of a pinhole camera may
be projected onto a screen for real-time viewing
which is used for safe observation of solar eclipses)
or to capture the image on paper.

But most of the times the pinhole camera is
used often used for the photography without with
photographic film or photographic paper placed on
the surface opposite to the pinhole aperture, of focal
length a, we calculate the keys in terms of the
coordinates for the camera.

To get the positions of the edge-points in
image begin by thresholding an RGB image at the
starting of processing. The resulting binary image
has four connected components; the alignment of the
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keyboard is as shown in the figure which is
perpendicular to the x-axis, with length h and the
width of the image being w. Thus the representation
of the keyboard projection appears in such manner
like a keyboard-mat representing the x and y
coordinates

X4 X3
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Figure shows the keyboard-mat along the
three dimensions as the positions differs the
coordinates change in x, y plane getting the exact
overview of the area possessed by a certain key

1.4 Mouse Controls:

The next stage involves the Mouse pointer
Design it operates similar to that of the hardware
mouse, making it virtual would reduce the extra
accessory and would make the interaction with
computer more easier. It would add to aesthetics of the
new design.

In this phase we detect positional values of the
x and y planes with respect to the centroid values of
the object. We compare it with Centroid[5], mouse also
makes the use of the java library which is useful for the
alignment of the mouse helpful for the motion.

To move the mouse pointer we must adjust
the resolution of the screen according to the
resolution of the camera which is the sensor(. To
move the mouse pointer we make the use of centroid
co-ordinates.

If a single object is defined then it can be used as
the mouse pointer here we can define number of the
objects according the requirement.

Similarly number of objects can be defined to
indicate different events such as double click, right
click or left click and so on.

2. Total Layout-
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Fig. Total Layout

1. Keyboard Pattern Generation: The pattern of the
keyboard is generated by a laser diode with and dice
which has the impression of the keyboard present on it
and produces an accurately spaced keyboard onto the
surface

-The pattern of the keyboard on the surface is not
however involved in the detection process and it is
only used as a reference for the user.

- In a fixed type of the assembly the pattern can easily
be projected onto the interface surface. Various types
of projection elements are available in market.

2. The Infra-Red Projection over the surface: An
infra-red plane of light is generated on the interface
surface. The Infra-red beam plane is present above and
is along the surface in a parallel direction.

-The light is invisible to the user and is few millimeters
above the surface.

-When a particular position or the key position is
touched on the flat surface interface, the light is
reflected from the infra-red in the vicinity of the key
along the surface and directed towards the sensor
module which is the camera.

3. Mapping coordinates: The reflected light user
interactions with the interface surface is passed
through an infra-red filter and imaged on to an image
sensor in the sensor module.

-The CMOS sensor camera has a custom hardware and
itis capable of making a real time determination of the
location from where the light was reflected.

4. Interpretation and communication: The Camera
module receives the position related information
corresponding to the events that occur and then
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communicates them through the appropriate interface
to computer.

-By events it is understood any key stroke, mouse or
touchpad control.

-The projection keyboards use a red diode laser as a
light source and may project a full size QWERTY
keyboard. The projected keyboard size is usually mm
and it is projected at a distance of 80mm from the
virtual keyboard unit.

5.Image Processing with MATLAB: Images are used
everywhere, from everyday devices like cameras and
smart phones to advanced devices for medical field,
automotive safety, industrial automation and more.
-MATLAB and Image Processing Toolbox provide a
means to explore design ideas and create unique
solutions for imaging systems[*l[5].

MATLAB toolboxes used in our project are as follows
1. Image acquisition Toolbox.

2. Image processing toolbox

-The GUI can be also built using toolbox.

Algorithms-
We have used the algorithm explained below:

1. Acquiring real-time video from CMOS camera

2. Converting the video into frames/images
(about 30 times every second) and taken for
processing.

3. Extracting different objects from the image.

4. Detecting the centroids of the defined object.

5. Identifying the event based on the centroids
of defined objects.

6. Performing different actions by the events
identified in above step.

WEB PROJECTION
CAMERA KEYBOARD

RECEIVING

INPUT FROM
CAMERA

¥

-
CAIH:;:;NG GRAY PROCESSING
SEQUENCE SCALING IMAGE

~y ™

KEY OBTAINING
IDENTIFICATION | LOCALIZATION ‘ CO-ORDINATH
- .

Fig. Algorithm or work flow chart

Conclusion-

In this study, we have implemented virtual
keyboard along with the mouse to make the
computer user-friendly and wireless. This system is
been implemented with the help of MATLAB
environment and MATLAB Image Processing
Toolbox.

Here we implement the various devices with
less number of hardware and some of which are
integrated inside the computer itself. Virtual
keyboard and mouse gives a better feel and an
aesthetic look. The keypress provided using the
virtual keyboard is elegant and the pointer moving
the cursor and the simulating the mouse click events
also worked well. However, system has some
disadvantages such as beam can be harmful to the
human health, and movement of the cursor is very
sensitive to motion. Because of this reason, to control
the cursor, pointer cannot be used on the air
efficiently.

In this experiment we have completely
substituted the color pointer with the help of Infra-red
laser beam which is one of the advantages so that we
can use it with fingertips and no longer are color tapes
not required. Different algorithms have been used for
implementing the CAPSLOCK, SHIFT functions. This
type of complex algorithms is implemented at same
speed and accuracy. Also the system can produce the
desired result in real time operation.
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