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Abstract - While interacting with computer traditional inputethods like keyboard and mouse become
problematic for elder and physically disabled peopphey are not comfortable for disabled peoplezoiding to
census of India about 20.3% of disabled peoplenaseement disabled and disabled population increased
22.4% between 2001 and 2011.So we need to invesh more in providing different input method for buc
people. This paper presents visual key based sybiemroviding different input methods to interacittw
computer and it also allows managing electronidabs/through computer.

Proposed visual key system provides various impethods like finger movement, speech input and mous

input. In finger movement the system will deteat fosition of fingertip of user and map it with oreen keys

to detect which key is pressed to access the canpiihother way is speech input where user’'s speetaken

as input to access computer application. The syst#inalso provide keys to control electronic deagcthrough
computer to reduce physical interaction with thgick by providing promising interface between hunagual
computer. The proposed framework for visual keyesyswill be beneficial to user with severe disdigii. From
the work done by us it is identified that we cawovide variety of input methods for disabled peoplsich
requires more technological support using theiurgbehavior, considering their limitations.

Index Terms- Human Computer Interaction, Image processingyéfitip detection, computer vision, Speech
Processing.

1. INTRODUCTION 2. EXISTING SYSTEM

Normal people can access the computer and other
electronic devices without putting much effort vehil 2.1, Camera Mouse
interacting with computer. But when physically ) ) )
handicapped people are interacting with the compute ThiS system is developed to provide computer
they need to put extra efforts or sometimes itas n access for people with severe disabilities [1]. The
possible for them to interact with the system priype system tracks the computer user movements using
In India around 20.3\% disabled population is/iideo camera and translates them into the movements
movement disabled and majority of them are eldesf the cursor pointer on the screen. Body featates

people and not every one of them can use traditiongs ine tip of the user's nose or finger can bekedc
input systems such as mouse and keyboard. So aim-ch‘

) S . X . ese provide a way to interact with the systemaisi
this project is to provide visual key based inpysttem bodil fzature to cor¥tr0| specific task of th)e/ c .
to user instead of traditional input system. y P artgy

[1].
So to reduce efforts of physically handicapped -
people and to make system more accessible for the#®. Gesture Recognition
the input methods for computer interaction showdd b Gesture recognition enables (Human computer
more natl_JraI anq comfortable and there shoulq lﬁteraction) humans to communicate with the machine
m|n|mall interaction with system. For handlmg wrally without using any other mechanical
electronics qu'CeS- at home, physically handmapp evices[2]. Different gestures are used as input to
people require assistant to handle the devices,ishi C . - :
control specific functions. For each specific opiera

not possible at every time. So there should beasy e ~: : ;
method to interact with the electronic devices with different gestures are assigned. Different type of
estures can be used like sign language, particular

anyone's assistant. So this paper presents such in
system to user named visual keys. ody part movement etc. [2]
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Ex. Sign languages: For detection of fingertip we use skin col@s a
feature to detect hand. For detection of hand vee us
Sign language is used as communication mediuMSV color model as it is less sensitive to light as
for deaf people to instruct computer for specifisk compared to RGB. Then we perform morphological
operation to reduce the noise in the detected hand
region. To detect the hand contour and fingertip
2.3 Control Mouse location we use convex hull. The position of firtger
is used to map with different keys to interact wittle

As computer technology is increasing day by day; . : )
P 9y g cay by %omputer and to access electronic devices. Usilay co

electronic devices used by people ‘F.ﬂe. becomin a feature hand can be detected with differemdl ha
smaller and they want to use them ubiquitously [4 ositions

There is a need of new interfaces designed spaltyfic
for use with these smaller devices. We are recaumiz 3 5 )4 ng Speech
the importance of human computer- interaction and i
particular  vision-based gesture and object
recognition[4].We can reduce the work space reduire
using vision technology and controlling the mouge b

natural hand gestures. Input Speech
—
3. PROPOSED SYSTEM Filtering
In this system user is provided with differamput —

methods to interact with the system. After startimg Time alignment and amplitude
system user have to select one of the input metitnod

interact with the system. Input methods are given ¢
3.1 Using Fingertip 3.2 Using Speech 3.3 Contrgllin Feature extraction
Electronic Devices.
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In this input method user can use his fingertip fo L1

giving input to the system. Fingertip is easiestl an Recognized Speech
natural way to interact with the system.
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Sy Fig. 2 : Speech Input
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Filtering

Image In this method user can interact with the eyst
e using speech. In this method we take speech a$ inpu
< from the user. Then we perform filtering to redtce
_ noise from the input. As different users have défe
/ renngeRen voice strength we need to perform time alignmet an
amplitude normalization. Then we compare the input
with the command to perform the operation defined
for that command.
Edge detection
L

\ Key press event Fingertip e
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Fig 1. Fingertip Input
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3.3 Controlling electronic devices

To interact with the electronic devices from
computer we require transistor, relay, resister,

148



International Journal of Research in Advent Tecbggl(E-ISSN: 2321-9637) Special Issue
National Conference “NCPCI-2016", 19 March 2016
Available online at www.ijrat.org

connector, battery to transmit the on/off signal to If P1 is black pixel and P2 as well, we check P3.If
electronic devices through computer. Bellow P3is a white pixel, we declare P3 to be the nixt s
figure shows circuit connection: pixel and move one step to your right succeeded by

one step to your current left to | and on P2 aswshio
Figure. The next P1, P2 and P3 will be changed
according to the location and change of orientation

[5].
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Fig .3: Circuit Diagram
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4. ALGORITHM

4.1 Algorithm to find contour
We use ‘Theo Pavlidis’ algorithm to find

contours[5]. It works nicely on 4-connected patsern
which the fore-arm contours are always bendingeto b If none of P1, P2, P3 are white pixels, the
The algorithm begins with a start point. Locating a  orientation will be rotated by 90 degrees clockwise
start point can be done by scanning each row @lpix while standing on the same pixel. Afterwards we do
from the bottom left corner. The scan of each row  the same procedure all over again. If the oriemmati
starts from the leftmost pixel proceeding to tighti  has been rotated 3 times continuously without figdi
[5]. When a white pixel is encountered, declare tha  any white pixel in P1, P2 or P3, it means that aeeh

pixel as start pixel. After deciding the start gpthere  |5cated an isolated pixel. The pixel is not coneddb
are 3 pixels which we are interested in. That lagl any white pixels. This situation will cause the

P1, P2, P3 shown in Figure, P1 s the upper-ledipi algorithm to terminate.[5] When the search is fieid,

with respect to the start. P2 IS the upper ple!thl couple of contours can be found in the image. & th
respect to the start. And P3 is the upper-righelpix . . . .
longest contour in the image is larger than a gerta

with respect to the start.
P threshold, we choose the contour to be the onerave a
interested in.

4.2. Algorithm to find fingertips

This algorithm marks up the fingertips on the
contour by computing the angle of each point [6].

P1 P2 | P3 Fingertip-Angle = (X-X1)(X-X2)/ | X-X1|| X-X2|

X1 and X2 are separated by X within the same
distance. X1 is the previous point with a certain
number of points before X. X2 is the following pbin
with a certain number of points after X. The dis&n
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is 20 points in our experiment. The symbol () means
the dot product. The value of Fingertip-Angle is [5] T. Pavlidis.Image Processing and Graphics
between 0 and 1. Angle of each point in the contour algorithms.Computer Science Press, Rockuville,
will be calculated [6]. We can notice that more Maryland, 1982.
accurate the angle is larger is the cosine valoev&
can set a threshold for the cosine value, 0.6 in ou [g] X.Wen, Y.Niu.Morphology and Fingertip-Angle
experiment. Our next step is to choose a point in aphased method for Hand Gesture Recognition.The
group of continuous points [6]. This can be done by >ng |nternational Conference on Computer and
choosing the point which is the local maximum & th A ;tomation Engineering(ICCAE).
group.

[71 S1, Dr.M Z Kurian TumkurAn Effective

5. CONCLUSION AND FUTURE SCOPE Algorithm for Tracker Operation for Gesture

. Recognition System Chetan.
We have proposed a framework for developing

visual key system which will be beneficial to user [8] John Lin, Ying Wu, and Thomas S.
with severe disability. Visual key system provides Huang.Human Hand Motion capturing in Image
finger movement, speech input, mouse input to Sequences.

interact with system. Entered input gives quick

access to applications and system function. Using [9] John G. Allen, Richard Y. D. Xu, Jesse S.

this input user can also manage electronic devices jiy camshift Algorithm for object tracking and
through computer. Multiple Quantized Feature Spaces for object

. tracking.
However, there are some challenges in

developing this kind of system like variety of skin [10] K.Y. Rajput, Melissa Amanna, Mankhush

colors of human races which is the main issue in Jagawat, Mayank SharmaPalmprint Recognition
getting stable results, another is that most vision Using Im,age Processing

algorithms have illumination issues, if the vision

algorithms can work in any environments then our [11] Noor Shaker M. Abou ZliekhaReal-time Finger
system will work more efficiently. We can also Tracking for Interaction
combine this concept with augmented reality which

is becoming more and more popular. We can use

the hand features to locate the virtual objects and

those objects can be interactive to the hand. 8o th

virtual objects are not only shown in the video but

also can also interact. Visual key concept can

provide more comfortable and usable input system

to the disabled user. Visual Key system can open

new opportunity the disabled people.
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