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Abstract— Gesture recognition and pattern recognition are
advancing at an exponential rate in the passing years. Hand
gesture recognition has been a great research area. Hand
gesture recognition system provides us a natural, innovative
user-friendly way of communication with the computers.
Gesture recognition has a varied area of application
including human-computer interaction, sign language, game
playing etc. Hand gesture recognition have enormous in
human-computer interaction and robotic machinery. Today
interfaces between human and computer are mouse and
keyboard but in near future hand and eye gestures would
replace it. Through this application, we can count the
number of fingers we are showing in front of the camera.
We can trigger an event using predefined gesture scenarios
and map them on to the keyboard for playing games. Hand
gesture recognition system also provides an efficient and
low-cost interfaces device for interacting with objects in the
virtual environment using hand gestures.
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. INTRODUCTION

Since then there have been a lot of advancements over the
last few years in the world of gaming, for instance, Control
within a First Person Shooter (FPS) involves either of the
two methods of input - primarily a gamepad or the
combination of keyboard and mouse. Recent advances in
hardware now allow users to engage with digital media
through Touchscreen, opening new possibilities for
interaction techniques. Our approach is to upgrade the
gaming interaction to next level. In this paper, we present
usage of hand gestures to control an FPS game.
Fundamental tasks in Fps is movement and aiming. These
are controlled by using hand recognition techniques.

Hand gesture recognition is identifying expressions
which are meaningful of hand in motion. Gestures are
actions that contain some meaningful messages. There are a
number of systems used in input system for computer
interaction such as a mouse, keyboard. But in early years
there were a number of techniques for gesture recognition
on tracking such as instrumental glow and optical markers
etc. A notable example is Microsoft’s Kinect which is
capable of determining the depth of the physical
environment it views, therefore allowing it to determine the
physical pose of players within a defined space. But, the
most efficient way is to identify hand gestures through a
webcam. This paper mainly deals with hand gestures
recognition system which uses hand gestures for computer
interaction.

We are using OpenCV image processing and
python for pre-processing, hand detection, hand tracking,
and event triggering. By using webcam we may experience
the image distortion because of external factors like light
and foggy environments. This leads to failure in control of a
character in the game. For example, if the character is

supposed to move to some direction, but because of external
disturbances the gesture is not detected properly and if the
character does not move incorrect time, the game will be
over. Our approach is to remove the external disturbances
like haze, fog, etc. and detect hand gesture without any
mistakes thus we are making the system to provide robust
interaction for better gaming.

Il. RELATED WORKS

In recent years many researchers have made noteworthy
contributions on hand gestures for human-computer
interaction using OpenCV and Matlab. There are some
comparisons made among the several papers on hand
gesture recognition. In paper [1] a depth map is
implemented using a sum of absolute differences based on
the acquired right-left image using a stereo camera. This
system detects a foreground object and perceives it as a
hand. The hand gesture recognition system uses the
difference image entropy of the input image and the average
image. In paper [2] a real-time system for hand gesture
recognition on the basis of detection of shape-based features
like orientation, the center of mass (centroid), the status of
fingers, thumb in terms of raised or folded fingers of the
hand and their respective location in the image. The
approach used in this paper is mainly based on the shape
parameters of the hand gesture. It does not take skin color,
texture because these image-based features are variant to
different conditions and other influences. Pre-processing
steps are done to remove background noise and apply K-
means clustering algorithm for segmenting the hand from
remaining background. The paper [3] r presents algorithms
and a prototype system for hand tracking and hand posture
recognition. Hand postures are represented based on the
hierarchies of multi-scale color images at different scales. In
each image, detection of multi-scale color features is
performed. Hand states are detected simultaneously and
tracked using particle filtering. Experiments are presented
showing the performance of the system is improved by
performing feature detection in color space. These
components have been integrated into a real-time prototype
system using hand gestures.
Limitations of the existing system:
1) More light intensity exposure on hand gesture images
affects the result accuracy.
2) If the working environment is hazy, the image can’t be
captured.
3) Proper hand gesture image should be taken.
4) In hand gesture, image resolution, pixel density should
be moderate.
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I1l. PROPOSED SYSTEM

A. System Architecture
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Fig. 3.1: System Architecture

B. Algorithmic flow

1) Haze removal:

Outdoor images captured in the bad weather are often
affected due to the existence of the haze, fog, mist, or other
media. The main cause of image degradation is due to bad
weather conditions such as fog, haze, rain, and snow. During
Fog, when we capture an image, the light gets dispersed
because of some impurities present in the atmosphere. Due
to this, automatic monitoring system, outdoor recognition
system and intelligent transportation system are badly
affected. Scattering of light is caused by two fundamental
phenomena such as attenuation and air light. By using haze
removal algorithms, we can enhance the stability and
robustness of the visual system. The block diagram of haze
removal is shown in the "fig 3.2".
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Fig. 3.2: Block diagram of Haze removal
2) Contour detection:
1) Hand Segmentation
2) Hand Detection
3) Input Extraction
a) Hand Segmentation
Hand segmentation is used to separate the user’s hand from
the background in the image. This can be done using various
different methods. Thresholding is used in most of the
methods described below to separate the hand from the
background. The block diagram of contour detection is
shown in the "fig.3.4"
b) Hand Detection
(&) Contours:

A contour is the curve for a two variables function along
which the function has a constant value. A contour joins
points above a given level and of equal elevation. A contour
map illustrates the contour using contour lines, which shows
the steepness of slopes and valleys and hills.

2 Convex Hull;

The convex hull of a set of points in the Euclidean space is
the smallest convex set that contains all the set of given
points. For example, the convex hull can be visualized as the
shape formed by a rubber band stretched around this set of
points.

?3) Convexity Defects:

The convexity defect is identified when the convex hull is
drawn around the contour of the hand, it fits set of contour
points of the hand within the hull. It uses least points to form
the hull to include all contour points inside. In this way the
formation of defects in the convex hull with respect to the
contour drawn on hand.
3) Input Extraction:
After the completion pre-processing on the input image
frame mentioned in the hand segmentation and hand
detection are done, useful information is extracted from the
user's hand for input purposes. For extracting those useful
input, Contour and convexity defects in the image frame are
mainly used for extraction of inputs. Then for interaction
with the system we use various commands.
—  Finger Counting

In this method, by making use of defect points
present in the hand gesture, the number of fingers present in
the hand gesture is determined

Fig. 3.3: Contour and Convexity Defects
— Triggering an event
It triggers an event when the predefined gestures are
detected in the application. We can also change the direction
of the object in the game by mapping those gestures on to
the keyboard.
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Fig. 3.4: Block Diagram of contour detection
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IV. TECHNOLOGIES USED

A. Open CV

Open CV (open source computer version library) is a library
which explicitly focuses on computer version and real-time
CV. It is available free for everyone. It is compatible with
C++, python, java and supports Windows, Linux, Mac OS
and Android. Open CV was designed for relative
applications. It has above 2000 optimized algorithms and
comprehensive set of art CV.

V. APPLICATIONS, LIMITATIONS AND ADVANTAGES

A. Advantages

1) An efficient way to mute communication.

2) Fewer time delays.

3) Quick Response Time.

4) Fully automate system robust system and low power
requirement.

B. Applications

1) Mapping the hand gesture onto the keyboard which is
used to control the directions in gaming applications.
2) Controlling the slides in presentations.

VI. CONCLUSION

The system is built to recognize gestures and trigger an
event based on the given input. Thus we can easily identify
the count of fingers from gestures. This enables to control
the objects in games or to interact with computer replacing
the mouse and keyboard.
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