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Abstract— Today in this technological world, people have 

been coming in contact with different technologies and out 

of which remote gesture based technology has been found 

very great importance. Normally, the technologies in 

existence use some sort of additional hardware also called 

special hardware so as to recognize the gestures and to 

perform some operations based on the detected gestures. 

The main objective of this system is to create such a human 

machine interface with the help of which user will be able to 

write in air through gestures that is to say the aerial gestures 

will be displayed on the screen without applying any 

accessories or even color. 

Key words: Gesture, Circular Hough Transform, Hue based 

detector, detection, Tracking, hue, Human machine 

interface, Virtual board 

I. INTRODUCTION 

As gesture recognition technology has improved, gesture 

recognition system have been applied to electronic 

appliances.TV is a representative consumer device to which 

gesture recognition technologies are being applied.3D 

motion sensors have been gradually applied to TV for 

human TV interfaces. The following obstacles need to be 

solved: 1) It is difficult to achieve competitive price and 

performances for high end sensors as compared to low end 

remote controls. 2) Dedicated hardware is absent which is 

required for motion recognition.[ 5] 

Augmented reality techniques have been applied to 

various application areas to interact with AR content. It 

would be natural for AR interfaces to allow free hand 

interaction with virtual objects. Vision based hand tracking 

is the important problem in the field of human computer 

interaction. Some vision based techniques are as follows:1) 

method which was based on color segmentation where user 

needs to wear colored gloves for efficient detection.2) 

method which was based on background subtraction which 

requires a fixed camera for efficient segmentation.3) 

infrared segmentation based method requires expensive 

infrared cameras.4) contour based method works only on a 

restricted background. The most traditional approach for 

interacting with the AR content was the use of vision 

tracked fiducial markers. This approach enabled the use of 

hand held tangible for inspection and manipulation of 

augmentations. Some researchers have also placed 

ARToolKit markers directly over the user‟s fingertip in 

order to detect its pose. But this method leads to low marker 

detection because the markers were too small. Many 

researchers have used glove based devices to measure hand 

position with high speed and accuracy but they are not 

suitable for some applications because the cables connected 

to them restricted hand motion.[1] 

The motion data glove was one of the most 

commonly used technologies for human computer 

interfaces. It helps the user to interface with virtual world. 

Commerical motion data gloves which used expensive 

motion sensing fibers and motion analyzers were too costly 

for consumer market. A more cost effective approach uses 

vision based hardware. Existing vision based approaches 

were sensitive to lightning conditions and had relatively low 

update rate. To lower the sensitivity to lighting conditions, 

optical indicators were attached to motion data glove. To 

improve the update rate, a motion analysis algorithm with 

lower computational cost was developed. Many optical 

motion capture system were based on multichannel video. 

The multi-channel video needed many cameras and a large 

volume in which those cameras could be installed. These 

factors ultimately increase the cost of deployment. To lower 

the cost, optical motion capture system was designed that 

uses only single channel video. Single channel video based 

approaches suffers from optical occlusion problems than 

multi-channel video. It was very important to design the 

optical indicators so as to minimize optical occlusion 

problems.[6] 

Much work has been done as far as human machine 

interfaces is concerned, but all of them requires certain 

special hardware like color, symbols, shapes etc. for 

identification. Also the difference between time needed to 

recognize the gestures and time required to display its result 

is usually longer which affects the speed of application. 

II. OBJECTIVE 

The main aim of this system is to create such a human 

machine interface with the help of which user can write in 

air through gestures without applying any external 

accessories not even color by combining the two detectors 

that is circular Hough transform and hue based detector that 

will lead to better results. 

 

 
Fig. 1: System Architecture 
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III. LITERATURE SURVEY 

A hand gesture recognition method was presented which 

was based on color markers. They have used four types of 

colored markers (Red, Green Blue, and Yellow) which are 

mounted on two hands. With this posture, the user could 

perform different gestures like zoom, move, draw and write 

on a virtual keyboard. For that different steps has to be 

performed:1)Hand detection and tracking: Here in this 

approach color markers were placed directly over the user‟s 

hand fingertips. So in order to detect hand position it was 

enough to detect color markers. In order to detect color 

markers, color segmentation method was implemented with 

the help of Hue Saturation Value (HSV).First the image was 

converted to HSV format. From this converted image four 

new images were created in four colors of finger 

markers(red,green,blue,yellow)To segment the image in 

different color markers, three different thresholds were used 

one in each component of HSV. Once the markers were 

found they have to be followed from frame to frame in order 

to detect user‟s hands movement. .2)Hand gesture 

recognition: Hand gesture recognition can be divided into 

two parts: Hand Posture Recognition and Hand Gesture 

Recognition. Hand Posture Recognition was static which 

means that it was used for single image. Hand Gesture 

Recognition was dynamic which means that the hand will be 

followed over the sequence of images. To be able to detect 

all gestures over time, they have to be segmented. There 

exist different methods to split these gestures. The simplest 

method was initialization posture. In this method, the 

starting and ending posture would be the same. The problem 

of this strategy was that it will not be very natural for the 

user. The second method was velocity, this means that when 

the hands were not moving, it was considered as the end of 

gesture. The third method was called acceleration. Normally 

when someone stops a gesture, they accelerate afterwards to 

start new one.[1] 

A single camera dedicated TV control system was 

implemented by focusing on the most frequently used 

functions used in watching TV. The gesture drawing was 

classified into three types according to its purpose.1) 

Trigger: The trigger was used to notify the system that the 

user is now willing to interact with the system. This was 

performed by hand waving. Then the system shows the 

information about the TV functions along with their motion 

paths on the screen and it is called as “Gesture Menu”.2) 

Selection: From this Gesture menu user can select particular 

function by drawing the corresponding motion paths.3) 

Manipulation: The manipulation gesture was used to control 

the selected function. This was performed by hand rotation 

motion. The system could be used conveniently if the user 

were familiar with system through learning.1) It may be 

necessary for gesture shapes to be more diverse.2) some 

other gestures were uncomfortable. Hence, adding user 

defined gesture may be needed in future work. As the 

gestures were not recognized well, the user motion tended to 

increase, which increases user physical fatigue.[5] 

The motion data glove helps user to interface with 

the virtual world and serve as an input device in a non-

verbal human computer interaction. Commercial motion 

data gloves use high cost motion sensing fibers. Many 

optical motion capture systems are based on a multi-channel 

video. The multi-channel video needs many cameras and a 

large volume for installation. To lower the cost, an optical 

motion capture system was designed that uses only single 

channel video. Single channel video based approaches 

suffers from optical occlusion problems than multi-channel 

video. In a single channel video approach it was very 

important to design the optical indicators to minimize 

occlusion problems. To avoid optical occlusion problem due 

to finger movements, they proposed an antenna shaped 

optical indicator. [6] 

Computer vision based human computer interaction 

method was proposed based on real time controlling the 

motion the mouse in windows according to the motion of 

hands and fingers by calculating the change in pixel values 

of RGB colors from a video to get the exact position of 

motion of hands and fingers. There were some problems 

while recognition speeds, where speed of controlling mouse 

was not 100% which need to be improved for some of the 

gestures.[2] 

IV. PROPOSED BLOCK DIAGRAM 

 
Fig. 2: Proposed block diagram 

A. Circular Hough Transform:  

One of the most challenging tasks in computer vision is 

feature extraction in images. Objects of interest may come 

in different in sizes and shapes, not pre-defined in an 

arbitrary object detection program solution to this problem 

is to provide an algorithm that can be used to find any shape 

within an image and then classify the objects according to 

the parameters needed to describe the shapes. A most 

commonly used technique to achieve this is through Hough 

Transform invented by Richard Duda and Peter Hart in 

1992.The Hough   Transform was later extended to identify 

only circular objects in low contrast noisy images, which 

referred to as Circular Hough Transform. 

Unlike the linear Hough Transform, Circular 

Hough Transform relies on equations for circles. The 

equation of the circle is, 

r² = (x – a) ² + (y – b) ²             Eq.   (1) 

Here, a and b represents the coordinates for center, 

and r is the radius of the circle. 

The parametric representation of this circle is 

x = a + r*cos (θ)                           Eq. (2) 

y = b + r*sin (θ)                            Eq. (3) 

Circular Hough Transform relies on three 

parameters, which requires a larger computation time and 
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memory for storage, increasing the complexity of extracting 

information from image. For simplicity, most Circular 

Hough Transform programs set the radius to a constant 

value prior to running the application. For each edge point, a 

circle is drawn with that point as origin and radius r.The 

Circular Hough Transform uses 3D array with the first two 

dimensions representing the coordinates of the circle and the 

last third specifies the radius. The values in the array are 

increased every time a circle is drawn with the desired radii 

over every edge point. The accumulator kept counts on how 

many circles pass through coordinates of each edge point 

proceeds to vote to find the highest count. The coordinates 

of the center of the circles in the images are the coordinates 

with the highest count. 

B. Hue Based Detector: 

Hand, head, and body tracking have become important 

research topics in human–computer interaction (HCI), 

during the last decade. The applications are not limited to 

HCI, and have many other usages, like animation creation, 

virtual reality, disability support, performance measurement, 

and movement analysis on vision based body tracking, 

detection and recognition. For many applications factors, 

such as availability of the hardware and real-time operation 

are considered the most important characteristics. There are 

two significant approaches for body-parts tracking: pattern 

recognition which usually are used for face detection (Viola 

and Jones), and segmentation (e.g., skin color 

segmentation), are used for hand tracking and gesture 

recognition (Sigal et al.). The skin region was manually 

segmented, to find a region in color space and then finds the 

color skin probability density function. This procedure is 

called „„training‟‟. The result of training in most of the color 

spaces is a connected region which means the boundaries of 

the training data in the color space, can be specified by a 

limited number of surfaces, lines or points relatively 

accurate. These boundaries of the favourite region in the 

space are called thresholds. 

V. FLOW CHART 

 
Fig. 3: Show the flow chart of proposed system 

VI. RESULTS AND DISCUSSION 

First of all, the square is displayed on the image. The tip of 

the finger needs to be fitted into that square after that it 

detects clear circle. There are two modes of tacking: 

Circular Hough Transform and Hue based detector. The 

initial position and radius of the circle needs to be given to 

the tracker. Each time the object position need to be 

updated, the tracker is given a new frame captured from the 

camera. It then uses “imfindcircles” function to relocate the 

circle in the vicinity of the previous position and radius and 

then the hue based verification is applied on the circles 

detected. If the circles are detected with the help of circular 

Hough transform then the men and standard deviation of an 

object must match with the hue and standard deviation of 

the hue then only that circle is selected. If the circle is 

detected with the help of hue based detector then it will 

automatically take the mean and standard deviation of the 

hue. Figure .b shows the virtual board. The virtual board is 

created by taking one image and treated as virtual. When the 

fingertip is properly is detected properly along with its x and 

y coordinates and radius of the finger tip, then the square is 

removed as shown in figure 5.Then, the fingertip is 

displayed on a virtual board as shown in figure 6.As shown 

in figure 7 fingertip detection is carried out with the help of 

hue based detector and then that detected fingertip is 

displayed on a virtual white board. 

 
Fig. 4(a): Fingertip detection using circular Hough 

transform and hue based detector b) virtual board 

 
Fig. 5(a): square is removed after fingertip is detected, b) 

virtual board 
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Fig. 6(a): after proper detection tracking process is start b) 

fingertip is shown with the help of circular Hough transform 

which display on virtual board 

 
Fig. 7: a) Fingertip detection is carried out with the help of 

hue based detector b) Fingertip is displayed on a virtual 

white board 

VII. CONCLUSION 

The above work shows that for human machine interface, 

user needs additional hardware like sensors, data gloves, 

colored markers, and 3D cameras for recognizing gestures. 

Fingertip detection is carried out with the help of two 

tacking modes: circular Hough transform and hue based 

detector. It uses “imfindcircles” to locate the circles in a 

given area. If the circles are detected with the help of 

circular Hough transform then it will calculate mean and 

standard deviation of an object then it will verify with that 

mean and standard deviation of hue to check the hue 

verification. If hue based detection is carried out then it will 

automatically take the mean and standard deviation of the 

hue. In this proposed system, such a human machine 

interface will be made with the help of which user through 

gestures can write or draw anything in air and that same will 

be displayed on the screen without any additional hardware 

which will serve as a platform tool for other research 

scholars.  
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