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Abstract— Gesture recognition is topic in computer science 

and is mainly apprehensive on analyzing and interpreting 

the functionality of human gestures with a use of 

mathematical algorithm. Gestures include the movement of 

hand, arm, body, legs or only eyes. Hand gestures are a 

backbone for expressing once idea when deliver through 

speech. Hand gesture recognition specially is a modern way 

of interaction in which human being is able to interact with 

the machine in a very easy and convenient way without any 

external device. In this survey paper we will discuss and 

compare the various methodologies used in hand gesture 

algorithm. 
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I. INTRODUCTION 

Human hand movements have many functions like logically 

explainable functions and controlling functions. Gesture 

recognition is very important technique in developing an 

attractive alternative to prevalent human–computer 

interaction modalities. Gesture recognition is defined as a 

technique to recognize significant expression of human 

motion to communicate some information. 

 In recent years hand gesture recognition received 

much response from academia and industries due to large 

human-computer interaction. In daily life human’s hand 

plays very important role to communicating with the people 

or physically manipulate an objects. Human-computer 

interaction (HCI) is similar to the Man-machine interaction 

(MMI)[1] it refers to interaction between the human and 

computer or machine. Any machine is insignificant without 

any suitable utilization of human. Two main characteristics 

should be considered when designing a HCI system 

mentioned by functionality and usability. System 

functionality is nothing but the set of functions or services 

that the system gives ability to the user, while system 

usability is defined as the level and scope that the system 

can perform and operate specific user purpose easily. The 

system which has a suitable balance between these concepts 

considered as powerful system and influential performance. 

Gestures used for communication between machines and 

humans and similarly for the people using the sign language. 

 Gestures can be static (posture or certain pose) 

which require less computational complexity or dynamic 

(sequence of postures) which are more complex but suitable 

for real time environments. There are different methods 

which are proposed for acquiring information regarding 

gesture recognition system. In some methods we have to use 

additional hardware devices such as data gloves devices and 

color markers to easily extract detailed description of 

gesture feature. Other methods are based on the appearance 

of hand by using skin color to segment the hand and find 

necessary features, these methods considered as easy, 

natural and less cost comparing to the other methods 

mentioned before. 

II. RELATED RESEARCH 

In this survey paper we are going to discuss different hand 

gesture Related algorithm, their advantages and 

disadvantages. 

 Various algorithms for hand gesture recognition 

technique are as follows: 

A. Edge Detection: 

The image is captured by the device which contains camera 

in it. The captured image is then separated into frames and 

converted into gray scale format. The contrast of the 

captured image is then enhanced by histogram equalization. 

Using the boundary function images are filled up and the 

boundary pixels are detected and are stored in a linear array. 

The fingertips are detected by using segmentation algorithm 

or vectorization technique and the gesture is recognized by 

the motion. The gesture motion is given as an input to the 

computing device [2]. 

 
Fig. 1: Block diagram using edge detection 

B. Skin Detection: 

There are some steps for skin detection: 

First the image is captured by the device having camera in it 

then the image is septated into frames. The skin detection 

algorithm is used to allocate the skin from the background 

images. The closed contrast of the finger is identified in this 

technique even if there is noise present in the image. Once 

the contrast of the finger is captured then thhe vectorization 

is applied to detect the finger tips. And then gesture is 

recognised by thhe  system which is given as an input 

stream to the device [2]. 

 
Fig. 2: Block diagram using skin detection 
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C. Augmentation in image processing: 

Modeling of hand mostly requires gesture recognition for 

accessing machines. Modelling always consider two 

methods which known as spatial and temporal method. This 

two methods used in different situations. The spatial method 

is used when the shape of image is important factor in 2D 

and 3D. The temporal method is used where motion of hand 

is considered in 2D and 3D. In implementation of hand 

modelling spatial is important one. 

 Shape consist of two types that is geometric and 

non-geometric. Geometric is mainly related to te finger 

position, the motionand palm properties. While non-

geometricis related to colors and other factors. 

 This system of gesture recognition has advantage 

over other systems that, it does not have any restrictions on 

the background. In this system we do not need any database 

because it is totally works on dynamic behaviour [3]. 

D. Dynamic Time Warping: 

Dynamic time warping (DTW) is mainly a pattern matching 

algorithm with non linear time normal effect. Trevor et al. 

put forward a DTW method in 1996, DTW method is most 

effective and simple method. This method allows sufficient 

flexibility between the reference model and the test mode, 

so as to realize the correct classification. Jing Lei, Ma 

Wenjun et al. used a dynamic time warping algorithm of 

gesture recognition to improve the performance of dynamic 

gesture recognition based on accelerometer. 

E. Position-Invariant, Real-Time Gesture Recognition 

Based on Dynamic Time Warping: 

The gesture recognition algorithm employs 

multidimensional dynamic time warping algorithm to 

perform comparison between two non-linear time 

sequences. Improvement in the standard approach is two-

fold. First we have to enable algorithm for comparing an 

observed gestures independently from the sensor relative 

position to the person, the coordinates of the right hand are 

transformed from the sensor’s frame of reference to a frame 

of reference fixed on the person. 

 In Position invariance the enabling of the 

recognition of the gestures increases confusion of certain 

gestures (e.g. “slide” gesture and “writing” gesture). They 

consist of similar trajectories, and the tracking algorithm 

does not provide any high enough resolution to discriminate 

them well. There is one proposed solution is to partially take 

into account where in the gestural space is the gesture 

performed when it still keeping the recognition position 

invariant [4]. 

F. Convex Contour and Area Property Recognize: 

We use convex contour to envelope the detected hand-

shape. Using this convex contouring region which minus the 

detected region to obtain approximately six separate 

individual regions. Four of the regions are the space 

between the neighbor fingers and two are inter-space 

between the hand outline and convex contour. We have to 

apply centrifugal calculations to remove those two eccentric 

inner-spaces, leaving four inner-spaces. The threshold value 

is set at three or four to determine the hand, which means if 

there are three or four separate regions left then we assume 

that shape as the hand. 

G. Convex contour and feature recognition property: 

The use of convex contour is to envelope the detected hand-

shape region. The convex contour has five intersections, for 

the detected hand-shape that is five fingertips therefore we 

can use this property as a standard. For this property the 

threshold count is set at four or five to determine a hand, 

which means if there are four or five intersection points we 

have to assume that detected shape is a hand. To get the 

accurate number numbers of finger tips detected, we have to 

calculate the overall centroid of all the points detected and 

then only count ones above the average centroid. 

H. Convex Hull Algorithm: 

The most common form of this algorithm involves 

determining the smallest convex set (called the "convex 

hull") containing a discrete set of points. There are many 

applications of this algorithm like collision avoidance, 

hidden object determination, and shape analysis. 

 The convex hull of a geometric object (such as a 

point set or a polygon) is the smallest convex set containing 

that object. There are many equivalent definitions for a 

convex set S. The most basic of these is: 

 A set S is convex if whenever two points P and Q 

are inside S, then the whole line segment PQ is also in S. 

 
Fig. 3: Convex and Non-convex area 

 Convex hull is drawn around the hand, in such a 

way that all contour points are within the convex hull. This 

makes an envelope around the hand. 

 
Fig. 4: Calculated convex hull of image 

I. Convexity Defects 

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 minimum points to form the hull to include all 

contour points inside or on the hull and maintain the 

property of convexity. This causes the formation of defects 

in the convex hull with respect to the contour drawn on 

hand. A defect is present wherever the contour of the object 

is away from the convex hull drawn around the same 

contour. Convexity defect gives the set of values for every 

defect in the form of vector. This vector contains the start 

and end point of the line of defect in the convex hull. These 

points indicate indices of the coordinate points of the 

contour. These points can be easily retrieved by using start 

and end indices of the defect formed from the contour 

vector. Convexity defect also includes index of the depth 

point in the contour and its depth value from the line. 

 
Fig. 5: Major Convexity Defects 
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J. Extraction of Input 

After all pre-processing on the input image frame and hand 

detection is done; useful information is extracted from the 

user’s hand for input purposes. For extracting useful input, 

three main things that are mentioned in hand detection. 

Contour and convexity defects in the image frame are 

mainly used for extraction of inputs. 

K. Finger Counting 

In this method, the count of fingers from the user’s hand is 

extracted. It makes use of convexity defects for detecting the 

finger count. Many such defects occur in a general hand 

image due to wrist position and orientation. But some 

defects have far greater depth than others. These are the 

gaps between the two fingers. As shown in the figure 6, 

count given by the user is two. There are many defects that 

are formed, but the depth of defect formed due to the gap 

between two fingers is much greater and thus can be 

separated from other non-important defects. For two 

adjacent fingers, there is one such defect. 

 
Fig. 6:  Finger count of 2 

III. CONCLUSION 

In last many years there is vast improvement is occurred in 

human computer interaction. The technology of hand 

gesture recognition helps the people to interact with the 

machine efficiently, and it also helps the physically 

challenged people to use the technology more efficiently. 

 This paper gives an overview about the various 

hand gesture recognition algorithms. The proposed 

algorithms like skin detection and edge detection are 

efficient for interacting with the machines. Augmentation in 

image processing does not have any restriction on the 

background of the image. 

 DTW algorithm and Position-Invariant, Real-Time 

Gesture Recognition Based on Dynamic Time Warping are 

efficiently used for dynamic images which is the images 

which have motion in it. 

 Convex contour & area property recognize and 

convex contour & feature recognition property used to find 

the shape of hand using its area and features. 

 Convex Hull algorithm is basically used for static 

images. Sometimes it become difficult to detect the dynamic 

images easily for that this algorithm is used for convenience 

of the user. 
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