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Abstract— Internet of things will foster billions of devices, 

people and services to interconnect and exchange 

information and data. The number of sensors getting 

deployed around the world due to emergence of Internet of 

things. In this paper, the main point that is automatic control 

of home appliances (On/Off) in the home and make home is 

smart. Existing system is control the home appliances using 

remote control and internet. But it is not understand by the 

elder people, mentally challenged people and physically 

disables people. So we proposed Home automation is 

controlling using the gesture. Hand gesture communication is 

a more natural and humanoid mode of communication. Hand 

gesture recognition is relatively complicated since different 

persons have different speeds and styles to perform gestures. 

To this aim, a methodology is proposed for the classification 

of gestures. There are quite a few gesture classification 

algorithms proposed in the literature to improve its 

performance and accuracy. 
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I. INTRODUCTION 

Extending the current Internet and providing connection, 

communication, and internetworking between devices and 

physical objects, or Things, is a growing trend that is often 

referred to as the Internet of Things (IoT) [5]. The Overall 

IoT will consist of billions of individuals, individuals’ 

devices, and services that can interconnect to exchange data 

and useful information [4]. 

IoT technology can also be applied to create a new 

concept and huge development space for smart homes to 

provide intelligence, comfort to improve the quality of life 

[5]. Modern advances in IoT Technologies have led to the 

miniaturization and improvement of the performance of 

computers, sensors and networking. 

Home automation is the control of any or all 

Electrical devices in our home, whether we are there or 

away. There are hundreds of products available today that 

allow us control over the devices automatically [5]. In the 

fast growing world today it is necessary to control the home 

from remote locations. Every home is different, we know 

the importance of saving electricity, and with the 

advancement of technology things are becoming simpler and 

easier for us. The main aim of the automation system is to 

on/off the device at the specified time by using desktop, 

which can be placed even in other room [6]. 

Home automation is also controlling using the 

gesture. This is a type of home appliance control system 

where the person must be present in sight to the appliance 

that is needed to be controlled and a predefined gesture must 

be used to turn on/off the device.  

Human–computer interaction is more intuitive to 

those who are not used to technical language or who are not 

immersed in technological advances. Sign language is the 

basic communication method for those who suffer from 

hearing impairment. 

The rest of the paper is organized as follows. 

Section II Overview of Home Automation using Gesture. In 

Section III we discuss about related work and analysis of 

home automation using gesture. Section IV finally 

concludes the paper providing insight on the future work in 

the area. 

II. OVERVIEW OF HOME AUTOMATION USING GESTURE 

Gestures are a natural way of communication, which can be 

interfaced with a computer to establish a human machine 

interface for controlling devices through hand gestures as a 

remote control [7]. Gesture recognition refers to recognizing 

meaningful expressions of motion by a human, involving the 

hands, arms, face, head and body. Between all the gestures 

performed hand gestures plays an important role which 

helps us to express more in less time. 

Now a day, human-computer interface (HCI) has 

gained a lots of research attentions employing hand gesture. 

There are other application which could be controlled by the 

gesture such as media players, remote controllers, robots, 

and virtual objects and environments. Hand gesture 

particularly sign languages can be interpreted uniquely by 

investigating the patterns of basic component such as the 

hand shape also known as hand configuration, hand 

movement, orientation and classification [8].  

Gestures can be divided into two types; static 

gestures and dynamic gestures. They can be considered as a 

change of the hand position in a particular time interval with 

a given velocity or as a change of the hand shape. 

Dynamic hand gesture communication is a more 

natural and humanoid mode of communication with 

computers, as compared with static hand gestures. This is 

due to the fact that hands in the dynamic mode are allowed 

to move in any direction, and bend toward any angle in all 

accessible coordinates. In contrast, static hand gesture 

communication suffers from a very limited set of possible 

postures [1]. 

Learning and recognizing human behavior has 

emerged as a relevant issue and, concurrently, the analysis 

of the human machine interaction and the definition of the 

appropriate ways to communicate with a smart home as 

intuitively and naturally as possible has become crucial [2]. 

Hand gesture recognition is relatively complicated 

since different persons have different speeds and styles to 

perform gestures [3]. To this aim, a methodology is 

proposed for the classification of gestures. For dynamic sign 

languages we use machine learning algorithm for 

classification and image processing module. 
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III. RELATED WORK AND ANALYSIS 

As discussed above one of the major bottlenecks in gesture 

through home automation systems is robustness and 

performance for classify the gesture. There are few 

classification algorithms proposed in the literature to 

improve its performance and accuracy. 

Dynamic sign language recognition (DSLR) system 

for smart home interactive applications is used Bag of 

Features (BOF) method and the nonlinear support vector 

machine (SVM) for gesture classification. Despite its 

limitation of only being able to take care of unordered 

features, BOF became popular for object classification. 

Because of its discriminative power, we used model for 

gesture recognition of video data [1]. To recognize the 

dynamic hand gestures, it has been divided into two stages, 

which comprise training and testing. Initially, we trained 

system by extracting features and then clustering them by k-

means++, classified them using a nonlinear SVM [1].  

A machine learning (ML) approach is presented 

that exploits accelerometers data to deal with gesture 

recognition (GR) problems for that classification solution 

defined by SVM is based on a deterministic binary decision, 

and the number of support vectors that describe such 

decision boundary typically grows linearly with the size of 

the training set. To take these issues, relevance vector 

machine (RVMs) are introduced, which employ an identical 

functional form to that of SVMs but within a probabilistic 

framework [2]. Two novel classification algorithms based 

on RVMs are presented, which exploit Bayesian inference. 

1) Frame-Based Descriptor Multi kernel RVM 2) RVM 

With Dynamic Time Warping. Online classification with K-

NN (K-nearest neighbor) and DTW (Dynamic Time 

Wrapping) can get a speed-up with the adoption of 

centroids, as done for DTW in centroids are representative, 

median, observations for each class, which can be used as a 

term of comparison for the current observation to be 

classified, thus avoiding a time consuming analysis with 

respect to the full historical dataset [2]. 

Accelerometer-based pen-type sensing device and 

Feed forward Neural Network and Similarity Matching 

(FNN & SM) based hand gesture recognition algorithm built 

upon a preliminary version of gesture recognition system. 

The accelerations generated by hand movements are 

collected and transmitted to a computer (PC) via a USB 

cable. Users can hold the device to perform hand gestures 

with their preferred handheld styles in free space. The FNN 

and SM algorithms are successfully combined; the FNN 

classifier provides good recognition accuracy, while the SM 

approach enhances the extendibility of the system [3]. 

Adaptive and Personalized Gesture Recognition 

Using Textile Capacitive Sensor Arrays is used learning 

techniques such as Hidden Markov Models, decision trees, 

and Bayesian inference have been applied to converting data 

from sensors .In that  two classification approaches, Hidden 

Markov Models and Dynamic Time Warping to our system 

to convert data from a capacitive sensor array into 

alphanumeric gestures. We have evaluated our system using 

a DTW and HMM based classification it can recognize 

gestures with accuracy with minimal training. In terms of 

computational complexity, DTW performs well and more 

computationally efficient [9]. 

There are some benefits and limitations of gesture 

recognition algorithm. In this table Support Vector Machine 

(SVM), Feed forward Neural Network (FNN), Dynamic 

Time Wrapping (DTW), Hidden Markov Model (HMM) 

algorithm is compare.  

Sr. 

no 
Algorithm Benefits Limitations 

1 

Support 

Vector 

Machine 

(SVM) 

SVM can handle 

unknown data 

well. 

Size has a limit 

in learning and 

testing phase. 

2 

Feed 

forward 

Neural 

Network 

(FNN) 

Require less 

training 

Non-parametric 

model that is 

easier and faster to 

adopt. 

Overfitting and 

imbalanced data. 

3 

Dynamic 

Time 

Wrapping 

(DTW) 

Measuring time 

and speed 

difference between 

two sequences. 

Data increase to 

operation 

increase. 

4 

Hidden 

Markov 

Model 

(HMM) 

Segmentation 

automatically. 

Reject atypical 

gestures. 

Best local 

representation in 

terms of accuracy. 

Discretization of 

multi-

dimensional data 

converted to 

one-dimensional 

data. 

Table 1: Benefits and Limitations of gesture recognition 

algorithm 

IV. CONCLUSION 

In this paper we have discussed, various Gesture recognition 

algorithm which is used for sensing and recognition the 

gesture for better performance and provide the accuracy. In 

addition to this, we have also tried to address these gesture 

recognition challenges by proposing certain algorithm. 

These techniques could play an important role in achieving 

better results.  
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