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I. INTRODUCTION 

The gesture is one of the nonverbal and nonvocal communication forms in which different parts of bodies are used to form 

particular kinds of meaningful sentence or message[1]. The gesture is nothing but a movement of body specially hand, face, 

head and lips to convey or express different ideas. The gesture is special tools in gestureinterpretation to express the thoughts, 

particular in a dumb community [2][3]. Gestures allow individuals to communicate a variety of emotions and thoughts through 

body language without the use of words when they speak[4][6]. This research is related to a dumb person which is helpful in 

converting their gestures into voice signals. The developed tool gives freedom to dumb people to communicate with any 

normal people. One thing about dumb people is that they can read the words or hear the sound like as a normal people bu can’t 

speak [5]. So this is a difficult task for them. This research work helps to convert their hand gesture signal into an audio signal 

so that normal people can understand easily. A normal people don't know anything about sign language. This research work is 

basically valuable for Indian people as Indian sign language is used here. 

 

Sign language: 

Sign languages use different kinds of expression for communication in daily life. More particularly, it is one of the modes of 

communication for dumb people. Thus, it provides a replacement for the speech based way of communication between dumb 

people [7] [8]. Sign language recognition is very important in various fields such as engineering, medical also its impact gets 

on the human society [9]. A sign language recognition system can provide contingency for the dumb people to communicate 

with normal people without the help of an interpreter. Sign languages are well-designed languages with articulation, 

investigation, syntax and grammar distinctive from spoken languages [10]. Actually, there is a difference between spoken 

language and sign language in which spoken language makes use of words continuously, whereas a sign language makes use 

of several body movements simultaneously in the spatial as well as in temporal space [11]. 

 
Fig 1 Hand gesture using both hands [3] 

 

This research work is implemented as per the shown fig 1 using two hand gestures for sign language recognition purpose. The 

gesture can be performed either using one hand or two hands. There is a difference between one hand gesture and two hand 

gestures. The presented research work is based on two hand gesture for implementation purpose. The Indian sign language is 
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one of the standard sign language used in many different regions. Its origin is basically from British sign language and 

American Sign Language. There are different ways to perform sign language such as dynamic or static, but dynamic hand 

gesture recognition is difficult one. This work is using the static hand gesture for recognizing hand gesture. This method is 

easy to implement and highly accurate. 

 

 

II. BLOCK DIAGRAM 

 
Fig 2a Gesture Recognition Section via Microcontroller             Fig 2b Text to Speech Converter Section via Android Phone 

Fig 2 Hand Gesture Recognition System 

Figure 2a shows Gesture Recognition Section via Microcontroller. And figure 2b shows Text to Speech Converter Section via 

Android Phone 

 

Description of components: 

1. Flex / Resistance sensor [15]: Flex (Resistance) sensor is also called as variable sensor/bent sensor. The value of the 

resistance sensor gets change when the sensor gets bent. The value of the resistance sensor gets increase as more the sensor 

bent, so output voltage gets affected. This sensor has three connectors namely ground, live, and output which helps to connect 

to other devices. The bend sensor has resistance range between 10k_ to 125k_ and the input voltage ranges are between 3V to 

12V. The output voltage of sensor is around 65% of +V when it is straight and when the sensor is bent position, it is around 

80% of V+. 

2. ADXL335 accelerometer sensor[16]: ADXL335 accelerometer sensor is movement detection sensor. The accelerometer 

sensor helps to measure movement in the three axis direction such as x, y, z. The accelerometer sensor measures the 

acceleration gravity in +/- 3g. 

3. HC-05 Bluetooth module[17]: Bluetooth module is used to make wireless communication between two devices. HC-05 

Bluetooth module has RF transmit power up to +4dBm and typical sensitivity - 80dBm. It has inbuilt antenna to transmit 

signal/data to other devices. 

4. Android phone[18]: Android is operating system based on the Linux kernel widely used in smartphone and tablets. The 

android 5.1.1‖ lollipop‖ has 32 or 64-bit arm architecture. Different apps can be developed according to requirement.  

 

III. SYSTEM SETUP 

Figure 3 shows the implemented gesture recognition system. In this system, ten resistance sensor and two ADXL335 

accelerometer sensors are used to measure bend signal of finger and position of hand respectively. The resistance sensors are 

mounted on finger on back side, which accelerometer sensor is placed at back side of palm. The data captured from these 

sensors are sent to the microcontroller for further processing purpose. Once data is recognized at the microcontroller that is 

sent to the android phone via Bluetooth module.  
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Fig 3 Developed hand gesture recognition system 

At android phone side, app is developed which is text to speech converter that helps to convert text signal to voice signal. LCD 

module is also used to display recognized data near to microcontroller. In this setup max 232IC is used to connect device to 

computer for further analysis or simulation purpose in this setup different components are used such as LPC2138 

microcontroller, resistance sensor, ADXL335 accelerometer sensor, HC-05 Bluetooth module, android phone. Also, 12V 

power supply is used to supply power to the system. 

 

A. Text to Speech android app: 

Fig 4 Text to Speech Android App 

 

This text to speech app has been developed in the android to convert text signal to voice signal so as to recognize gesture. The 

above figure 4 shows the text to speech android app. This application contains different menu such as connect, disconnect, 

clear that is displayed on the screen of app. The connect menu is used to connect one system to the other system using 

Bluetooth module so that data transfer can occur in between them. The disconnect menu has used to disconnect system from 

them if data transfer gets stop. A Clear menu has used to clear all system data which is displayed on the screen of app.  

 

IV. METHODOLOGY 

An analog output is obtained from the accelerometers and resistance sensors. The analog output of the accelerometer sensor 

and resistance sensor is converted into digital form. An output of the each resistance sensor is given to the separate pin of 

microcontroller. Microcontroller deals with the resistance sensors one by one. First of all the microcontroller checks the output 

of the resistance sensor, and calculates its binary value or ASCII value which is converted using ADC, after the calculation of 

the ASCII values of the first resistance sensor the microcontroller saves its output, and then moves towards the second 

resistance sensor and calculates its ASCII value in the similar manner, and keeps on calculating the ASCII value of the 

resistance sensors one by one, having calculated the ASCII value of the outputs of the ten resistance sensors, the 

microcontroller moves towards the next step of the module, i.e. gesture detection. 

At any time, the finger has to be at one of these levels, and the bending of finger is easily determinable. Now the next step is to 

combine the movement of each finger and name it a particular gesture of the hand. Rather than reading the individual finger, 

the system now reads the movements of ten fingers as a whole. Initially, the system checks whether the bend is a significant 

bend or a useless or undefined bend. Next step is to check the data, which was sent by accelerometer detection module i.e. 

accelerometer sensor at port one of the microcontroller. If the tilt of the hand is also meaningful then it means the gesture as a 

whole is a meaningful gesture. 

If the meaningful gesture is recognized then system sends data to the Bluetooth module. The microcontroller is interfaced with 

a Bluetooth module which sends wireless data using Bluetooth to an android phone. The phone then receives the data and 

processes it to understand which symbol is being represented by the hand. In android phone, text to speech app has been 

developed which converts text value to audio value. In android phone, code for each gesture is defined which is recognized in 

the microcontroller. Once the received gesture get matched with stored data in the android phone then that data value 

converted into voice signal. 

 

V. MODES OF OPERATION 

The hand gloves are designed such that the resistance sensor and accelerometer sensor are fitted on that. The data captured by 

the sensors are sent continuously to the microcontroller device. In this research work, microcontroller LPC2138 is used for 

gesture recognition purpose. The whole system is attached directly to the hand gloves. The microcontroller is very useful in 

hardware and software designing because of flexibility, easy to use. All these features helps implement pre-processing 

computations on the hand glove.  

 

• Calibration: 
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In calibration mode, the user requires first to calibrate the glove. In the first stage, record the min/max value that is producing 

while performing gesture. In this process, user requires to bend or straighten all fingers as well as move the hand in any 

direction. Once all the sensors values are calibrated then decide the threshold point for each sensor for recognizing 

hand gesture while user performed the gesture [13]. 

 

• Training: 

After calibration, the user requires to train the gesture for recognizing the hand gesture. In this mode, according to the hand 

gesture assign the meaningful sentence or data and store in the microcontroller memory. This mode of operation is very simple 

in gesture adding and deleting purpose. In this phase, for each sentence requires assigning mean value of used sensor, if these 

matches then particular gesture get performed [14]. 

 

VI. RESULTS 

In gesture recognition system, sign language of two hands which is recognized using resistance sensor and ADXL335 

accelerometer sensor. These two sensors help to recognize bend in finger and position of hand i.e. vertical or horizontal 

respectively. So using these two sensors, different database is created which is shown below in the table1 and 2. 

 

• Database of system: 
Table1: Gesture database for Alphabets Sign 

 

The above table 1 shows the alphabets gesture which is defined using binary values as well as accelerometer position. For flex 

sensor value, binary values are defined. For accelerometer sensor value vertical and horizontal values are assigned according 

to the position of hand. For each alphabets gesture, binary coding, as well as accelerometer values are assigned because for 

same gesture we can use accelerometer position according to it so that there should not exist conflict in between these 

gestures. 

Table 2 shows the hand gesture sign for various sentences. To recognize these gesture signals, resistance sensor, as well as 

accelerometer, are used as sensors. For each gesture signal binary value is assigned as for resistance sensor bend reading and 

for accelerometer sensor values assigned as vertical and horizontal position. So likewise the database is created. 
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Table 2: Gesture database for Numbers 

 

 

 Threshold values for resistance sensor: 

The below table 3 shows, that tested resistance sensor values at different angle likewise 0, 30, 60 etc. The above reading is 

tested for two resistance sensor such as 2.2‖ and 4.2‖ length using DMM instrument. 
 

Table 3: Threshold values for resistance sensor 

 

The following figure 5 has been drawn using these threshold values of resistance sensor for 2.2" and 4.2" long. 

Fig5. Graph for resistance sensor values for various bends of finger 

 

• Simulated Result: 

The hand gesture recognition system is implemented using Indian sign language with the help of resistance sensor and 

accelerometer sensor. All these captured data is recognized using LPC2138 microcontroller. The captured data or signal is 

converted into digital signal and that digital value is again converted into ASCII values. For each resistance sensor, particular 

threshold is assigned value likewise 10 resistance sensor has 10 threshold points. So according to performed gesture, for each 

gesture, ASCII values are assigned. The following table 4 shows the simulated values for A-Z alphabets. 
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Table 4: Simulated values for alphabets A-Z using resistance sensor signal 

 
Table 5 shows the simulated results for numbers 1-10 using resistance sensors values. 

 
Table 5: Simulated values for Numbers using resistance sensor signal 

 

VII. CONCLUSION AND FUTURE SCOPE 

The hand gesture recognition system is very useful for the dumb people to make free and comfortable communication as like 

normal people. This system is developed using resistance sensor and accelerometer sensor which is more flexible and accurate 

for measuring hand gesture. The microcontroller is the ultra-low power consumption device which helps to recognize gesture 

performed by the user. The system designed here support dumb people. Normal peoples are not aware of the Indian sign 

language. So in this research work, Indian sign language has been implemented for the gesture recognition purpose. It is 

having advantage over image processing based gesture recognition system as; the presented system does not require any 

camera to be kept in-front of dumb person to identify his gestures. The accuracy of the system is achieved nearly 98- 99%, but 

it is most of depends on the user's performance. 
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