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Abstract— The following project converts sign language used by dumb people into speech. It is based on novel hand gesture recognition technique. The earlier projects on the same were of low applicability. The solution approach consists of hardware and a software application using flex sensors, aurdino and raspberry pie. The project uses the resistance change upon the bending of the flex sensors and using the corresponding readings as input for the aurdino and raspberry pie, which gives the audio output via GUI environment. The flex sensors are attached to a latex glove, for there co-ordition with the hand or finger movement. The main tools used in the project are flex sensors, aurdino, raspberry pie and a sensor glove made of latex. 
Keywords—Flex sensors, Aurdino UNO, Raspberry pie, Sensor glove.
I. Introduction 
The main objective of this project is to help deaf and dumb people to communicate well to the world. Wherever communities of deaf-dumb people exist, sign languages have been developed. A sign language is a language, which uses hand gestures, and body movement to convey meaning, as opposed to acoustically conveyed sound patterns. Research in the sign language system has two well-known approaches are image processing technique and data glove. The image processing uses the camera to capture the image/video. The main drawback of vision based sign language recognition System image acquisition process has many environmental

Apprehensions such as the place of the camera, background

Condition and lightning sensitivity. User always need camera

Forever and cannot implement in public place .Another research approach is sign language recognition System using a data glove. In this approach, detection of Hand is eliminated by the sensor glove consists of flex sensor

an accelerometer. The main advantage of this approach is less

Computational time and fast response in real time applications. It is a portable device and cost is also low.

II. SYSTEM DESIGN 
A. Block Diagram of the implemented System

In this project 4 flex sensors have been used. All the flex sensors have one analog output. Each analog output has been given as input to analog pins to aurdino according to which digital input is given to the raspberry pie. The raspberry pie is used to get the audio output according to the digital value. In the code python GUI kits are used for GUI interface. The Threshold of the flex sensor is 300. If analog read is read is greater than threshold then we get the the digital output to Arduino. That at last we get the audio output. In project 10 k resistor are also used with flex sensor to provide stability.so that we can get the calibrated values. Python programming is used to create Graphical user environment in Raspberry pi.
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B. Hardware and Sensor
1) Flex Sensor: A flex sensor is a sensor that measures the amount of deflection or bending. Usually, the sensor is stuck to the surface, and bending the surface varies resistance of sensor element. Since the resistance is directly proportional to the amount of bend it is used as goniometer, and often called flexible potentiometer.
2) Aurdino UNO: Arduino is an open source computer hardware and software company, project, and user community that designs and manufactures single-board microcontrollers and microcontroller kits for building digital devices and interactive objects that can sense and control objects in the physical world.
   3) Raspberry Pie: The Raspberry Pi is a low cost, credit card sized computer that plugs into a computer monitor or TV, and uses a standard keyboard and mouse. It is a capable little device that enables people of all ages to explore computing, and to learn how to program in languages like Scratch and Python.
III. EXPERIMENTAL PROTOTYPE
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Our prototype consist of 4 flex sensor each having 3 terminals- Ground, Vcc 5V and analog pins. Each analog pin is connected to corresponding aurdino pins. And ground and Vcc is also connected accordingly. The aurdino is then interfaced with the raspberry pie, to convert the analog signal into digital signal. In the code python GUI kits are used for GUI interface.

The limitation of the project was that it is not cost effective. An additional aurdino is used to convert the analog signal to digital signal. An ADC can be used for the same purpose.
                                      Conclusion

The main problem we faced during the making of the project was the calibration of flex sensor and the speech output. This project has the potential of minimizing the communication barrier for deaf and dumb people by working as an automated translator and converting sign language directly into vocal and textual format for the understanding of normal people using various flex sensor. 
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