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Abstract: Hearing impaired persons suffer from irreversible damage. Hearing screening test is used to detect hearing
impairment degree in different frequencies for both right and left ears. The conventional audiometer requires an audiologist
to perform hearing test process, which causes a burden forthe hearing-impaired person in respect of time and cost. The aim
of this study is to develop a new portable audiometer for the hearing self-assessment. The sound signal is send to the
Microcontroller and based upon response of impaired patients, to the system using the left mouse button. Based on the
response of the patient an automatic audiometry device increases the volume ofsound till the person hears.

Keywords Hearing Impaired Persons, Hearing Test,Audiometer, Automatic Audiometry Device

I. INTRODUCTION

Hearing loss is a frequent chronic disease, which affects adults of all ages. Its pregnancy increases as a function ofaging,
especially at frequencies above 2000 Hz. Accordingto the World Health Organization, 466 million people in theworld have a
hearing loss and 75% of these people are from the developing countries. The excessive noise exposure, ageing process,
tumors, sickness and ototoxic medication could cause hearing loss in elderly persons. This disease may occur by itself or
with tinnitus (ringing in the ears) .Although hearing impairment is not a fatal illness, it can lead to depression, to
miscommunication, reduction in functional status and social withdrawals. The treatment of hearing loss could enhance the
quality of life of the hearing-impaired elderly person population. A study conducted in the United Kingdom, showed
that the earlier-identified patients had a higherbenefit through many years of using hearing aids than thosewho wore hearing
aids at a later stage of the disease. In the conventional pure tone audiometry (PTA) testing, subjects could respond to the
presented pure tone by pressing the patient response button. Currently, the conventional audiometer used by the
audiologist in a soundproof booth, still dominates in most clinics. Patients have to go to the clinic to test their hearing,
which is not suitable especially for the elderly hearing impairment persons who have difficulty in moving . During the test,
thepatient needs to wear a sound-isolating headphone, which plays a pure tone for different frequencies, which start from
125 Hz to 8 Hz with varying the intensity level from 0 dB to 110 dB . The intensity level adjusted in a way to reach the
hearing threshold level of the patient at specific frequency, if the patient responds, the signal intensity is decremented by 10
dB and otherwise, the intensity is incremented 5 dB. This hearing measured procedure calledHughson Westlake ascending
method. Although the conventional audiometers are accurate, they are costly and take a long time.

Il. LITERATURE REVIEW
N. Nakamura presented Development of mobile audiometerfor screening using mobile phones. As we age, the functions of
our body and sensory organs deteriorate. Diagnosis of hearing problems tends to be delayed and people put off wearing
hearing aids as they are not aware of the deterioration and get used to paying little attention to their hearing difficulty.
Adaptation of sound is necessary because sound quality perceived with hearing aids differs from that of normal sound.
Detection of hearing problems at an earlier stage is important. An audiometer that can screen persons with hearing loss
easily at an early stage is necessary. In thispaper, a prototype of the simple audiometer as the audiometer classified into type
4 for screening/monitoring purposes regulated in IEC standards, proposed in the previous research, is developed on the
mobile phone by Javaapplication program and ringing tones of mobile phones.
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The functions and performance of the prototype are verifiedalong IEC standards. The paper by Hawthorne G, Hogan A,
Giles E, et al presented the health-related quality of life (HRQoL) and social participation benefits of adult patients receiving
cochlear implants in Australia and New Zealand. Thirty- four consecutively implanted patients completed the Assessment
of Quality of Life (AQoL) and Hearing Participation Scale (HPS) instruments before implantation,and at 3- and 6-month
follow-ups. Implantation resulted in significant improvements in AQoL and HPS scores. The effect size was 1.09 for both
measures. Those in the top socio-economic tertile obtained the greatest gains. The HRQoL and social participation benefits
were slightly larger than those reported elsewhere. This may be because participants used more recent technology (Nucleus
24 ratherthan Nucleus 22) and received auditory and self-efficacy training as part of their rehabilitation. The results suggest
that cochlear implants have a large beneficial effect. They show that social and HRQoL outcomes can be parsimoniously
measured using the HPS and AQoL instruments. The Vencovsky v. Et rund, f presented a Pure tone audiometer (PTA) is a
medical instrument used to assess whether a person is suffering from hearing loss, and to whatseverity. Audiologists rely on
the hearing test results obtained using an audiometer in order to prescribe the ideal treatment for the hearing impaired
patients. However, these pure tone audiometers used in hospitals are large, bulky andexpensive devices, which have to be
manually operated by an audiologist. The system proposed here is aimed to embedpre-recorded multi-lingual speech data in a
microcontroller-based embedded system so as to achieve an independent, portable and fully automated test system at a
lower cost. This paper details the design and implementation carried outto achieve the above goals by implementing a
speech enabled pure tone audiometer based on a general purpose |6-bit microcontroller.

The paper by Franks JR Hearing measurement. Occupational Exposure to Noise: Evaluation, Prevention and Control To
give a systematic review of the development of noise-induced hearing loss (NIHL) in working life. Methods A literature
search in MEDLINE, Embase, Web ofScience, Scopus, and Health and Safety Abstracts, with appropriate keywords on noise
in the workplace and health,revealed 22,413 articles which were screened by six researchers. A total of 698 articles were
reviewed in full text and scored with a checklist, and 187 articles were found to be relevant and of sufficient quality for
further analysis. Results Occupational noise exposure causes between 7 and 2l % of the hearing loss among workers,
lowest in the industrialized countries, where the incidence is going down, and highest in the developing countries. It is
difficult to distinguish between NIHL and age-related hearing loss at an individual level. Most of the hearing loss is age
related. Men lose hearing more than women do. Heredity also playsa part. Socioeconomic position, ethnicity and other
factors,such as smoking, high blood pressure, diabetes, vibration and chemical substances, may also affect hearing. The use
of firearms may be harmful to hearing, whereas most othersources of leisure-time noise seem to be less important. Impulse
noise seems to be more deleterious to hearing than continuous noise. Occupational groups at high risk of NIHLare the
military, construction workers, agriculture and others with high noise exposure. Conclusion The prevalence of NIHL is
declining in most industrialized countries, probably due to preventive measures. Hearing loss is mainly related to increasing
age.
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IV.COMPONENTS DESCRIPTION

A. Loud Speaker

Loudspeaker, also called speaker, in sound reproduction, device for converting electrical energy into acoustical signal
energy that is radiated into a room or open air. The term signal energy indicates that the electrical energy has a specific
form, corresponding. , forexample, to speech, music, or any other signal in the rangeof audible frequencies (roughly 20 to
20,000 hertz). The loudspeaker should preserve the essential character of this signal energy in acoustical form. This
definition of a loudspeaker excludes such devices as buzzers, gongs, andsirens, in which the acoustical signal energy does
not correspond in form to the electrical signal. The part of thespeaker that converts electrical into mechanical energy is
frequently called the motor, or voice coil. The motor vibrates a diaphragm that in turn vibrates the air in immediate
contact with it, producing a sound wave corresponding to the pattern of the original speech or music signal
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B. Amplifier

An amplifier is an electronic device that increases the voltage, current, or power of a signal. Amplifiers are usedin wireless
communications and broadcasting, and in audio equipment of all kinds. An amplifier is one of the most commonly used
electronic devices in the world. It As a basic building block of a vast number of circuits, and comes in various forms.
Amplifiers can be defined simplyas an electronic device that increases the power of a signal.

C. Sound Sensor
An audio power amplifier with features of low power consumption, adjustable voltage gain, wide voltage powersupply, less
requirements on peripheral components and minimum total harmonic distortion. LM386 can be appliedto the consumer
products with low voltage requirement. To minimize the number of the peripheral components in used, the voltage gain
should be set to 20.

D. MP3 Board

MP3-TF-16P MP3 Disk TF Card Module Serial Port is a compact and inexpensive MP3 module that can be connected
directly to the speaker. Module with battery power supply, speaker, the keypad can be used alone, or through the serial
port control, as the Arduino UNO or any microcontroller with a serial port module. The module's integrated hardware
decodes MP3, WAV, WMA formats. While the software supports TF card drivers to support FATI6, FAT32 file systems. It
can be done by a simple serial command that plays the specified music, as well as how to play music and other functions,
without tedious low-level, easy to use, stable and reliable.
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RF TX RX WITH 8 BIT

The TX is an ASK transmitter module. The TX is designed specifically for remote-control , wireless mouse and car alarm
system operating at 315/433.92 MHz. The RXis a miniature receiver module that receives On-off keyed (OOK )modulation
signal and demodulated to digital signal for the next decoder stage. The RX is designed specificallyfor remote-control and
wireless security receiver operating at 315/434Mhz. UART TTL o/p - Baud Rate — 9600.
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V. IMPLEMENTATION DETAILS
The proposed system of our device senses the voice, tillthe person hears the sound at particular frequency, the amplifier
increases the sound of voice and stops at the frequency where the voice is heard by the impaired person. Microcontroller
controls the overall process and battery isthe power source for the system. A receiver receives the signal from any public
areas like Bus stand and Railway station, our system plays that we are in the concern placewith the help of MP3 module and
loudspeaker.
VI. CONCLUSION

The outcome of this project was the development of a portable audiometer used to diagnose independently and repeatedly
hearing loss. The novelty and the strength of thisportable tool is the application of information technology inthe devices for
audiology use. The use of the popular Python programming language makes the system accessible to non-experts and the
simplicity of Python will facilitate the integration with other devices. The automated screening procedure implemented in
pythonreduces the operating costs of the system and increases the portability of the hearing screening tool. In addition, the
developed audiometer is a hearing self-assessment system and does not require expert to operate. Future developmental
work may include implementing Active Noise cancelling in the headphone to minimize the noise level so that, the hearing
test could be performed under better working environment.
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