
 

 

 PC Based Audiometer using LabView 
Mahalakshmi.A, Mohanavalli.M and Raja Sankari.V.M 

Department of Biomedical Engineering 

Sri Ramakrishna Engineering College 

Coimbatore, India 
mahalakshmi.1407021@srec.ac.in 

 

 
Abstract—This article presents an application implemented in 

the LabView programming environment, designed for the 

evaluation of human patients' acoustic functions. A Personal 

Computer (PC) based audiometer was developed for interactive 

remote audiometry. The sound signal is delivered to patient via 

head phones and the patient feeds back the response to the 

system using the remote. Based on the response of patient 

automatic audiogram is plotted between frequency and volume of 

sound pressure. The resulting audiogram indicates whether the 

patient has hearing loss or not and to quantify the amount of 

hearing loss. 
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INTRODUCTION 

Hearing loss is the common problem a human faces 

due to natural birth or during the aging process. Some people 

contract hearing loss by being exposed to continuous noise. 

This is further aggravated by the day today increase in noise 

pollution.The testing of hearing ability shows parameters of 

symmetry versus asymmetry, air conduction versus bone 

conduction, speech recognition in every ear and the dynamic 

of hearing level over time. Audiometric tests are commonly 

used to diagnosis the patient’s hearing levels with the help of 

an audiometer, but may also measure ability to discriminate 

between different sound intensities, recognize pitch, or 

distinguished speech from background noise. 

      An audiometer is a machine used for evaluating 

hearing acuity. They usually consist of an embedded hardware 

unit connected to a pair of headphones and a test subject 

feedback button, sometimes controlled by a standard PC. An 

audiometer typically transmits recorded sounds such as pure 

tones or speech to the headphones of the test subject at varying 

frequencies and intensities, and records the subject's responses 

to produce an audiogram of threshold sensitivity, or speech 

understanding profile.  

Hearing range describes the range of frequencies that can 

be heard by humans or other animals, though it can also refer 

to the range of levels. The human range is commonly given as 

20 to 20,000 Hz, though there is considerable variation 

between individuals, especially at high frequencies, and a 

gradual loss of sensitivity to higher frequencies with age is 

considered normal. 

 In a clinical audiogram test, pure tones between 250 and 

8000 Hz are presented at varying levels, to determine a 

patient's pure tone detection thresholds (the quietest audible 

sounds) in the left and right ear. Thresholds between -10 and 

+20 dB HL are considered in the normal range, while 

thresholds above 20 dB HL are considered diagnostic for mild, 

moderate, severe or profound hearing loss 

 

 Fig:1 Clinical audiogram in particular causes of 

hearing loss 

A. Bone Conduction 

           Bone conduction is the conduction of sound to the inner 

ear through the bones of the skull. Bone conduction 

transmission can be used with individuals with normal or 

impaired hearing. Some hearing aids employ bone conduction, 

achieving an effect equivalent to hearing directly by means of 

the ears. A headset is ergonomically positioned on the temple 

and cheek and the electromechanical transducer, which 

converts electric signals into mechanical vibrations, sends 

sound to the internal ear through the cranial bones. Likewise, a 
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microphone can be used to record spoken sounds via bone 

conduction. 

B. Air Conduction 

Air conduction is the transmission of sound vibrations to the 

eardrum through the external auditory meatus (opposed to 

bone conduction ). Air conduction in Medicine. air 

conduction . The atmospheric transmission of sound to the 

inner ear  through the external auditory canal and via 

structures of the middle ear. 

 

 

 

METHODOLOGY 

 

In this project a person can be diagnosed if he/she had any 

hearing loss and to detect the range of audibility. It presents 

the implementation of a software application in the LabVIEW 

programming environment which recreates the functions and 

features of a standard audiometer. 

   

          The implemented audiometer is a virtual instrument 

with all the features and functions of an audiometer currently 

available on the market as a standalone device. The 

implemented virtual instrument generates a sinusoidal signal 

with the frequency and amplitude according to the formula: 

Y=A sin(2*pi*f*t) 

 Where A is the amplitude 

                  f is the frequency (in hz) 

    t is the time period(in ms) 

    pi is a constant that has the value 3.14 

 

        An array of standard frequencies ( 125, 250, 500, 750, 

1000, 2000, 4000 and 8000) and intensity(-10, 

10,20,30,40,50,60,70,80,90 and 100) is entered. 

The sampling sound conditions are the following: 

 The sound has been generated on two channels (left 

and right ear). 

 The maximum resolution of the sound card is 16 b/ 

sample. 

 Play back with a finite number of samples. 

   132000 samples on each channel. 

                Pure tone audiometric air conduction testing is 

performed by presenting a pure tone to the ear through an 

earphone and measuring the lowest intensity in decibels (dB) 

at which this tone is perceived 50% of the time. This 

measurement is called threshold. The testing procedure is 

repeated at specific frequencies from 250 to 8000 hertz (Hz, or 

cycles per second) for each ear, and the thresholds are 

recorded on a graph called an audiogram. Bone conduction 

testing is done by placing an oscillator on the mastoid process 

and measuring threshold at the same frequencies. Masking 

noise is sometimes used in the nontest ear to prevent its 

participation in the test. 

              Speech testing is the measurement of a patient's 

ability to hear and understand speech. The speech reception 

threshold (SRT) is the lowest decibel level at which a patient 

can correctly repeat 50% of test words. The speech threshold 

should be within ± 10 dB of the pure tone average at 

frequencies of 500, 1000, and 2000 Hz. The speech 

discrimination score is obtained using phonetically balanced, 

one-syllable words usually presented at 25 to 40 dB   
above the hearing threshold obtained from the pure-tone 

audiogram. 

          In order to obtain an alternating signal on the two 

headphones for the purpose of testing both ears, a signal with 

zero amplitude has been generated, with a time span equal to 

the useful signal. By means of the head phones selection 

switch, the useful signal is directed towards the selected 

channel, while the zero amplitude signal is directed towards 

the another channel.  

         If the subject hears the sound during the testing 

sequence, a button on the user interface is pressed. The test is 

run three times for each of the predefined frequencies and 

intensity and the final value is their mean value, which 

represents the points on the final audiogram. After completing 

the test, the “STOP” button is pressed and the audiogram for 

the tested ear is generated. 

         The resulted audiogram is analyzed accordingly to the 

existing standards, and the “Diagnostic” indicator will display 

the normal or pathological state of the tested ear. After the test 

is conducted, “Left-Right” switch is used in order to repeat the 

testing sequence for the other ear.  

 

 

 
 

Fig:2  Block Diagram 

 
      Bone conduction testing is done by placing an oscillator on 

the mastoid process and measuring threshold at the same 

frequencies. Masking noise is sometimes used in the nontest 
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ear to prevent its participation in the test.         If the subject 

hears the sound during the testing sequence, a button on the 

user interface is pressed. The test is run three times for each of 

the predefined frequencies and intensity and the final value is 

their mean value, which represents the points on the final 

audiogram. 

 
 

Fig:3  Front panel in LabVIEW 

 

 
 

CONCLUSION 

 
This paper presents a software application which can be 

implemented on any PC equipped with the LabVIEW 

environment, with an audio card and headphones. This can be 

regarded as an advantage compared to regular audiometers, 

due to the high degree of flexibility provided, allowing the use 

of its features in a specialized medical centre or at home. The 

patient can run the test individually and can send the result to 

the specialized medical personnel for qualified interpretation 

and for tracking the evolution of a patient’s condition. When 

conducted on regular basis, the assessment of the hearing 

function can prevent the occurrence of hypoacusia or of other 

conditions. 
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Fig:4  Block diagram of audiometer in LabVIEW 
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