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Abstract— Hearing loss people usually have greater visual capability they use both occipital lobe and 

temporal lobe for perceiving the information. Conventional method of analyzing the hearing 

improvement of hearing aided, cochlear implanted people produce lack of information and time 

consuming. In advance fMRI image is taken to analyze the performance of temporal lobe and 

occupation of occipital lobe after the implant placed this method increase the cost and it is not 

affordable. So people normally goes with certain word pronounced by physician and recognized by 

patient it is time consuming one. In the proposed work, multimedia test is developed to analyze the 

visual capacity and auditory performance of a patient after treatment. In which words were chosen 

according to the age of patient and words will be pictured even understood by illiterate also. Patient S 

will undergo test with four different stimulus like Audio alone, Video alone, Audio+Video(congruent), 

Audio+Video(incongruent) form. Performance of the patient will be scored and graphed and 

improvement in the hearing can be easily found without any imaging modality and it takes less time 

to perform. 
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1. INTRODUCTION  

Hearing loss may be due to several reasons like aging process, 
exposure to loud noise, medications, infections, head or ear 

trauma, congenital (birth). In this tumultuous world we must 

also focus on the hearing loss patients. This multimedia 

application proposes an effortless way to find out the hearing 

level of the patients in both pre and post operative test. These 

tests are conducted for people with normal hearing capability, 

people using cochlear implant and people using hearing aid. 

The major focus is on the scores they produced. Once the 

scores are obtained they are compared with the previous test 

results to analyze if there is any improvement or degradation. 

 

 

  

 

 

 

Although there are other tests like the traditional test which 

involve the audiologist along with an audio-only presentation  

and BERA test, this newly developed application is much 

more convenient as it does not require to be viewed in relation 

with the other audio logical inspections and it deals with the 

McGurk effect (third perception of word) in patients. The 

proposed system also uses data visualization concepts for 

generating graphs to provide a better perception on viewing 

the results. Also, as it considers three identical groups of 

people this acts in a more effective and efficient manner. 

Altogether this is a serviceable application. 
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2. EXISTING SYSTEM 

Existing system is a pedestal way of testing the patients for 

hearing impairment using an accustomed audio-visual 

presentation. Here the testing is done in a hand-operated 

manner where an audiologist is involved directly. The audio-

visual presentation is displayed to the patients and they are 

asked to perceive and uncover the words. After which the 

scores are stored for future proceedings.  

        

     In addition to that functional magnetic resonance imaging 

concepts are used to track the brain activities for any abnormal 

behavior. 

 

     2.1 DISADVANTAGES OF THE EXISTING SYSTEM 

• The existing project is time consuming process as 

there is only a common audiologist to guide the 

patients on the presentation and to record their scores. 

  

• It seems to be high-priced analyses because it 

involves functional magnetic resonance imaging.  

 

• The audiologists are not available all the time and 

this affects the reliability of the test.  

 

• Also, it requires more processing from the 

audiologists when it comes to the storage and 

processing of the scores obtained by the patients.      

                                    

 

3. PROPOSED SYSTEM 

In proposed system the patient can take individual test using a 

web application. The user is asked to register and take up the 

test where there is a series of test available for different age 

groups. Once after the user logins it demands for the patient’s 

age group and the type of the test to undergo.  

 

     The available tests are audio only, video only, audio-visual, 

audio-visual incongruency and random test. Audio test plays 

only audio specific questions, video test plays video-based 

question with muted audio, Audio-visual as the name signify 

plays both the audio and video of a word, Audio video 

incongruency is an important test in which audio of a word is 

mixed up along with the video of another different word and 

played as a single question. Audio video incongruency test is 

to check for the existence of McGurk effect in the patients 

after the hearing surgery.  

 

      After the test process scores are generated along with a 

false alarm and graph. The data visualization of the results 

helps to understand the improvement or degradation in a better 

way. 

 

 

 

 

 

        3.1 ADVANTAGES OF THE PROPOSED SYSTEM 

• Audiologist is replaced with the application; hence 

the reliability is increased, the dependability is 

decreased.                                

                                     

• Only the test scores are used to examine if there are 

any changes in the hearing level.          

                                             

• Cost required is obviously lesser when compared to 

the existing system because functional magnetic 

resonance imaging is not used here. 

 

• Time taken for individual questions can also be 

calculated 

 

• The patient details along with the test details are 

stored in database for any retrieval purpose and 

analyses. 

 

• Results are represented in a graphical way (data 

visualization concept) for better insights. 
 

 

                              4. RELATED WORKS 

1.   The McGurk effect:  McGurk effect where it is a 
visceral phenomenon that is an interaction between 
hearing and vision in speech perception. It is strongly 
stimulus dependent and hence it complicates between the 
spectators and the inferences. 

 

2.   Audio and incongruent video: Auditory speech is 
always affected by an incongruent video. That is when an 
audio test file is jointly displayed along with an 
incongruent or mismatched video file the inferences were 
mostly incorrect. 

 

3.    Somatosensory nerve: The Somatosensory nerve in the 
brain is used to observe the inputs from both eye and ear. 
And this nerve is affected by the mcgurk effect which a 
different perception away from the audio and visual. 

 

4.   Three types of test: Three test conditions were designed 
in order to determine perceptual accuracies and they are: 
auditory only stimuli, visual only stimuli and audio-
visual stimuli tests. 

 

5.   Speech-reading: Speech reading seems to be an 
important   part of audio and visual speech. It should be 
trained for both      infants and adults. 
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     5.METHODOLOGY USED 

 
The hearing-impaired patients are assisted with a web 
application which is more or less a test application to analyze 
them and this application includes four modules, they are: 

1. UX design and syllable collection  

2. Stimulus generation  

3. Audio visual Stimulus test for post operative victim  

4. Hearing efficiency report  

                              

 

                             Fig 1: Block Diagram 

 

5.1 UX design and syllable collection 

Design: The user interface is designed where the homepage 
has navigation menu bars to navigate through the web 
application. The menu bar includes the Home, about the test, 
Guidelines, E-Campus, Contacts and Login. After login 
validation is over it leads to the stimulus test page. 

Syllable collection: The words are collected for different age 
groups (5 and above). 600 words are collected for each age 
and validated with extremely familiar, moderately familiar, 
not known. Among that 200 words are finalized. After 
validation they are segregated into four types (audio only, 
video only, audio-visual, audio-incongruent video) and are 
considered for the stimulus generation. For each word four 
images were collected taken as options and validated.                    

                          5.2 Stimulus generation 

The finalized word list was generated and it was used to 
generate the stimulus. Both audio and video were recorded for 
all the words. The video covered only the lip movement and 
the audio was recorded without any disruptions and it was 
normalized for better quality. Once after the recording the 
clarity check was done by the expert. 

 

 

  5.3 Audio visual Stimulus test for post operative victim 

The stimulus test page is the important part of the whole 
application. This page is accompanied with a timer and once 
the user starts the test his/her age and the type of test chosen is 
obtained using query. Based on the age and type of test the 
respective questions are fetched from the database and 
displayed. 

The test taker has to watch/listen the question displayed and is 
expected to choose an option from four. After the completion 
of the test the user will have to five the finish button to end the 
test which navigated to the result page. 

 

                  5.4 Hearing efficiency report  

 Test scores are generated based on the validation query. 
The result page displays a detailed view of the test process as 
it includes the Number of hits, Number of miss, Number of 
right answers and false alarm. 

For efficiency the scores and displayed along with a graph. 
This graph helps to understand the test process in a better way 
for any improvement or degradation. Also, these results are 
stored in the database for any future proceedings. 

 

              6. MODULE IMPLEMENTATION 

A sample of the validated words (image validation) and audio 
stimulus generation with audacity software is shown below. 

 

 

     Fig 2: Sample of validated words 
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 Recorded audio stimulus were normalised using audacity 
software and splitted accordingly . 

 

                       Fig 3: Audio stimulus generation 

 

The web application is deployed. Then the connection is made 
between the server and the PHP web application. 

 

                                 Fig 4: Home page 

 

All the pages in the navigation menu bar were designed and 
necessary pages were connected to the db .Below figure shows 
the contact page. 

 

             Fig 5: Contact information with embedded maps 

 

Both the login and the registrations pages are connected to the 
server as well as db for efficient validation of the user. Figure 
below displays a particular validation and the respective error 
message. 

 

                    Fig 6: Registration page with validation 

 

After the user login validation the stimulus test page is display 
where the test is to be taken. 

 

                                      Fig 7: Start test page 

 

                      Fig 8: Snapshot of stimulus test page 
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The server side scripting is done using PHP where the 
database connection, user validation and queries are typed. 
The server is trained to retrieve data from the database and 
also to validate results. 

  

                         

 

                            Fig 9: Server.php code 

                        

                             

6. CONCLUSIONS 

The main aim of our project is to provide a useful application 
to the hearing-impaired people. The multimedia application 
was developed based on the audio and video stimuli and this is 
an advance concept which deals with the mcgurk effect. The 
collected stimuli were both word validated and image 
validated and hence it is verified for usage. Once the patient 
undergoes a test the answers are validated with the use of 
database queries and the test scores are displayed. These test 
scores are accompanied with a graphical representation which 
is more convenient for the users to draw conclusions about 
their own performance. We make our end users satisfied while 
using this application. So this finds a way of ease to take test 
and make any future decisions about the treatment. 
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