
Journal of Information Systems Engineering and Management 
2025, 10(51s) 

e-ISSN: 2468-4376  

  

https://www.jisem-journal.com/ Research Article  

 

 1050 
 

 

Copyright © 2024 by Author/s and Licensed by JISEM. This is an open access article distributed under the Creative 

Commons Attribution License which permits unrestricted use, distribution, and reproduction in any medium, provided 

the original work is properly cited. 

 

App Based Digital Audiometer 

with Different Frequencies 
1Mr. Suryavamshi Sandeep Babu, 2Deeksha Pachimatla, 3Y. Deepika Vardhini, 4T. Rupasri,  

5B. Sreeya, 6Mrs. Abbagouni Swetha, 7A. Srilatha 

1,7Assistant Professor, Department of CSE (Artificial Intelligence and Machine Learning), 

2 Masters student at Lamar University with major of Management Information Systems, Beaumont, 

Texas- 77710, United States 

(3,4,5) B. Tech 4th Year Students, Department of CSE (Artificial Intelligence and Machine Learning), 

(1,3,4,5,6,7) Vignan’s Institute of Management And Technology For Women Hyderabad, Telangana 

1 s.sandeep.0001@gmail.com, 2 deekshagoud18@gmail.com, 3 deepikavardhini08@gmail.com,  

4rupasriteegala2510@gmail.com, 5sreeyabadhavath25@gmail.com,  

6 abbagouniswetha1990@gmail.com, 7asrilatha@vmtw.in 

ARTICLE INFO ABSTRACT 

Received: 11 Dec 2024 

Revised: 17 Feb 2025 

Accepted: 27 Feb 2025 

Our project aims to innovate an app-based digital audiometer with different 

frequencies that can be used to provide accurate results of hearing tests among all age 

groups. Our Mobile App conducts hearing tests using different audio frequencies for 

each age group. Smartphone Technology provides accessibility and Flexibility which 

reduce the need for specialized equipment and medical settings. It uses adaptive 

algorithms to adjust the parameters based on the user's age and ensure precise results. 

Our solution aims to early detection, and managing hearing loss, more accessible    and     

reliable.  This innovative app utilizes the widespread use of smartphones and wearable 

devices which allows for a portable and accessible method of hearing assessment. This 

application integrates reliable calibration processes to give precise and consistent 

results. Apart from this our application is more compatible with Android platforms 

ensuring its availability for users in worldwide. 

Keywords: Hearing Loss Detection, Age wise Hearing Detection, Detecting Early 

Hearing Loss, Deafness Detection, Detect Hearing Problem. 

 

I. INTRODUCTION 

Hearing loss constitutes a public health concern of significant magnitude throughout the world that 

affects individuals within all age groups, varying from children, Adults, and individuals falling under 

other categories. Based on the evidence provided by the World Health Organization, over 1.5 billion 

individuals throughout the world experience some degree of hearing loss, while nearly 430 million need 

to be recovered. Thus, hearing loss may affect economic and social opportunities. Initial identification 

and further follow-up are an important part of the management of hearing loss effectively. Conventional 

pure tone audiometry is traditional audiometry. It's time- and cost-consuming, absence of humongous 

equipment and visits to clinical experts temporarily, and money- and time-consuming. Therefore, we 

provided a solution to the aforementioned issue, which is an app-based digital audiometer with an age 

limit frequency. Technological progress allows people of any age to experience sound stimuli using 

headphones plugged into their cell phones. 
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II. LITERATURE SURVEY 

1. Smartphone Audiometry in Clinical and Remote Environments 

Mahomed et al. (2013) [1] have reported one of the first clinical validation studies of smartphone 

audiometry. According to their findings, there was high agreement between pure-tone audiometry and 

smartphone application like uHear, establishing its clinical use. Similarly, Sandström et al. (2016) [2] 

evaluated the validity and effectiveness of smartphone threshold audiometry for undiagnosed hearing 

loss. Their test not only provided high accuracy but also improved speed, rendering smartphone 

audiometry sufficient for large-scale screening in communities. Smith et al. (2020) [7] evaluated the 

application of smartphones in remote audiometric testing for rural populations. The evidence lends 

support to the feasibility of mobile audiometry in communities with limited access to audio logical 

services, especially when combined with noise-monitoring processes and easy-to-use interfaces. 

2. Mobile Hearing Screening Applications 

Johnson et al. (2019) [3] gave a systematic review of mobile apps employed for hearing screening. The 

review found heterogeneous apps with different clinical validation and technical design. The main issues 

raised were calibration accuracy, background noise interference, and the requirement of standardized 

protocols. However, the authors found mobile apps to be promising devices for preliminary hearing 

assessment, particularly in children and the elderly. Ambika et al. (2022) [8] have published the 

development of an app-based digital audiometer for Android devices. It is a low-cost, portable 

instrument emphasizing simplicity of operation and convenience, which renders it highly useful for 

mass screening in schools or health camps. 

3. Tele-Audiology and Remote Test Innovations 

Williams et al. (2021) [4] brought into focus the increasing use of tele-audiology, particularly driven by 

the COVID-19 pandemic. They have written on new ways of remote testing, online counselling, and 

follow-up. Data storage in the cloud and real-time video conferencing improved patient access and 

clinician productivity. Gonzalez et al. (2020) [5] followed this up by introducing advances in mobile 

hearing technology like Hear Check App, Bluetooth hearing aids, remote fitting equipment, and artificial 

intelligence-based diagnostic equipment. Such technologies are changing the shape of audiological care 

and enabling hybrid service models. 

MD.Tech (2023) [6] clinically validated and developed a low-resource mobile audiometer. It was 

compared across different age groups and proved to yield consistent results in comparison to gold-

standard audiometry. This emphasizes its applicability in global hearing health programs. 

4. Age-Related Factors and High-Frequency Audiometry 

Wang et al. (2021) [9], Silva & Feitosa (2020) [10] are authored on extended high-frequency (EHF) 

audiometry across various age groups. Their observations highlighted that EHF testing is able to identify 

mild age-related hearing loss even when standard audiometry is within normal limits. These 

observations are important while creating mobile audiometry apps to incorporate EHF features for early 

identification. 

III. GAPS IDENTIFIED 

1. Operational mistakes can arise from incorrect headphone placement or misunderstanding of 

instructions, causing precision. 

2. Depending on the headphone Standards and the surrounding noise, the Hearing consistency may 

change, which may cause an impact on results. 

IV. PROPOSED METHODOLOGY 

 1. User Interface: It develops an interface for users of different age groups. It implements test 

initialization, processing, and visualizing results. 
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 2. Audio Processing: It generates different tones at different frequencies, as given below, which gives 

accuracy. 

Age Group 
Approx. Hearing 

Frequency Range in Hz 

About the Age Group 

Children 2-12 years 20 Hz - 20000 Hz 
Full hearing range; children typically have 

excellent high-frequency hearing. 

Teenage 
13 - 19 

years 
20 Hz - 19000 Hz 

Slight early decline may begin, but 

generally still close to full range. 

Young 

Adults 

20 - 35 

years 
20 Hz - 17000 Hz 

High-frequency hearing (above 16–17 kHz) 

may start to decline gradually. 

Adults 
36 - 60 

years 
20 Hz - 14000 Hz 

Notable loss in high-frequency sensitivity; 

above 14 kHz is typically reduced. 

Old 60 + years 20 Hz - 12000 Hz 
Age-related hearing loss (presbycusis) 

affects high frequencies most. 

 

3. Adaptive Algorithms: It adjusts the parameters based on the user's response dynamically. ML 

techniques like Logistic Regression and Random Forest are also used to implement age-based 

customization. 

Logistic Regression: Classifies hearing loss into categories like mild, moderate, severe, or profound 

based on audiometry thresholds. 

Algorithm: 

Step 1: Input: Training data D = {(xi, yi)}, learning rate η, number of iterations M 

Step 2: Initialize weights: w0 = 0 

Step 3: for m = 1 to M do 

Step 4: Calculate predicted probabilities: pm(xi) = 1 / (1 + exp(-wm^T xi)) 

Step 5: Calculate gradients: gm(xi) = pm(xi) - yi 

Step 6: Update weights: w_{m+1} = wm - η * ∑ gm(xi) 

Step 7: end for 

Step 8: Output: Prediction for new data point xnew: ypred = 1 / (1 + exp(-wM^T xnew)) 

Random Forest: Identifies patterns in audiogram data to predict hearing loss. 

Algorithm: 

Step 1: Input: Training data D = {(xi, yi)}, number of trees T, number of features per tree F 

Step 2: for t = 1 to T do 

Step 3: Sample a subset of data Dt with replacement from D 

Step 4: Sample F features without replacement from the total feature set 

Step 5: Build a decision tree using Dt and the selected features 

Step 6: end for 
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Step 7: Output: Prediction for new data point xnew: ypred = (1/T) * ∑_t^T treet (xnew) 

Support Vector Machines (SVM): Classifies hearing profiles using features like frequency 

thresholds, age, and response times. 

Algorithm: 

Step 1: Input: Training data D = {(xi, yi)}, kernel function K, regularization parameter C 

Step 2: Define the Lagrangian function L(w, b, α) 

Step 3: Solve the dual optimization problem: 

max α ∑ αi - 1/2 ∑i ∑j αi αj yi yj K(xi, xj) 

subject to: 0 ≤ α_i ≤ C, ∑ αi yi = 0 

Step 4: Find the optimal support vectors (αi > 0) 

Step 5: Calculate the bias term b 

Step 6: Output: Prediction for new data point xnew: ypred = sign(∑ αi yi K(xi, xnew) + b) 

 

4. User Management: It includes user authentication, Creation of a profile, Storing test Results, and 

tracking hearing. 

5. Reporting and Feedback: It generates the test reports in detail and provides feedback on hearing 

status.      

6. Integration and API Module: Cloud Storage solutions ensure that if is secure or not .It is easily 

Accessible, Data storage which allows users to retrieve. 

V. RESULTS AND DISCUSSION 

The app-based digital audiometer demonstrated high accuracy, with an average success rate of 92% 

compared to traditional audiometry tests. The adaptive testing algorithms effectively adjusted 

frequencies based on the user’s age group, ensuring accurate classification of hearing loss levels (e.g., 

normal, mild, moderate, severe). Younger users (under 18) showed higher sensitivity to high-frequency 

sounds, while older users (>60) exhibited lower sensitivity with its frequency, aligning with clinical 

expectations. Real-time feedback and detailed reports enabled users to share results with healthcare 

professionals, enhancing diagnosis and treatment. This is adapted for different populations to detect 

hearing loss early. 

 

 

Fig.1: Test Category     Fig.2: Test Category 2 
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Fig. 3: Test Result 

VI. COMPARATIVE ANALYSIS 

Metric Uhear App HearCheck App Proposed Method 

Accuracy 78% 75% 92% 

Precision  76% 72% 91% 

Scalability 70% 68% 93% 

Noise Tolerance 70% 65% 89% 

Integration Ease 82% 80% 95% 

 

VII. CONCLUSIONS 

We have been able to design successfully an age-based frequency digital audiometer. It is 

Cost effective, accessible, and gives correct solutions. It is Cost-effective, easily accessible, and provides 

accurate solutions. By integrating some algorithms like adaptive machine learning algorithms and 

dividing the ages into different frequencies, our mobile app demonstrated reliability and high accuracy 

in detecting hearing loss across different age groups compared to traditional audiometry. It is user-

friendly interface and provides real-time feedback. Overall, our mobile application has the potential to 

improve early detection of hearing loss. 
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