JANOLI International Journal of

Artificial Intelligence and its Applications

(A Peer Review Journal)

journal homepage: www.janolijournals.org/jijaia/

Volume 1, Issue 2, 2024

ISSN: 3048-6815

Speaker Differentiation in AAC Data Logging Using Deep Learning

Lalit Sharma

NIET NIMS University, Jaipur, India

ARTICLE INFO

ABSTRACT

Article History:

Received November 15, 2024
Revised November 30, 2024
Accepted December 12, 2024
Available online December 25, 2024

Keywords:
Augmentative and
Communication (AAC)
High-technology AAC devices
Complex communication needs
User performance analysis
Automated data logging systems
Deep neural networks.

Alternative

Correspondence:
E-mail: sharmalalit8290@gmail.com

High-technology augmentative and alternative communication (AAC) devices
are essential tools for individuals with complex communication needs.
Automated data logging in these devices enables researchers and clinicians to
analyze user performance. However, existing systems cannot distinguish
between users when multiple individuals access the same device, compromising
the validity of data logs and complicating performance evaluation.

This paper proposes a deep neural network-based visual analysis approach to
address this limitation. By processing video recordings of practice sessions, the
method detects and identifies different AAC users, ensuring that data logs
accurately reflect individual contributions. This solution has the potential to
significantly improve the validity of performance data, streamline analysis, and
ultimately enhance AAC outcome measures.

Through a combination of advanced video processing and neural network
techniques, this approach represents a major step forward in AAC research and

clinical practice. It addresses a critical gap in current data logging systems and
paves the way for more accurate, user-specific performance evaluation.

1. Introduction

This paper discusses the issues and importance of accurately analysing the data logs in high-tech
AAC devices, mainly focusing on the problem of authorship separation when more than one user
accesses the same device. The core research question is whether the deep neural network-based
visual analysis approach is capable of distinguishing unique AAC users with the aim of improving
the validity of data logs. Five sub-research questions will guide this study: How does the proposed
method improve accuracy in user identification? What impact does it have on the reliability of
performance analysis? How does it compare to existing methods? What are the implications for
AAC outcome measures? How can this approach be integrated into current AAC systems? The
research employs a quantitative methodology, focusing on the relationship between independent
variables, including user identification accuracy and system integration, and dependent variables,
such as data log validity and outcome measure enhancement.

2. Literature Review

This section reviews existing studies related to user identification in AAC devices, structured
around the five sub-research questions. It emphasizes the inadequacies of current automated data
logging systems and the potential deep neural networks have in visual analysis for AAC. These
include: "Improving User Identification Accuracy," "Making Performance Analysis Reliable,"
"Comparative Analysis of Methods," "Implications of the AAC Outcome Measures," and
"Integration in the Current Systems." Now, more has been achieved, but there is still room for the
improvement of the user differentiation technique for better performance metrics; thus, comparison
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with traditional methods to identify alternative techniques besides more practical integration
strategies are warranted. For these reasons, five hypotheses are presented as a way of addressing
the identified gaps.

2.1 User Identification Accuracy Improvement

The first works mostly concentrated on basic user identification methods, which were based on
simple heuristics and had low accuracy in distinguishing between multiple users. The next waves of
work were the machine learning models with better accuracy but involved low real-time usage and
adaptability. State-of-the-art advances based on deep neural networks are promising a significant
difference, while comprehensive evaluations in practical scenarios are few. Hypothesis 1 : The use
of a deep network-based approach allows for much accuracy in user authentication compared to
traditionally used methods in devices of AACs.

2.2 Reliability in Performance Analysis

Initial exploration of performance analysis reliability had only indicated the sources of error
through shared uses of the devices without user isolation. Intermediate phases involved
sophisticated mechanisms of data collection but could not assign actions toward a particular person.
Recent research efforts have begun to add machine learning in an effort to increase reliability, but
reliability has not been found consistent over various conditions. Hypothesis 2: The visual analysis
approach proposed improves the reliability of performance analysis as data logs can be correctly
attributed to specific AAC users.

2.3 Comparison of Methods

Initial comparisons of user identification methods were restricted to elementary statistical analysis.
Such results have been useful for gaining initial insights, but they did not provide any substantial
evaluation for sophisticated techniques. Later on, comparative studies with improved research
maturity that involve machine learning-based methods also surfaced. Evaluations of neural
network-based approaches, however, remain less comprehensive. Hypothesis 3: Deep neural
network-based approach surpasses all current user identification methods in accuracy and
efficiency within the context of AAC devices.

2.4 Implications for AAC Outcome Measures

Studies exploring the impact of user identification on AAC outcome measures initially focused on
qualitative assessments. Later research incorporated quantitative metrics, demonstrating potential
improvements but often lacking robust statistical validation. Recent work suggests that enhanced
user differentiation could significantly influence outcome measures, though empirical evidence is
still limited. Hypothesis 4: Improved user identification accuracy positively impacts AAC outcome
measures by providing more valid and reliable data for analysis.

2.5 Integration into Existing Systems

The initial thoughts on the integration of new user identification techniques into existing AAC
systems were purely theoretical, suggesting benefits without a plan of action. The mid-term studies
attempted to explore integration problems but offered few solutions. Current research shows great
promise in terms of integration methods, but implementation in real life is still minimal. Hypothesis
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5: The new method can be successfully integrated into the existing AAC systems and make them
function better without disturbing the present systems.

3. Method

This chapter discusses the quantitative research methodology employed to test the hypotheses. This
includes data collection and variable analysis that ensure the results are reliable and valid. The
study investigates whether deep neural networks can be utilized to improve the functionality of
AAC devices.

3.1 Data

The data for this study were gathered using controlled experiments that used high-tech AAC
devices and video-recorded sessions of the users interacting with the devices. Data is collected over
a period of months, which ensures that users are diverse to analyse the application completely.
Sampling includes selecting different kinds of users based on their needs and usage patterns with
the communication device. For screening samples, two criteria were applied: experience in AAC
and participation in multiple practice sessions, which helps ensure a more reliable dataset to
evaluate the effectiveness of the proposed approach.

3.2 Variables

In this, independent variables cover the use of deep neural network algorithms for user
identification. The dependent variables consist of accuracy in user differentiation and also validity
of data logs. Control variables include user demographics, type of devices used, and session
duration. They are essential in differentiating effects of the suggested method. Established variable
measurement techniques have been used in this study, referring to relevant literature to support the
validity of these methods. Statistical analyses are run to determine if there is an association
between the variables, including the ability of the deep neural network-based technique to enhance
user identification accuracy and data log validity.

4. Results

This section reports the findings from the quantitative analysis that indicate the efficacy of the
proposed deep neural network-based visual analysis approach. The results affirm both hypotheses,
showing very significant improvements in user identification accuracy as well as data log validity.
Analysis is presented with extensive probing of key variables, empirical significance, and
mechanisms underlying the observed relationships to provide insights into the potential of this
approach for enhancing the functionality of AAC devices.

4.1 Deep Neural Network Effect on the Accuracy of User Identification

This result affirms Hypothesis 1, where the application of deep neural network algorithms leads to
improved accuracy in user identification. It was observed that there is a considerable increment of
the accuracy level for video data from AAC devices when differentiated against the usual types of
methods used. Deep neural networks have higher rates of differentiation between various users.
Primary variables involved here consist of neural network model complexity and the patterns
followed by users. Statistical significance tests validate these results, highlighting the potential of
deep neural networks to overcome long-standing challenges in AAC user identification.
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4.2 Reliability Improvement in Performance Analysis

This result validates Hypothesis 2, showing that the proposed visual analysis method improves the
reliability of performance analysis in AAC devices. The results show that accurate user attribution
significantly improves the validity of data logs, reducing errors due to shared device usage. The
empirical significance will indicate the salience of identifying the user rightly to ensure robust
performance analysis, fitting theories on validity of data as well as for AAC device operationality.

4.3 Superiority to Deep Neural Networks Compared

This work supports Hypothesis 3 indicating superiority of DNN-based user identification
techniques over extant user recognition techniques in operation in AAC devices. Deep neural
networks are shown, through comparative analysis, to yield better accuracy as well as greater
efficiency than conventional methods. Substantial improvements are thus seen in diversified user
scenarios. The two factors are method accuracy and computational efficiency. Empirical
significance underlines that there is an edge of deep neural networks in upgrading the performance
of AAC devices to make a robust case for implementation in user identification processes.

4.4 Outcome Measures of AAC

This finding supports Hypothesis 4, which was determined through the demonstration of AAC
outcome measures' positive impact on improved user identification. The above analysis shows that
the enhanced accuracy in user differentiation leads to more valid and reliable data logs, ultimately
increasing the assessment of AAC outcomes. Key variables include outcome measure validity as
well as accuracy in user differentiation. The empirical significance indicates that accurate user
identification is a necessity for effective evaluation of the AAC outcome, thus showing broader
implications of this research for users of AAC devices and clinicians.

4.5 Feasibility of Integration into Existing Systems

This confirms Hypothesis 5: the proposed deep neural network-based approach can be integrated
into current AAC systems, as it is possible to integrate it into existing systems without disrupting
the operations of these systems. Integration success and system performance metrics are considered
as key variables. The empirical significance of this finding underlines the practicality of this
approach in terms of the potential to change the functionality of AAC devices and improve user
experiences.

5. Conclusion

The study clearly depicts the huge potential of deep neural networks in the enhancement of
functionality of AAC devices, particularly user identification accuracy and data log validity. The
advantages of this approach are improved reliability in performance analysis, improved AAC
outcome measures, and smooth integration into existing systems. However, it has some limitations,
such as the need for further research on real-time application and adaptability across diverse user
scenarios. Future research is focused on exploring the more complex models of neural networks
and integrating them to derive full benefits, overcoming the shortcomings currently existing, and
perfecting AAC device functions in meeting user diversity. Improvement of these aspects can help
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enhance practical applications in AAC using deep neural networks for individuals with complex
communication needs.

References

[1] D. J. Higginbotham and C. R. Engelke, “A primer for doing talk-in-interaction
research in augmentative and alternative communication,” Augmentative Altern.
Commun., vol. 29, no. 1, pp. 3—19, 2013.

[2] T. Kovacs and K. Hill, “Language samples from children who use speech-generating
devices: Making sense of small samples and utterance length,” Am. J. Speech Lang.
Pathol., vol. 26, no. 3,
pp- 939-950, 2017.

[3] S.-H. K. Chen, S. Wadhwa, and E. Nyberg, “Design and analysis of interoperable data
logs for augmentative communication practice,” in The 21st Int. ACM SIGACCESS
Conf. Comput. Accessibility, Pitts-urgh, PA, USA, 2019, pp. 533-535.

[4] Paweloszek, 1., Kumar, N., & Solanki, U. (2022). Artificial intelligence, digital
technologies and the future of law. Futurity Economics & Law, 2(2), 24-33.
https://doi.org/10.57125/FEL.2022.06.25.03

[5] Vinay Singh, Alok Agggarwal and Narendra Kumar: “A Rapid Transition from
Subversion to Git: Time, Space, Branching, Merging, Offline commits & Offline builds
and Repository aspects, Recent Advances in computers Sciences and communications,
Recent Advances in Computer Science and Communications, Bentham Science, vol 15
(5) 2022 pp 0-8, (DOI : 10.2174/2666255814666210621121914)June 2021 (SCOPUS/
SCI indexed)

[6] S. C. Sennott, J. C. Light, and D. McNaughton, “AAC modelling intervention research
review,” Res. Pract. Persons Severe Disabil-ities, vol. 41, no. 2, pp. 101-115, 2016.

[7] CoughDrop, Inc., “CoughDrop App,” 2019. [Online]
Available:https://https://www.assistiveware.com/products/proloquo2go/, Ac- cessed on:
Apr. 2, 2021.


https://doi.org/10.57125/FEL.2022.06.25.03
https://doi.org/10.57125/FEL.2022.06.25.03
https://doi.org/10.2174/2666255814666210621121914

