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Abstract 

This study consists of evaluating the power of emerging AI that can be used in audio forensic 

investigation: these are AI Transcription and AI sound recognition. The combination of these AI 

Technologies with human expertise will offer a bright future by enhancing the investigation 

practices, especially audio forensic practice, in order to have better results in terms of efficiency, 

accuracy and reliability. This research will investigate these instruments effectiveness: Human 

expertise and AI combination; to give valuable insights that will help practitioners, scholars, and 

researchers in the field of audio forensic practice. With a legal pragmatic perspective, the study 

will be in the form of qualitative research, analyzing and reviewing related documents, AI articles, 

legal articles and concerned international regulations. The objective of this research consists of 

filling the gap of empirical studies, that assess Human-AI combination effectiveness, in audio 

forensic field. This empirical studies have not yet been done in previous literatures. The results 

and discussions highlight the strong power of innovation and AI technologies, such as AI 

Transcription and AI sound recognition, in accuracy and efficiency. But this AI integration still 

needs expert intervention, to ensure a fair and just outcomes in the audio forensic investigation, by 

bringing rigorous critical thinking, contextual analysis, subjective interpretation, emotion 

understanding and rational judgment. The results and discussions will end with a table, 

demonstrating the effectiveness of traditional methods, versus AI, versus combined methods. 

However, the conclusion part requires the Human-AI combination methods in audio forensic, to 

align with ISO legal standards. 
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INTRODUCTION 

The global emergence of AI has impacted many different areas especially the legal field. 

Innovative AI is starting to transform regulations and shaping the legal practice for professionals. 
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Some of that rising transformation is brought by AI transcription and AI sound recognition in the 

field of audio forensic investigation. This transformation presents rather positive impacts such us 

the improvement of the analysis of audio forensic by using AI power to detect and identify the 

suspicious speaker in audio forensic in case of crime case investigation, and also by decoding 

unclear or undetectable signals by human in the audio content [1][2]. Apart from that, AI 

Transcription has now the capacity to analyze overlapping voices, which is very essential in audio 

forensic practices [3].  

This article will answer these questions: How does the use of AI transcription and AI sound 

recognition with human expertise, contribute to the advancement of audio forensic investigation 

in a practical legal lens?  How can the combination of AI transcription and AI sound recognition 

with human expertise, advance audio forensic in enhancing outcomes accuracy and efficiency? As 

insight, this research will provide enhancement in audio forensic practices through the use of AI 

transcription and AI sound recognition integrated with human expertise.  

After analyzing previous researches, the study of the combination of AI audio forensic 

technologies with human expertise, its practical effectiveness and practical implications in audio 

forensic has not yet been done, especially in the legal practice field. Then, this lack of study in the 

specific field of audio forensic is the study gap.  

As a contribution to fill this research gap in the existing knowledge, this research aims to 

evaluate the effectiveness of AI transcription and AI sound recognition as methods in audio 

forensic analysis. As the research focus on the utilization of AI and human expertise, this involve 

an instrumentalism perspective. AI technologies and innovations will be utilized as an instrument 

in the audio forensic legal practice, to achieve objectives: fairness, accuracy, efficiency and 

reliability. To do so, along the study, even if the article will exhibit that AI demonstrates algorithms 

power in providing accurate and in depth analysis in audio forensic legal practice, the necessity of 

human intervention remains crucial in interpreting emotions, lies and tones that cannot be found 

by AI. The importance of the rational judgment of human or experts in the field plays big role in 

adjusting AI outcomes. And this stands to be the best way of achieving these goals: fairness, 

accuracy, efficiency and reliability. These goals are very important in ensuring justice in legal 
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proceedings, justice, and right for everyone, that cannot be hindered by the limitation of AI. Not 

only that but, to also have more in-depth analysis of the topic, a comparison study between the 

utilization of “Only AI”, “Only Human” (considered among traditional methods) and “AI and 

Human expertise” in audio forensic will be conducted.  This comparative study of different types 

of methods will present each method’s efficiency and challenges through a pragmatic perspective. 

It will reveal some limitations and improvements by placing human as a crucial element in 

interpretation and decision making phase.  

Therefore, the objective of this research is to evaluate the capacity of AI transcription and 

AI sound recognition working with human expertise, to have fruitful enhanced outcomes in terms 

of efficiency, accuracy and reliability. And these criteria of accuracy, efficiency and reliability is 

assured by the Universal Declaration of Human Rights in its Articles 7 and 10 stating the important 

role of human in discernment during legal proceedings in order to insure justice and fairness. Next, 

it will assess the limitations of AI technologies and the necessity of human intervention in 

interpreting emotional and rational matters. It is crucial to note that this research will offer valuable 

benefits because it consists of enhancing and advancing investigation practices in the framework 

of collaboration between AI and human expertise methods, specifically in audio forensic analysis.  

This article allows to give valuable insights to aid practitioners, policymakers in the field of audio 

forensic investigation, scholars and researchers in their works. It can be used as a foundation 

research for future researches related to AI integration and human expertise in audio forensic 

investigation. 

RESEARCH METHOD 

This study has a doctrinal research touch by addressing the International Declaration on 

Human Rights in terms of justice and fairness. Legal experts in audio forensics are obliged to 

ensure this right of fairness and justice in outcomes after analysis and investigations. In addition, 

this study will rather bring more practical insights and theoretical frameworks of audio forensic 

analysis through AI – Human combination method. This is a qualitative research. Thus, the study 

will conduct a qualitative data analysis by reviewing some legal literatures, legal documents, 

relevant rule like the UDHR, and other articles related to the topic. 
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RESULTS AND DISCUSSION 

Advancements results in Audio Forensic Investigation  

The transformation and innovation brought by AI transcription and AI voice recognition 

has shown important advancements in the legal practice of audio forensic investigation. And those 

advancements in accuracy and efficiency is not fulfilled without the crucial role of human 

expertise. 

Accuracy and Efficiency of AI technologies 

Study has shown that many government organizations, institutions and forensic experts are 

using AI to improve their methods of analysis. [4] In many countries such as the US, AI is currently 

employed in investigations [5][6]. This is because not only the innovative technological features 

of AI demonstrate its advanced capacity in identifying or recognizing speakers, but also, AI audio 

analysis is now shaped to address many types of environments whether a clear one, an outside or 

inside environment [7] in water in noises and many other characteristics of area [8]. Moreover, the 

algorithms of AI Transcription nowadays have the ability to detect unknown (by human) and 

covered signals. Which will be easy for an AI Transcriptor now to make an analysis of dispute 

speech or overlapping voice. This is the example of meetings or other action and dramatic 

scenarios [4][9]. As before, the feature of AI technology to identify a suspect or speaker is still 

present but rather improve to easily detect the ownership of the voice [10]. 

AI text decoding has currently the power to recover lost data or complicated data like 

“black boxes” and telephone calls [4]. And if the audio content is unclear, an Automatic Speech 

Recognition (ASR) can transcribe and solve unclear audio content, which is crucial in legal settings 

[11]. Those technological development plays big role in the admissibility of audio evidence in 

courts or investigations. 

Important roles of human intervention 

Even if AI is considered to be powerful, it has limitations. It is important to stress that AI 

processes its analysis through algorithm. It has not heart or brain like human. It may know the 

significance or even imitate many emotions but this is not genuine, this is fruit of algorithms [12]. 

AI cannot detect real lies, tones, traits and real emotion cues in audio investigation, which is 
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however very important in case study like crime scenarios. Let’s illustrate it with an example. For 

example, behind the scene of the audio somebody is threaten to say something against his or her 

will. Another case stated by Toghuj [13], where the person may be bribed or corrupted or under 

sort of coercion or influenced by hate or revenge. All those cases examples demonstrate the 

necessity of identifying the language used and way of communication in the audio, the state of the 

speaker and any other human complex elements.  That is why this article calls for a mixed method 

of AI's analytical power with human interpretative skills. 

Apart from that, it is also important to consider the contextual interpretation by humans, 

because all contexts are not all in the audio. There are other facts combined with the audio analysis 

to study together in order to solve a case, not only the audio content. And this contextual 

background is not in the study area of AI. This is rather expert tasks [14]. But another valuable 

insight that human will bring in the analysis is the “Benefits of doubt” After deep analysis in audio 

forensic practice, human has the obligation to assess all elements and give a reliable evidence 

outcome [11]. Experts use their critical thinking, empathy, rational judgment that AI cannot 

proceed. 

In summary, AI and experts are complementary and their synergy will produce effective 

and reliable audio forensic analysis. 

Comparison of audio forensic investigation methods 

To conduct this comparative study of the use of “only AI”, “only human” analysis, and a 

combination of both in audio forensic investigations, scenarios from existing literature will be 

analyzed:  

- “AI Only” method: Baskoro & al. [15], consider the use of AI in audio forensic to analyze 

modified audio content. AI can detect modification fast but remains limited on 

technological elements.  

- “Human Only” method: Dzulfikar & al., [16] take a case analyzed by an expert using audio 

forensic traditional methods based on his knowledge and skills. The results of this study 

indicate that expert is influenced by emotional factors and his subjective understanding and 

contextual interpretation. 
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- “Human-AI” method: Krishnan & Hofmann, [17] demonstrated that after using both the 

AI and human skills in audio forensic analysis, AI algorithms can be effective and experts 

support it by conducting rigorous human analysis. 

By comparing the outcomes of these three approaches, here is the table evaluating the strengths 

and limitations of each method. 
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Table 1. Table Comparison of 3 types of methods in audio forensic investigations 

Analysis Description Strengths Limitations 

AI Only Use of AI in audio forensic to 

analyze modified audio content. 

AI detect modification fast but 

remains limited on technological 

elements.  

Speed, efficiency Potential oversight 

of nuanced aspects 

Human Only Expert using audio forensic 

traditional methods based on his 

knowledge and skills. Expert 

influenced by emotional factors 

and his subjective understanding 

and contextual interpretation. 

In-depth insights, 

contextual 

understanding 

Time-consuming, 

subjective 

interpretation 

Human -AI  Using both AI and human skills in 

audio forensic analysis, AI 

algorithms effective and experts 

support by conducting rigorous 

human analysis. 

Comprehensive 

assessment, 

balanced analysis 

Complexity in 

integrating human 

and AI inputs 

CONCLUSION 

In conclusion, AI transcription and AI sound recognition has transformed and innovated 

the legal practice of audio forensic investigation. These AI tools combined with human expertise 

bring beneficial advancements in the field of audio forensic. However, this study requires that this 

human-AI combination method must be in harmony with international standards of laboratory. 

These international standards or protocols are stated by ISO/IEC 17025.  ISO/IEC 17025 will 

empower its recognition and credibility. This international norm provides rigorous criteria for 

laboratory procedures and outcomes. It will be a valuable research in the future to study the testing 

of this combination of AI and human expertise in audio forensic, by practitioners in order to get 
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accreditation and validation from this ISO/IEC 17025. Following this protocol consists of 

evaluating the adherence of the methods to standards of accuracy, reliability, and quality in audio 

forensic investigation. And this is always a path towards an enhanced audio forensic investigation. 
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