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“Technology is usually fairly neutral. It’s like a 

hammer, which can be used to build a house or to 

destroy someone’s home. The hammer doesn’t 

care. It’s almost always up to us to determine 

whether the technology is good or bad.” 

– Noam Chomsky 



 

ABSTRACT 

 

This dissertation examines the role of professional interpreters (PIs) in the field of Speech-to-

Speech Translation (S2ST), moving beyond the conventional assumption that their 

participation is largely restricted to data collection, annotation, and system evaluation. 

Although S2ST has progressed substantially as a technological response to multilingual 

communication needs, the broader potential of interpreter competence remains insufficiently 

explored in the literature. In light of this gap, the present study investigates how the knowledge 

and skills that constitute PI competence may contribute to a wider range of stages in the 

development of S2ST systems, while also reconsidering the relationship between human 

interpreters and language technologies from a complementary, rather than substitution-

oriented, perspective. Methodologically, the research adopts a mixed-methods design based on 

the compilation of two domain-specific corpora of open-access academic publications retrieved 

from Google Scholar through Publish or Perish. The first corpus, focused on Interpreting, 

comprises 264 publications, while the second, dedicated to S2ST, contains 953 publications. 

After retrieval, metadata cleaning, selection, and file organization, both corpora were submitted 

to semantic and contextual analysis using ChatGPT-o1. The model was employed to identify, 

on the one hand, the principal domains of PI competence and, on the other, the main 

development stages of S2ST systems. The resulting reports were then comparatively examined 

in order to determine the stages at which interpreters’ expertise could make meaningful 

contributions. Given the known limitations of generative AI, particularly the risk of 

hallucination, the analyses were constrained to the uploaded corpora and subsequently 

subjected to manual verification against the source materials. The findings indicate that PI 

competence is a multidimensional construct encompassing linguistic and communicative 

mastery, cultural and contextual sensitivity, cognitive agility, discourse management, 

terminology handling, and ethical-professional judgment. Likewise, the study identifies seven 

major stages in the development of S2ST systems and demonstrates that the competence of 

professional interpreters may be relevant across far more stages than is commonly 

acknowledged. Rather than functioning solely as providers of training data or as evaluators of 

output quality, interpreters emerge as potential contributors to system design, communicative 

modeling, interface refinement, prosodic and pragmatic calibration, bias mitigation, and ethical 

risk assessment. This dissertation argues, therefore, that S2ST development can benefit from a 



 

more systematic integration of interpreter expertise. By proposing a framework that positions 

PIs as collaborators in the design of more human-centered, inclusive, and ethically responsive 

technologies, the study contributes to ongoing discussions at the intersection of Interpreting 

Studies, artificial intelligence, and multilingual communication. 

 

Keywords: professional interpreter, speech-to-speech translation, interpreting studies, 

artificial intelligence 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

RESUMO 

 

Esta tese examina o papel dos intérpretes profissionais (IPs) no campo da interpretação 

automática (S2ST, do inglês speech-to-speech translation), indo além da suposição 

convencional de que sua participação se restringe, em grande medida, à coleta de dados, à 

anotação e à avaliação de sistemas. Embora a tecnologia S2ST tenha avançado 

substancialmente como resposta tecnológica às necessidades de comunicação multilíngue, o 

potencial mais amplo da competência do intérprete permanece ainda pouco explorado na 

literatura. Diante dessa lacuna, o presente estudo investiga de que maneira os conhecimentos e 

as habilidades que constituem a competência do IP podem contribuir para uma gama mais 

ampla de etapas no desenvolvimento de sistemas S2ST, ao mesmo tempo em que reconsidera 

a relação entre intérpretes humanos e tecnologias da linguagem sob uma perspectiva de 

complementaridade, e não de substituição. Metodologicamente, a pesquisa adota uma 

abordagem de métodos mistos com base na compilação de dois corpora, compostos por 

publicações acadêmicas de acesso aberto recuperadas no Google Scholar por meio do software 

Publish or Perish. O primeiro corpus, centrado em Interpretação, é composto por 264 

publicações, enquanto o segundo, dedicado à S2ST, contém 953 publicações. Após a 

recuperação, a limpeza dos metadados, a seleção e a organização dos arquivos, ambos os 

corpora foram submetidos à análise semântica e contextual com o uso do ChatGPT-o1. O 

modelo foi empregado para identificar, por um lado, os principais domínios da competência do 

IP e, por outro, as principais etapas de desenvolvimento dos sistemas de S2ST. Os relatórios 

resultantes foram então examinados comparativamente com o objetivo de determinar em quais 

etapas a expertise dos intérpretes poderia oferecer contribuições significativas. Considerando 

as limitações conhecidas da inteligência artificial generativa, especialmente o risco de 

alucinação, as análises foram restringidas aos corpora anexados ao ChatGPT-o1 e, 

posteriormente, submetidas à verificação manual com base nos materiais-fonte. Os resultados 

indicam que a competência do IP é um fenômeno que abrange domínio linguístico e 

comunicativo, sensibilidade cultural e contextual, agilidade cognitiva, gerenciamento 

discursivo, manejo terminológico e julgamento ético-profissional. Do mesmo modo, o estudo 

identifica sete etapas principais no desenvolvimento de sistemas S2ST e demonstra que a 

competência dos IPs pode ser relevante em muito mais etapas do que se costuma reconhecer. 

Em vez de atuarem apenas como fornecedores de dados de treinamento ou avaliadores da 

qualidade das saídas do sistema, os intérpretes emergem como potenciais colaboradores no 



 

design de sistemas, na modelagem comunicativa, no refinamento de interfaces, na calibração 

prosódica e pragmática, na mitigação de vieses e na avaliação de riscos éticos. Esta tese 

sustenta, portanto, que o desenvolvimento da tecnologia S2ST pode se beneficiar de uma 

integração mais sistemática da expertise dos intérpretes. Ao propor um quadro teórico que 

posiciona os IPs como colaboradores no desenvolvimento de tecnologias mais centradas no 

humano, inclusivas e eticamente responsáveis, o estudo contribui para as discussões em curso 

na interseção entre os Estudos da Interpretação, a inteligência artificial e a comunicação 

multilíngue. 

 

Palavras-chave: intérprete profissional, speech-to-speech translation, estudos da 

interpretação, inteligência artificial 
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1. Introduction 

 

The first part of this introductory chapter presents the motivation behind this study, 

outlining its central focus and specific objectives. The second part contextualizes the academic 

path that led to the formulation of this research, along with the underlying rationale that guided 

its development. 

 

1.1. Motivation 

This dissertation investigates the expanded role of Professional Interpreters (PIs) in 

Speech-to-Speech Translation (S2ST) development. Moving beyond traditional data 

annotation, it argues that PI competence is vital across all technical stages. By integrating their 

unique contextual and cultural awareness, S2ST systems can evolve from mere substitutes to 

sophisticated, human-informed tools. 

S2ST is a technology that converts spoken words from one language into another and 

plays back the translation. Its main goal is to overcome language barriers and make 

communication easier.  

In crisis situations, humanitarian workers can use S2ST tools to talk directly with 

displaced populations who speak different languages. This ensures important information is 

communicated accurately and quickly. 

In schools and other educational settings, S2ST helps students access resources in any 

language, enabling them to participate in important conversations. This can potentially give 

access to knowledge, no matter what language students speak. 

S2ST technology could significantly change the interpreting profession. This shift 

comes with both challenges and new opportunities. 

On the one hand, S2ST systems might decrease the demand for PIs in routine or less 

critical situations because they provide real-time multilingual communication. On the other 

hand, given the limitations of S2ST, PIs will still be necessary in situations where their unique 

knowledge and skills are demanded. 

Unlike S2ST systems, PIs can capture irony, sarcasm, cultural allusions, subtext and 

many other aspects crucial to understanding a spoken or signed message. Despite their 

superiority over machines, however, PIs have been employed mainly in the stages of data 

collection and annotation and in the stages of evaluating S2ST systems. 
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While this view recognizes the importance of PIs as information managers in ensuring 

the quality and accuracy of training data, it tends to neglect the wider potential of their 

competence. By confining PIs to data supplying and evaluation of output, S2ST research has 

failed to explore how the competence of these professionals could improve the practical 

application of S2ST technologies or how these tools might complement PIs in their profession 

(Pöchhacker, 2024). 

In view of this, what other stages of S2ST development could PIs contribute to? To 

address such a question, the main focus of this dissertation is to understand the role of PIs 

within S2ST in addition to data training and output evaluation. 

The specific objectives of this dissertation are 

 

i. To identify the knowledge and skills that constitute the competence of PIs and 

their influences; 

ii. To envisage in which stages of the development of S2ST systems PIs can 

perform;  

iii. To call into question the interaction between PIs and S2ST technologies. 

 

Within the evolving landscape of Interpreting Studies, technology is typically 

categorized into three distinct layers: tools that support the interpreter's delivery (such as 

terminology banks and specialized datasets), platforms that mediate the service and facilitate 

training (such as Zoom or RSI platforms), and finally, the realm of automation and Artificial 

Intelligence. This third category includes machine interpreting applications designed to assist 

end-users or, in some cases, to function as a substitute for human professionals. In this 

dissertation, we will focus our discussion on the latter and their relation to PIs. 

 

1.2. Rationale 

 

Our interest in the intersection of interpreting and technology arose approximately 10 

years ago, during our undergraduate studies in Translation. In 2016, our discussions on this 

topic with our advisor professor culminated in the formulation of our final course paper entitled 

The State of the Art in Speech-to-Speech Translation: From Post-War to Speech Translation 

Apps (Freitas, 2016), which we publish as a book in 2020 (Freitas & Esqueda, 2020). 
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In 2018, I was admitted to the Master’s program in the Programa de Pós-graduação em 

Estudos Linguísticos (PPGEL), becoming a member of the research line 3, which investigates 

language, teaching, and society. During that period, our research focused on the expectations 

and perceptions of Brazilian users regarding S2ST mobile applications (Freitas, 2022). 

We are currently affiliated with the same research line and the same graduate program. 

At this moment, however, we consider that a significant opportunity in the development of 

S2ST systems is focused on the professional interpreter. Therefore, this dissertation proposes 

an integrated approach, in which PIs go far beyond traditional tasks such as data supplying and 

evaluation. 

We consider it of utmost importance to clarify that the choice of the term “competence” 

is due to its widespread use in the relevant literature. In this study, therefore, competence refers 

to the set of knowledge and skills developed by PIs to perform their tasks effectively. 

Although it is beyond the scope of our study, we are aware of the ongoing debates 

regarding the use of this term. Esqueda (2025), for instance, argues that “due to its standardized 

nature, oriented towards the job market, economic competitiveness and efficiency, 

competence-based training leaves little room for the education of creative and independent 

individuals (...)” (p. 24). 

This study notes the shifting dynamics of the interpreting profession (Okoniewska, 

2022); at a time in which technology is redefining roles and responsibilities (Behrend et al., 

2024). This research stresses the need to involve PIs in shaping future communication tools in 

a multidisciplinary way, working closely with computer linguists, technologists, and 

developers. 

This study also aims to address a critical gap in current scientific literature: the lack of 

discussion on the potential contributions by PIs throughout the S2ST lifecycle. Seeking to 

visualize the potential S2ST research areas PIs can contribute to; this dissertation provides a 

comprehensive framework for future investigations and practical advancements. 

Such a framework benefits both academics, and consequently the industry and society 

as a whole. It heads toward humanized, inclusive S2ST systems. And with that, the central 

theme of this dissertation emerges to be PIs’ competence not only as the driving force behind 

technological advances but also in line with complexity and convenience for communication. 

 

1.3. Outline 
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The following chapter, Chapter 2, describes the methodological procedures through 

which we conducted this study. All subsequent chapters will be presented in two parts. Part I 

establishes the theoretical and contextual foundations of the study. Part II performs the 

analytical synthesis which systematizes professional interpreter competence into clearly 

defined domains; breaks down S2ST into concrete development stages and maps PI’s 

competence onto stages to demonstrate where, how, and why human expertise can possibly 

improve S2ST systems. 

 

1.3.1. Part I 

 

Chapter 3 reviews related studies on interpreting and technology, the role of PIs and 

emphasizing their competence, ethical considerations, and how they serve as performance 

benchmarks for AI systems. It reviews technological advancements in interpreting, such as 

remote and hybrid modes, and highlights scholarly perspectives that assert the irreplaceability 

of human traits like empathy, contextual awareness, and interpretive finesse in high-stakes 

communication. 

Additionally, Chapter 3 analyzes the use of AI, particularly ChatGPT, as a tool for 

academic research and semantic analysis in S2ST studies. While AI aids in literature synthesis, 

trend detection, and data organization, its limitations—such as fabricating content or 

misinterpreting context—necessitate critical human oversight. 

Chapter 4 explores the historical development and evolving identity of PIs, 

emphasizing their transition from informal linguistic mediators in ancient and colonial contexts 

to formally trained experts in institutional and high-stakes environments. It traces key 

milestones such as the Paris Peace Conference, the Nuremberg Trials, and the 

professionalization of the field through specialized training programs and the emergence of 

Interpreting Studies as an academic discipline. 

Chapter 5 provides an overview of S2ST, detailing its three core components, and 

discussing the evolution, challenges, and advancements of each, including the rise of end-to-

end (E2E) models. It emphasizes the interdisciplinary nature of S2ST, technical and ethical 

challenges, and the ongoing efforts to enhance real-time multilingual communication through 

neural architectures and sociolinguistic insights. 

 

1.3.2. Part II 
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Chapter 6 identifies five core domains that constitute the competence of a professional 

interpreter. Drawing from a curated corpus of 264 academic publications, it outlines the 

specific abilities interpreters must master—such as idiomatic fluency, multitasking, and 

domain-specific terminology management—to perform effectively and accurately across 

various interpreting contexts. 

In Chapter 6 data emphasize that professional interpreting requires not only technical 

and linguistic skills but also deep cultural sensitivity, rapid cognitive processing, and 

unwavering ethical standards like neutrality and confidentiality. By synthesizing AI-generated 

insights with academic literature, Chapter 6 demonstrates how interpreter competence is a 

complex, multidimensional construct essential to high-quality human-mediated 

communication. 

Chapter 7 outlines seven key development stages of a S2ST system. Each stage is 

described through insights derived from a 953-publication corpus, illustrating how diverse 

tasks combine to create robust, real-time translation systems. 

The chapter emphasizes the interdisciplinary complexity of building S2ST systems, 

integrating linguistic, computational, and human-centered components. From designing 

efficient speech pipelines and reducing latency to ensuring evaluation through human feedback 

and metric-based analysis, it presents a comprehensive blueprint for creating adaptive and 

scalable S2ST solutions that mirror the nuances of human communication. 

Chapter 8 explores potential contributions PIs can make to the development of S2ST 

systems by enhancing user experience, linguistic quality, cultural sensitivity, and ethical 

integrity. Drawing on their competence in real-time communication, discourse coherence, and 

cross-cultural awareness, interpreters can inform error handling, interface design, prosodic 

modeling, and bias mitigation, ensuring S2ST systems deliver nuanced, respectful, and 

intelligible translations. 

Finally, in Chapter 9, we summarize and discuss our results.  
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2. Research design 

 

This dissertation employs a qualitative, interdisciplinary methodology, blending 

Interpreting Studies with Human-Computer Interaction principles. Through a systematic 

literature review and comparative analysis of S2ST development lifecycles, the research 

identifies critical integration points for professional expertise. This approach evaluates how 

interpreting competence can be codified into technical workflows, moving beyond simple data 

annotation to strategic, human-in-the-loop architectural design. 

We compiled two corpora of academic works on interpreting and S2ST. The two 

corpora include academic publications freely available on Google Scholar (GS)1. Both corpora 

were attached to ChatGPT-o12, 1.2025.41 version, which performed semantic analyses to 

identify the knowledge and skills that make up the competence of PIs and to identify the main 

stages of development of S2ST systems. We submitted the generated reports to ChatGPT-o1 

to identify which S2ST systems development stages PIs can contribute to. 

Several studies indicate that conversational AIs can produce hallucinations (Safar et al., 

2025; Mills & Angell, 2025; Xiao et al., 2025). They generate information that appears 

plausible and coherent, but is factually incorrect, fabricated, or not grounded in training data 

or reality. 

However, according to Roozbahani (2025), this behavior can be mitigated by providing 

examples or parameters upon which the AI can ground its responses. It is as though, rather than 

querying its entire training database, the AI would concentrate solely on the user-provided data. 

Considering this, we compiled two domain-specific corpora and uploaded them to 

ChatGPT-o1. In this way, we delimit data to be analysed in order to avoid generalizations and 

reduce hallucinations.      

 

   

2.1. Compiling the corpora 

 

We carried out the compilation of the corpora for this study in three stages: retrieving 

academic publications, editing metadata and downloading publication files. The entire 

 
1
  https://scholar.google.com/. 

2
  https://chatgpt.com/. 
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compilation process was done with free tools and took 386 days to complete, from March 2023 

to April 2024. 

 

2.1.1. Retrieving academic publications 
 

Data in this research were extracted from academic references retrieved through the 

software Publish or Perish (PoP) (Harzing, 2010), version 8.17.4863.9118. Inside the PoP 

interface we selected the GS search engine.  

For the Interpreting corpus we applied the keywords “interpreting” and “interpretation”. 

For the S2ST corpus we applied the keywords “speech translation” and “speech-to-speech 

translation”, in accordance with the findings of Freitas and Esqueda (2017, p.116).  

The search included only citations, and due to the technological limitations of PoP, the 

maximum number of documents selected is 1,000. For both corpora, we defined the period 

from 2014 to 2024, as shown in Figure 1. 

 

Figure 1 - Keywords and period. 

 

Source: PoP interface. 

 

 

Although PoP allows access to the files of open-access references retrieved through its 

interface, it is not possible to edit information in case of inconsistencies in the metadata. 

Therefore, we saved the search results in RIS format (Azeroual et al., 2018), which includes 

information such as the authorship, title, year of publication, and other relevant details, as 

shown in Figure 2. 
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Figure 2 - RIS file. 

 

Source: the author. 

 

The process of retrieving the references took about an hour. The computer used in this 

and the other stages of the study is a Dell Inspiron 15 Laptop, Windows 11 operating system. 

 

2.1.2. Metadata editing 
 

We then uploaded the RIS file to the reference management tool Mendeley (Reiswig, 

2010). Within the tool’s interface, we created two collections titled “interpreting” and “speech-

to-speech translation”. 

Metadata obtained through PoP were then displayed in both collections, for editing and 

viewing, as shown in Figure 3. It allowed for the manual correction of inconsistencies resulting 

from the automatic processing of references by PoP or GS. 

 

Figure 3 - Retrieved references information and metadata. 

 

      Source: Mendeley interface. 
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Many of the references retrieved in both corpora did not concern the areas of language 

interpreting and S2ST. Therefore, we decided to check each of the references and select those 

relevant to our study. 

Due to the large number of references retrieved (264 papers in interpreting corpus and 

953 papers in S2ST corpus), the work of checking and editing metadata for both corpora took 

386 days to be completed. The information verified included: topic, authorship, year of 

publication, electronic address, and DOI (Digital Object Identifier, Paskin, 2010). We excluded 

all restricted access references from the collection. 

Peer-reviewed papers were included if they directly addressed S2ST and interpreting, 

were published between 2014 and 2024, presented a clearly described methodology, and 

provided full-text access. Studies with a tangential focus, lack of methodological rigor, opinion 

pieces, or publications without peer review were excluded. 

    

2.1.3. Downloading the academic publications 
  

PDF files of each open access reference in both corpora were automatically downloaded 

using a Python script, available in Appendix I and developed by the author of this study with 

the assistance and debugging of ChatGPT model o3-mini-high3, specialized in logic and 

programming. The script searches and downloads open-access academic publications listed by 

GS based on the DOI identifiers retrieved through PoP and edited in Mendeley. 

We conducted the search for academic publications using SerpAPI4, an API that enables 

automated searches on Google without dealing with blocks, captchas, or request limitations. It 

provides structured Google results as if they were data organized in JSON (Crockford, 2012). 

This study uses the free version of SerpAPI, which allows up to 100 searches per month and is 

for non-commercial use only. 

The script available in Appendix I is the complete and refined version after 13 attempts. 

The main errors encountered during the development and execution of the code were related 

to syntax and DOI web addresses. 

The automated process of downloading the academic publications took about three 

hours. At the end, we stored the downloaded academic publications on the computer. Due to 

time constraints, we renamed all files at once with the label file_(number). 

 

 
3
  https://openai.com/index/openai-o3-mini/. 

4
 https://serpapi.com/. 
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2.2. Identifying the stages of development of S2ST systems and PIs’ 

competence 

 

After retrieving and downloading the academic publication files, ChatGPT-o1 retrieved 

information about the competence of PIs (corpus 1) and the stages of development of S2ST 

systems (corpus 2). The model we applied to such an extraction was o15, specialized in 

advanced reflection.  

At the time this study is being conducted, the maximum number of files that could be 

attached to ChatGPT-o1 is 10. Therefore, we compiled the PDF files retrieved in the previous 

steps into two files, as shown in Figure 4. We used Adobe Acrobat Pro6 for this compilation. 

 

Figure 4 - Corpora compilation and organization. 

 

Source: The author. 

 

We utilized ChatGPT-o1 Plus, a paid subscription AI service, due to its enhanced 

messaging and file upload capabilities. The ChatGPT-o1 application version we utilized was 

1.2025.41. 

 
5
  https://openai.com/o1/. 

6
  https://www.adobe.com/br/acrobat.html. 
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Plus subscription facilitates data analysis and access to extensive research and diverse 

reasoning models. Additionally, for the purposes of this study, it enabled the creation and 

utilization of “projects”7, a feature that allows for the allocation of multiple analyses.   

We attached the files containing all retrieved publications for both corpora to two 

different chatboxes. As an example, Figure 5 shows the Compilation_S2ST file (corpus 2) 

attached to the chatbox in the ChatGPT interface. 

 

Figure 5 - Retrieved publications attached, advanced reasoning model. 

 

Source: ChatGPT interface.  

 

We selected the advanced reasoning o1 model. Then we gave the prompt “All of the 

analyses and responses in this chat must be based on the attached PDF file”. 

After giving this prompt, the AI tool responded: “All right! I’m all set to dive into the 

PDF and keep our conversation laser-focused on its content. Feel free to ask away about 

anything that piques your curiosity in the attached document — I’m at your service!” 

(ChatGPT). 

Next, the prompts we gave to each chatbox: (1) “Based on the academic publications 

attached to this chat, what knowledge and skills build the competence of a professional 

interpreter?”; and (2) “According to the academic publications attached to this chat, what are 

the stages of development of S2ST systems?”.  

After giving the prompts in two separate chatboxes, ChatGPT-o1 produced two reports, 

one related to the academic publications on Interpreting and the other related to the 

development stages of S2ST systems. The reports contain text and excerpts of text extracted 

from academic publications, in narrative style and in topics, as show in Figure 6.  

 

 
7
 https://help.openai.com/en/articles/10169521-using-projects-in-chatgpt. 
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Figure 6 - Report generated by ChatGPT. 

 

Source: ChatGPT interface. 

 

 

Given that, we gave the prompt “include the references for each excerpt of extracted 

text”. We did this in both chatboxes and the reports were updated with the references to the 

corpus files. 

Finally, we attached the two reports to a single ChatGPT-o1 chatbox and submitted the 

prompt: “Based on the two reports attached to this chat, what are the stages of development of 

S2ST systems to which PIs can contribute to?”. The findings are discussed in chapters 6, 7 and 

8.  
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3. Related work 

 

The main focus of this study is to understand the role of PIs within S2ST in addition to 

data supplying and output evaluation. We identify the knowledge and skills that comprise the 

competence of a professional interpreter according to academic literature. We also identify the 

stages of development of S2ST systems.  

Our study employs technological tools for the retrieval of academic publications 

focused on Interpreting and S2ST. Data acquired from these publications are analysed by AI 

through advanced reflection models that analyze semanticly and contextually based on the 

prompts given in the chatbox.  

We are not aware of any previous work addressing this subject by using AI. However, 

this work is related to and stems from ideas presented by Franz Pöchhacker in his works on the 

intersections of Translation, Interpreting and technology. 

 

3.1. Interpreting and technology 
  

The precise origin of human oral language remains one of the most significant scientific 

enigmas. Due to its ephemeral and intangible nature (Smeets, 2004), researchers from various 

disciplines rely on indirect evidence and diverse theories to understand its emergence 

(Dessalles, 2007).  

Current estimates vary considerably: from 2 million years, with Homo habilis, to 

approximately 100,000 years ago, with Homo sapiens (Holloway, 1983). These estimations 

were obtained through indirect evidence such as the analysis of the anatomy of fossils, 

specifically the larynx and brain regions. 

There are various theories about the origins of language, ranging from those that 

support a gradual evolution to those that propose an abrupt emergence (Yule, 2022). However, 

many scholars agree that oral language is a technology that has been utilized and manipulated 

by the human species since time immemorial.  

Oral language, akin to any technological advancement, is a tool that facilitates the 

construction of connections, the exchange of ideas, and the shaping of reality. Similar to all 

other forms of technology, oral language evolves over time, modernizing and adapting to the 

needs and social contexts (Farrell, 1985). 
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Given this, PIs’ use of technology is not an entirely new phenomenon. They have 

utilized such technology from the outset of their profession. The use of electronic technologies 

by PIs, however, only began in the 1920s, with the emergence of electroacoustic sound 

transmission systems that enabled the development of simultaneous interpreting (Baigorri-

Jalón, 1999).  

Braun (2019) identifies four distinct types of technology currently accessible to the 

professional interpreter:  

 

[...] technologies used to deliver interpreting services and enhance their reach, 

leading to technology-mediated or distance interpreting; technologies that can 

be applied to support or enhance the professional interpreter’s preparation, 

performance and workflow, leading to technology-supported interpreting; 

and technologies that are designed to replace professional interpreters, leading 

to technology-generated or machine interpreting. A further category that 

could be added is that of technology-enabled hybrid modalities such as 

respeaking [...]. (Braun, 2019, p. 271) 

 

According to Braun (2019, p. 271), these technologies will have a more profound and 

groundbreaking impact on PIs, their clients, and the entire interpreting ecosystem than any 

technological advancements over the past few decades. Fantinuoli (2018) calls this 

phenomenon “the upcoming technological turn”. 

Pöchhacker has been monitoring the growing role of technology in interpreting. In his 

academic works he addresses the topic of technological advances typically as part of the 

broader discussion around interpreting research, practice, and training (Pöchhacker, 2013). 

S2ST technology is rapidly improving, but researchers tend to see it as a 

complementary tool rather than a full-scale replacement for PIs.  Pöchhacker (2024), for 

example, remarks that 

 

It seems unlikely that it will ever be possible to mechanize meaning-making 

as an embodied (bio)semiotic process the way, say, traffic control by police 

was replaced by traffic-light systems. Until this happens, speech translation 

by machine can nevertheless be a helpful instrument approximating the 

functionality of interpreting, which is to enable communicative interaction 

and access to information (p. 18).  

 

 

Pöchhacker (2006) raises the question of whether S2ST can be entrusted with high-

stakes settings — like legal or healthcare contexts — where the ethical and emotional 

dimensions are enormous. Later, consistent with his broader perspective on interpreting 
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quality, Pöchhacker (2008) emphasizes that interpreting is not just about words but also cultural 

context, interpersonal interaction, and empathy — traits that are tough to include in algorithms. 

On a didatic level, Pöchhacker (2013) suggests that emerging technologies might affect 

how future PIs are trained. Students may need to be prepared to work with and alongside these 

tools, evaluating their outputs, troubleshooting issues, or even “post-editing” spoken machine 

translations (similar to post-editing in written machine translation). 

As a whole, Pöchhacker’s perspective on S2ST is balanced: he does not dismiss the rise 

of machine interpreting8, yet he remains constructively skeptical. He questions whether 

algorithms, with their growing but still bounded linguistic competencies, will ever be able of 

fully capturing the interpretive finesse and emotional intelligence of PIs. 

Another important scholar investigating this topic, Horváth (2021) examines the 

evolution of S2ST, contrasting it with human interpreting. She emphasizes that, while AI-based 

S2ST systems have advanced, they differ fundamentally from the intricate processes PIs 

employ. In her words, 

 

Automated speech translation has an undeniable role and place in today’s 

world, steeped in technology and AI. However, it needs to be underlined that 

it is completely different from the complex interpreting service professional 

interpreters provide and the circumstances and contexts in which its use can 

be advised is intrinsically different from that of human interpreting. (p. 174) 

 

 

Horváth (2021) advocates for a clear distinction between S2ST and human interpreting, 

suggesting that the term “interpreting” be reserved for human activities, while “automated 

speech translation” describes computer-mediated language transfer as the one performed by 

S2ST systems. 

Beyond the technical aspects, Horváth (2021) explores the ethical considerations 

arising from AI’s integration into interpreting. In the paper AI in interpreting: Ethical 

considerations (2022), she discusses how AI and machine learning technologies impact data 

protection and confidentiality within the language mediation market.  

In a webinar titled With a little help from my friends: AI for professional interpreter 

training and support, Horváth (2021) presents various AI tools available to PIs, focusing on 

terminology management systems and their potential to enhance both preparation and 

performance during assignments. Horváth’s (2021) insights contribute to an understanding of 

 
8
 Pöchhacker and some other scholars refer to S2ST as “machine interpreting” (Pöchhacker, 2024). 
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how AI can complement PIs, enhancing efficiency while maintaining the quality and ethics of 

the profession. 

Interpreting used to depend entirely on the physical presence of the professional 

interpreter (Donovan, 2017). With technological advances, however, new practices have 

transcended the boundaries of the traditional profession. 

Now many new technological innovations have been used, moving the professional 

interpreter away from the interpreting site (Saina, 2021). In a way that it is now possible for 

interpreting to be done in contexts which would previously have been unthinkable because of 

distance and lack of resources (Corpas Pastor, 2021). 

Despite these opportunities, the increased cognitive load and stress faced by PIs when 

working remotely are significant issues. Moser-Mercer (2005) remarks that 

 

The lack of virtual presence has emerged as one of the major factors 

determining poorer performance in remote as opposed to live simultaneous 

interpreting. This deterioration of quality appears to be based in early onset 

of fatigue, which in turn seems to be a consequence of allocating additional 

cognitive resources to comprehension processes during simultaneous 

interpreting and therefore depriving other parts of the process, notably 

production, of the resources necessary to maintain a high level of performance 

during normal turn time. (p. 226) 

 

 

Technological tools have also impacted professional interpreter training, offering 

dynamic and interactive learning environments. Virtual reality (VR) and simulation software 

can now recreate authentic interpreting scenarios, exposing trainees to realistic conditions in 

safe and controlled virtual spaces (Braun et al., 2013).  

Such immersive technologies provide students with valuable practice, instant feedback, 

and the opportunity to master coping strategies for real-world interpreting challenges. 

Consequently, technology not only enhances PIs’ professional preparedness but also allows 

continuous skill refinement throughout their careers (Zhang; Liu, 2024). 

While technology expands the accessibility of interpreting services, it also raises critical 

ethical and professional questions. Remote interpreting can create confidentiality concerns, 

since sensitive information traverses digital channels prone to cybersecurity risks (Kushalnagar 

et al., 2019).  

Technology has undoubtedly improved accessibility and inclusion within interpreting, 

empowering communities previously underserved due to geographical isolation or economic 
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limitations. In this sense, Almahasees et al. (2024) investigates the perceptions of remote PIs 

regarding the shift from on-site to online interpreting modes during COVID-19 pandemic.  

Almahasees et al. (2024) highlight how platforms like Zoom, telephone services, and 

Kudo facilitated continued interpreting services, particularly for healthcare providers and 

international organizations. They also address challenges such as technological limitations and 

the lack of non-verbal communication, offering recommendations for integrating remote 

interpreting into crisis response strategies.  

 

3.2. PIs as the reference standard 
 

Researchers who develop S2ST systems often measure their progress by comparing 

outputs to those of PIs. According to Pöchhacker, 

 

(S2ST) evaluation benchmarked against human interpreting performance 

constitutes a significant link between the computational translation research 

community and interpreting scholars. Nevertheless, the present state of the art 

is characterized by a lack of interaction and exchange, and possibly by 

different conceptualizations much more than discrepancies in terminology. 

This leads back to the question posed in my title, addressed below (2024, p. 

10, emphasis mine). 

 

This shared focus on human benchmarks is the main bridge connecting the 

computational translation community and interpreting scholars since both groups care about 

how closely the machine’s performance matches human’s performance. Despite this common 

goal, Pöchhacker (2024) observes that genuine collaboration between the two fields 

(Interpreting and S2ST) is rare.  

PIs’ ability to understand context and cultural aspects sets a high standard for automated 

systems to emulate. Studies have highlighted that PIs excel in detecting contextual clues, a skill 

where S2ST translation systems frequently falter (Hudelson & Chappuis, 2024).  

Despite advances in AI, MT systems — a core technology in S2ST systems — struggle 

with figurative meaning and cultural references. Alawi and Abdulhaq (2017) examine the 

limitations of MT systems in accurately translating idiomatic expressions and culturally 

specific content.  

Their study highlights that, while MT can provide general translations, it often fails to 

convey subtle meanings. PIs, however, tend to be able to cope better with these challenges 

(McDonald, 1981).  
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Another problem is that in S2ST systems, the latency of MT output interferes with the 

flow and rhythm of conversation. In contrast, PIs provide more or less instantaneous renderings 

and smoother interactions (Horváth, 2021). 

Machines can process vast amounts of data, but they lack human’s ability to adapt to 

unexpected shifts in conversation dynamics. Such an adaptability is essential for maintaining 

coherence and relevance during dialogues (Wester et al., 2010). 

PIs possess the ability to manage ambiguity and infer meaning from incomplete 

information. Machine systems, however, require explicit input to function properly, which 

limits their effectiveness in spontaneous conversations (Prasad et al., 2012). 

Another important element is empathy. PIs can feel and respond to emotions, 

customizing their deliveries to suit the emotional context, a capability currently beyond any 

machine (Korpal & Jasielska, 2019). 

In diplomacy and business, the precision and reliability of PIs are indispensable. Their 

competence ensures that meaning is accurately conveyed, preventing potential 

misunderstandings (Kadric, 2021). 

PIs are also able to clarify and receive feedback on their messages from others, offering 

a more collaborative approach to the quality of communication (Wadensjo, 2014). Machine 

systems, lacking this interactive capability, may maintain indefinitely errors without correction 

(Sperber, 2020). 

Next section deals with how ChatGPT and similar AI tools can support academic 

research by performing semantic analysis, summarizing literature, and organizing large 

datasets. While these tools enhance productivity and trend detection, scholars emphasize the 

need for human oversight due to risks of inaccuracy and fabricated content. 

 

3.3. Artificial intelligence-based semantic and contextual analysis 

This study analysed data collected from academic publications using ChatGPT, an 

advanced generative artificial intelligence9 system developed by OpenAI10. It employs deep 

learning techniques derived from transformer-based Neural Networks (NNs) to produce 

coherent and contextually relevant text outputs (Hashana et al., 2023). 

 
9
 Within this study, the term “artificial intelligence,” alongside its acronym “AI,” is employed as a synonym for 

“conversational assistants” and “chatbox”. 
10

 https://openai.com/. 
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A simple search on GS reveals that from 2014 to 2024 around 4,600 academic papers 

on S2ST were published. This quick and superficial search, however, only includes works 

indexed in English. 

 In such a scenario of increasing complexity, S2ST research necessitates advanced tools 

for semantic analysis. Large language models like ChatGPT offer potential solutions for 

processing and understanding academic publications in this field (Deng & Lin, 2023). 

Semantic analysis involves extracting meaning from text to identify relationships 

between concepts. ChatGPT, trained on extensive datasets, can recognize patterns and interpret 

contextual relationships within academic discourse (Titus, 2024). 

Researchers often struggle with the vast volume of academic publications. AI can assist 

by summarizing key findings and categorizing themes across multiple sources (Turobov et al., 

2024). 

Traditional literature reviews require extensive manual effort to synthesize data. By 

leveraging ChatGPT, researchers can speed up this process and focus on critical analysis rather 

than mere data collection.  

Haman & Školník (2024) wrote an open letter about the ethical and practical 

implications of using ChatGPT-o1 for literature review. The researchers report having used 

ChatGPT in 2023 and, according to them,  

 

ChatGPT was given the prompt [...]: “List 10 seminal academic 

articles in the field of medicine and provide the DOI.” We used this 

prompt five times, resulting in five unique chats. ChatGPT provided us 

with 10 publications each time, for 48 unique publications from the five 

attempts. We found that only 8 of the 50 provided DOIs exist and are 

listed for the correct publication. At the same time, we searched for the 

title of the paper itself with the authors and the correct academic 

publication (even though the DOI may have been wrong), and only in 

17 out of 50 cases did the article in question exist in the databases 

(Google Scholar, PubMed, Semantic Scholar). In 66% of the cases, 

ChatGPT gave us a non-existent paper. Considering that the prompt 

was general to the whole field of medicine and not a prompt on specific 

research questions, these are very poor results. ChatGPT might have 

given much worse results if we had wanted to focus on a specific 

research question. (p. 1244) 

 

Khalifa and Albadawy (2024), however, present a systematic review of 24 studies from 

major databases since 2019, highlighting AI’s impact on academic writing and research. 

According to their study, AI enhances academic writing in six areas: idea generation, content 

structuring, literature synthesis, data management, editing, and ethical compliance. 
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Moreover, according to their findings, ChatGPT demonstrates significant potential in 

academic writing, though challenges in academic integrity and AI-human balance persist. That 

is, human oversight remains essential to ensure accuracy and interpretability (Mondal & 

Mondal, 2024). 

ChatGPT’s natural language processing (NLP) capabilities enable it to detect trends in 

terminology and emerging research directions. This allows scholars to identify gaps in 

knowledge and potential areas for further study. 

Hsu (2024), for example, conducts an exploratory study with 60 participants to examine 

whether the utilization of AI enhances students’ understanding of medical terminology. The 

research findings indicate that incorporating AI as learning assistants can significantly enhance 

the learning process. This was evidenced by a substantial improvement in post-test scores 

among participants in the experimental group (who used AI learning assistants) compared to 

those in the control group. 

Categorizing things is part of a researcher’s job. Concept clustering is an AI feature that 

organizes the subjects of a publication or set of publications into categories. It is useful because, 

instead of searching through everything manually, researchers can quickly find related topics 

and see patterns in information (Singh & Singh, 2024). 

Another AI feature that can make researchers’ lives easier is the ability to analyse 

abstract structures in academic papers, allowing the identification of research methodologies 

and results (Pal, 2023). This can help scholars compare experimental designs and evaluation 

metrics across studies. 

Kardas et al. (2020) propose AXCell, a tool that automatically reads academic papers 

and pulls out the most important results. It reads the papers, finds tables with useful results, 

figures out what each number means and organizes results so researchers can compare results 

easily. 

AI can also facilitate keyword extraction, ensuring that critical concepts are properly 

indexed (Chan et al., 2023). This benefits researchers searching for relevant literature in 

extensive databases. 

And this type of extraction is also used in other contexts. Lee and Kim (2008), for 

example, present a methodology to automatically find the most important keywords from huge 

amounts of online news articles.  

Since thousands of news stories come out every day, it is impossible for people to 

manually read and summarize them. So, Lee and Kim (2008) created a system that looks 
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through all the news, picks out the most meaningful words, and helps group related stories 

together by topic. 

One challenge of using ChatGPT is its occasional tendency to generate plausible but 

incorrect interpretations. Cross-referencing with original sources is necessary to validate 

findings. 

Kim et al. (2025) examine how mistakes made by ChatGPT can affect whether people 

trust its travel advice and want to follow it. Researchers run six experiments to see what 

happens when ChatGPT gives wrong information — especially how obvious the mistake is and 

how closely it is related to the travel topic. 

The study found that when there were no mistakes, people felt the advice was accurate 

and trustworthy, and they were more likely to want to visit the place ChatGPT recommended. 

But when ChatGPT made errors — especially ones that were easy to notice or clearly about 

travel — people were less likely to follow the advice.  

If the mistakes were about unrelated topics or if users were really focused on their main 

goal, the negative effect was not as strong. That is, people are less likely to trust or act on AI 

travel tips if the AI messes up in obvious or relevant ways. 

The scalability of ChatGPT makes it a powerful tool for analysing large datasets of 

publications (Mechkaroska at al., 2024). This is particularly useful for meta-analyses and 

reviews. 

Geng and Trotta (2024) evaluate one million paper abstracts submitted to the website 

arXiv between 2018 and early 2024. Their objective is to find out how much ChatGPT and 

similar AI tools are influencing how scientists write.  

To do this, Geng and Trotta (2024) use statistics to track how the choice of words 

changed over time, and compared real abstracts to ones that had been rewritten by ChatGPT. 

Analysis shows that a growing number of papers — especially in computer science — are 

likely written or edited using ChatGPT-like tools.  

They estimate that in computer science about one-third of recent abstracts now follow 

a writing style typical of ChatGPT. Geng and Trotta (2024) end by discussing the pros and 

cons of this trend: while these tools can improve clarity and accessibility, they may also flatten 

diversity of expression and raise concerns about originality. 

The combination of ChatGPT with human expertise results in a hybrid approach to 

semantic analysis (Szandała, 2025). This synergy can improve the depth and accuracy of 

literature reviews. 
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Yan et al. (2024) experiment with combining ChatGPT with human expertise to help 

analyse the meaning of large amounts of written information. Instead of doing all the work 

manually, which takes a long time, they let ChatGPT help by suggesting patterns, grouping 

similar ideas, or pointing out repeated themes in the text.  

Humans are still needed to guide ChatGPT, check its suggestions, and make sure the 

analysis makes sense in context. In this sense, ChatGPT is like an assistant which is good at 

organizing messy notes quickly, but it still needs a knowledgeable person to review and decide 

what is truly important or meaningful. 

As an assistive tool, ChatGPT can enhance academic productivity by reducing the 

cognitive load associated with manual data synthesis. However, researchers must remain 

vigilant in ensuring scholarly rigor (Khalifa & Albadawy, 2024). 

The refinement of ChatGPT’s capabilities through fine-tuning on specialized datasets 

can improve its accuracy in domain-specific analysis. Tailored training data may mitigate 

generalization errors (Nishat & Mustafa, 2024).  
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4. Who is the PI? 

 

The central theme of our study is PIs. Our goal is to understand the role of PIs within 

S2ST in addition to data supplying and output evaluation. 

 Descriptions of who the professional interpreter is have been written by several 

scholars of Interpreting Studies. In this work, following the academic trend presented in 

Chapter 3, we gave ChatGPT-o1 the prompt “who is the professional interpreter?” with 

interpreting corpus attached to the chatbox.  

In our search, we used the “deep search” feature, asked it to focus on the area of 

Interpreting Studies and attached the interpreting corpus composed by 264 academic papers. 

As soon as we gave the prompt, ChatGPT-o1 requested more information, as shown in 

Table 1. As our objective in this chapter is to present a brief overview of PIs’ professional 

identity, we answered to the request with the prompt “we would like to know about the 

historical evolution of the professional interpreter’s role and about interpreters’ social, ethical, 

and professional identity”. 

 

Table 1 - ChatGPT request for more information. 

To best answer your question on the professional interpreters and their role, could 

you specify which dimension you’re most interested in? For example: 

 

● The professional interpreter’s role in specific settings (e.g. court, 

healthcare, conference, community) 

● The cognitive or linguistic aspects of the professional interpreter’s work 

● The professional interpreter’s social/professional identity or ethics 

● Historical evolution of the professional interpreter’s role 

 

Let me know your desired angle so I can tailor the summary accordingly from the 

Interpreting Studies perspective. 

Source: ChatGPT interface.  

 

 

Then, the search began to be carried out. While ChatGPT-o1 was “reasoning”, on the 

right side of the screen it was possible to visualize the paths traced by the AI search tool, as 

illustrated in Figure 7. 
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Figure 7 - ChatGPT research activity. 

 

Source: ChatGPT interface. 

 

The search took 18 minutes to complete and consulted 41 sources of which only 

10 were reported. The result presented is a report with 1,352 words and whose structure 

is shown in Table 2. 

 

Table 2 - Structure of the report generated by ChatGPT. 

Title: The historical evolution of the professional 

interpreter’s role and on the social, ethical, and professional 

identity of interpreters 

 

 

1. Historical Evolution of the Professional Interpreter's Role 

        Ancient and pre-modern eras 

        The birth of conference interpreting 

        Professionalization and training 

        Interpreting Studies as a field 

 

2. Social, Ethical, and Professional Identity of Professional 

Interpreters 

        Neutrality vs. advocacy 

        Ethical frameworks 

        Professional identity 

        Situational and social context 

 

Source: ChatGPT-o1 interface. 

 

The accuracy of the report generated by ChatGPT-o1 was manually verified against the 

corpus of academic publications on Interpreting. In passages where the tool did not provide a 
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reference, we searched the corpus using keywords extracted from the passage itself and inserted 

the corresponding reference. 

Due to the space limitations of this work, we will not discuss the organization of the 

report items and references recovered. The literature review that follows is based on the report 

generated by ChatGPT-o1, whose full version is found in Appendix II. 

  

4.1. Historical evolution of the professional interpreter’s role 
 

According to ChatGPT-o1’s findings, the role of PIs has changed dramatically from 

ancient times to the present, shifting from untrained individuals to highly trained professionals 

(Delisle & Woodsworth, 2012). This evolution is tied to historical needs (e.g. trade, diplomacy, 

colonization, international relations) and to the emergence of interpreting as a recognized 

profession and academic discipline (Biagini et al., 2017). 

Telling the story of interpreting profession is also, in a way, telling the story of 

interpreting itself. On telling this story, Baigorri-Jalón (2015) asks: “Is it then possible to write 

a history of interpreting and, if so, what for and how?” (p.11).  

According to the researcher, this undertaking is only possible “if we look in the primary 

sources for the function of interpreting rather than the current concept of the profession” (p.11).  

 

4.1.1. Ancient and pre-modern eras 

 

Interpreting is often cited as “the world’s second oldest profession” (Zielnik-

Kołodzińska, 2021). Wherever multilingual contact occurred, there was a need for someone to 

facilitate communication. In ancient civilizations, PIs already held important if precarious 

positions. 

For example, Ancient Egyptian records from the 3rd millennium BCE mention officials 

designated as interlingual mediators in the Pharaoh’s court (Piller, 2021). Egyptian princes at 

Elephantine had “overseers of dragomans” – indicating that PIs existed as a recognized group 

(dragoman being a historical term for professional interpreter) and even had hierarchy and 

oversight (Kurz, 1985). 

The Bible offers an early reference in Genesis 42: Joseph converses with his Hebrew 

brothers through a professional interpreter while he is an official in Egypt (Piller, 2021). This 

underscores that PIs were used in governance and trade in antiquity.  
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In the Greek and Roman eras, PIs (often slaves or bilingual merchants) were vital in 

diplomacy and war (Pepiler, 1915). According to ChatGPT, “however, Latin proverb ‘interpres 

nullus amicus’, which means ‘no professional interpreter is a friend,’ demonstrates that those 

professionals were sometimes subject to mistrust and suspicion of their loyalty to authorities”. 

In our inspections, however, we did not find any source available online directly 

documenting such Latin expression. The closest we got to it is Ovid’s Epistulae ex Ponto 

(Letters from the Black Sea), Book IV11, where the Roman poet laments that a malicious 

professional interpreter has incited anger against him by misrepresenting his words: 

“At malus interpres populi mihi concitat iram inque novum crimen 

carmina nostra vocat” (Ovid, undated).12 

Throughout the Middle Ages, PIs facilitated contact during travel, missionary work, 

and exploration. Notably, during the Age of Discovery and colonization, individuals like La 

Malinche, an American native woman who interpreted for Cortés in the Aztec Empire 

(Valdeón, 2013) or Sacagawea, who interpreted for Lewis and Clark in Canada (Karttunen, 

1994), were essential as cultural and linguistic mediators.  

These PIs often learned languages in informal ways and served under extreme power 

imbalances. Sometimes they were revered for their utility, other times reviled as traitors. Indeed 

“traitor” and “translator” share an etymology in some languages (Mairs, 2011).  

 

4.1.2. The birth of conference interpreting  

 

The early 20th century saw a turning point with the rise of international diplomacy 

requiring formal multilingual communication (Nick, 2001). Until World War I (WWI), 

diplomatic meetings were often conducted in a single lingua franca (French), minimizing need 

for PIs (Wilss, 1999).  

After WWI, however, the 1919 Paris Peace Conference introduced English alongside 

French as a diplomatic language (Baigorri-Jalón, 2014). This led to the use of consecutive PIs 

for the first time in high-level international negotiations. Figures like Paul Mantoux became 

 
11

  https://www.thelatinlibrary.com/ovid/ovid.ponto4.shtml? Retrieved 24 March 2025. 
12

 This translates to: “But a malicious professional interpreter of the people excites anger against me and calls my 

poems a new crime.” 
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famous for interpreting speeches by statesmen sentence by sentence to the other language 

(Pöchhacker, 2022).  

The League of Nations (1920s) also employed PIs, mostly consecutive or whispered 

interpretation (Morris, 1997). These PIs were pioneers, developing techniques for note-taking 

and public speaking in another language without a script.  

Still, interpreting was not yet institutionalized as a full-fledged profession. There were 

only a handful of practitioners, often diplomats themselves or individuals with unique bilingual 

upbringing (Baigorri-Jalón, 2015). 

A critical moment came with the Nuremberg Trials (1945–46) after WWII (Gaiba, 

1998). Given the scale and complexity of the events, traditional consecutive interpretation was 

deemed impractical, as it would have significantly prolonged the prosecutions (Baker & 

Diriker, 2019). 

In order to run the trials efficiently in four languages, the organizers set up a system 

that used headsets, microphones, and IBM equipment, which allowed PIs to interpret speech 

into other languages instantly (Guise, 2020). This was the first major use of simultaneous 

interpreting in history. 

The success at Nuremberg led the newly formed United Nations (UN, est. 1945) to 

adopt simultaneous interpretation for its assemblies and conferences (Baigorri-Jalón et al., 

2021). In the following decades, demand for skilled conference PIs grew with the Cold War 

(Fernández-Sánchez, 2019). 

 

4.1.3. Professionalization and training 

 

With conference interpreting emerging as a distinct occupation in the 1950s, steps were 

taken to formalize the profession (Setton & Dawrant, 2016). The International Association of 

Conference Professional Interpreters (IACI or AIIC, where the acronym AIIC comes from the 

French name: Association Internationale des Interprètes de Conférence) was founded in 1953, 

setting forth a code of ethics, working conditions, and standards for recruitment (Longley, 

1984).  

AIIC helped solidify conference interpreting as a respected profession with global reach 

(Keiser, 1999). Around the same time, specialized professional interpreter training schools 

were established: the Ecole Supérieure d’Interprètes et de Traducteurs (ESIT) in Paris, the 

interpreting program in Geneva, and later schools in Heidelberg, Monterey, etc. (Pöchhacker, 

2012).  
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These programs developed curricula focusing on consecutive and simultaneous 

techniques, domain knowledge, and professional ethics. Graduates of such programs became 

the new generation of PIs staffing of the UN and European institutions. 

Throughout the mid to late 20th century, the professional interpreter’s role was largely 

conceived as that of a highly skilled language specialist who should be as discreet as possible. 

Seleskovitch’s Interpretive Theory of Translation (ITT) in the 1960s–70s (Tryuk, 2023) 

emphasized the professional interpreter’s understanding of meaning but still viewed the 

professional interpreter as a non-participating narrator of someone else’s speech.  

Meanwhile, court interpreting and community interpreting lagged behind in 

professional development. Court interpreting in the US, for instance, was not systematically 

addressed until the 1970s, when the needs of non-English-speaking defendants led to the 

Federal Court Professional Interpreter Act (1978) and the creation of certification programs 

(Barcelo Jr., 1979).  

Before that, court PIs were often untrained volunteers or off-duty bilingual staff. 

Similarly, community interpreting (in hospitals, etc.) was often done by whoever was available 

(family members, bilingual staff) well into the late 20th century (Mikkelson, 1999). 

During the 1990s, a growing awareness of the rights of immigrants and the importance 

of equal access to services led many countries to invest in substantial changes to their language 

support systems (EBSCO, 2024). This included significant investments in training programs 

specifically designed for community PIs, as well as the development and implementation of 

professional codes of practice to guide their work (Niska, 2008).  

 

4.1.4. Interpreting Studies as a field 

The scholarly understanding of PIs’ role also evolved. Early writings (1950s–70s) on 

interpreting were mostly practical manuals or memoirs by conference PIs, often reinforcing the 

ideal of the professional interpreter as a neutral messenger (Pöchhacker, 2022).  

In the 1990s and early 2000s, however, researchers like Cecilia Wadensjö (1992), Ebru 

Diriker (1998), and Claudia Angelelli (2001) started applying sociolinguistic and discourse-

analytic approaches to professional interpreter-mediated encounters. This gave rise to a more 

diverse picture of PIs as co-constructors of communication, not invisible conduits (Valero-

Garcés, 2007).  
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Historical perspective reveals a shift: where once the “conduit model” was unassailable 

dogma, by the 21st century it became clear that PIs have some agency and their role is 

negotiated with other participants. For example, historical transcripts of interpreted events 

when analysed show PIs sometimes intervened or influenced outcomes (Baigorri-Jalon, 2010). 

In terms of status, PIs have gone from being “necessary evils” to being seen as essential 

professionals in international and multicultural settings (Nachman, 2020). A telling sign of this 

evolution is the institutionalization. 

Today many countries legally require qualified PIs in courts and public services. One 

clear example of this is the Directive 2010/64 (European Union, 2010) on the right to 

interpretation in criminal proceedings, something that would have been rare a century ago.  

All these advances culminated in the creation and establishment of Interpreting Studies 

(IS). An academic discipline that emerged formally only in the 20th century, driven by the 

professionalization of interpreting. 

The IS have grown into a comprehensive discipline of research drawing from 

linguistics, sociology, psychology, communication studies, and translation theory. According 

to Pöchhacker (2022), the IS must be understood as a map of interrelated domains and 

dimensions, including the professional interpreter’s role, institutional contexts, cognitive 

processes, and ethical concerns. 

Initially, interpreting was considered a subset of Translation Studies (TS); however, the 

unique challenges and skills associated with real-time language transfer necessitated 

specialized research and theoretical frameworks (Gile, 2006) . This led to the recognition of 

Interpreting Studies as a separate discipline, addressing diverse modes such as simultaneous, 

consecutive, and community interpreting (Gile, 2009).  

Several universities have established dedicated faculties and research centers for 

Translation and Interpreting Studies (TIS), reflecting the field’s academic maturity. Notable 

among these are Faculty of Translation and Interpreting at the University of Geneva (Ramos, 

2015) and Faculty of Translation and Interpreting of the University of Granada (Baxter, 2019).  

Contemporary research in IS explores areas such as the impact of technology on 

interpreting practices (Chan, 2024), the role of PIs in multicultural settings (Yi, 2024), and the 

cognitive mechanisms underlying interpreting performance (Moratto & Yang, 2024).  

 

4.2. Social, ethical, and professional identity of interpreters 
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According to the findings of ChatGPT, “professional interpreters do not work in a 

vacuum; they are social actors embedded in communicative events that often involve 

disparities in power, culture, and expectations”. Although ChatGPT does not inform the exact 

source of this maxim, expressions such as “social actors,” “communicative events,” and 

“disparities in power” give us a clue. 

This maxim is supported by a convergence of sociological, pragmatic, and critical 

theories, which together defend a non-instrumental view of interpreting. It rejects the myth of 

absolute neutrality and positions the professional interpreter as a situated, culturally informed, 

and ethically involved mediator (Baker, 2018; Hale, 2014; Mason & Ren, 2014). 

Over time, a rich discussion has evolved in Interpreting Studies around the social role 

of the professional interpreter (Biagini et al., 2017), the ethical principles guiding their 

decisions (Kalina, 2015), and how interpreters construct their professional identity (Rudvin, 

2015). Key debates revolve around whether a professional interpreter should be a neutral, 

“invisible” facilitator or an active co-participant, and how PIs manage their allegiance to each 

party and to the message itself (Bronkhorst, 2011; Martínez-Gómez, 2015). 

 

4.2.1. Neutrality vs. advocacy  

 

Traditionally, the prevailing view – especially in conference and legal interpreting – 

was that PIs should be neutral bridges, with no stake or agency in the interaction (Metzger, 

1996). This “conduit model” likens the professional interpreter to a telephone wire, 

transmitting information without distortion or influence (Chandler, 1994).  

Codes of ethics in many settings explicitly call for impartiality and instruct PIs not to 

offer personal opinions or counseling (Kalina, 2015). For example, court PIs are “forbidden to 

give advice or provide explanations” beyond the direct interpretation (Mikkelson, 2008, p. 73). 

The professional interpreter’s voice is ideally transparent, and their presence minimal. 

However, scholarly research has challenged the notion of the completely “invisible” 

professional interpreter (Wadensjö, 1992).  

In various real-world studies, it became evident that PIs inevitably shape the 

communicative process. They do it through their choices, and all parties, including PIs 

themselves – recognize this to some degree (Wadensjö 1998; Metzger 1999; Angelelli 2004).  

Angelelli’s (2011) survey of conference, court, medical, and over-the-telephone 

interpreters found that PIs did not consider their role to be invisible in any setting. According 

to the findings PIs felt they “played a role in building trust, facilitating mutual respect, 
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communicating affect as well as message, explaining cultural gaps, controlling the 

communication flow and aligning with one of the parties” (p. 26). This finding highlights that 

PIs often see their responsibilities as going beyond rote interpreting – they are managing 

relationships and understanding between people. 

The idea of alignment is particularly contentious: does a professional interpreter ever 

“ally” with one side? (Davidson, 2001). While codes insist on neutrality, in practice PIs may 

empathize or identify more with one party, often the weaker or non-dominant party (Bolden, 

2000), such as a patient or asylum seeker, which can subtly influence their renditions (Halley, 

2020).  

For instance, a professional interpreter might soften a harsh reprimand from a doctor 

when conveying it to a patient, out of compassion, acting in a way as the patient’s advocate. 

Such interventions raise ethical questions (NCIHC, 2021).  

Some scholars (like Valero-Garcés, 2003) argue that strict neutrality can actually be 

unethical if it leads to misunderstanding or harm; they suggest advocacy in the sense of making 

sure the marginalized voice is fully heard and understood. Others caution that advocacy 

undermines the professional interpreter’s credibility and could skew the interaction (NCIHC, 

2003).  

The consensus in recent literature is that PIs occupy a “third space” (Parenzo & 

Schuster, 2020). They are neither completely neutral nor advocates in the way a participant 

would be, but they have a mediating role that involves active decision-making. As Jacobsen 

(2004) observed in legal settings, PIs often focus on faithfully conveying speakers’ intended 

meaning, even if it requires additions or adjustments, which contradicts the pure conduit ideal. 

4.2.2. Ethical frameworks 

The professional ethics of interpreting typically cover principles like accuracy, 

confidentiality, impartiality, and professional demeanor (Phelan, 2019). These are enshrined in 

codes by bodies such as AIIC (for conference PIs) (Mikkelson, 2000), RID (for sign language 

PIs) (Sheneman, 2016), and NAJIT (for judiciary PIs) (Baixauli-Olmos, 2020).  

For example, confidentiality means a professional interpreter should not disclose 

information from an assignment (Kalina, 2015). Impartiality means they should not take sides 

or alter messages to favor any party (Ciordia, 2017). 

Accuracy means everything said should be conveyed to the best of the professional 

interpreter’s ability, even if it is embarrassing or damaging to the speaker (Gieshoff & Albl-
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Mikasa, 2024). However, the implementation of these principles can be complex and require 

subtle distinctions.  

Ethical dilemmas arise, for instance, when a literal accurate interpretation would cause 

confusion: is it more ethical to clarify (thus deviating from verbatim accuracy) or to stick to 

the words (and allow a possible misunderstanding)? Different codes give different guidance.  

The Australian AUSIT13 code allows PIs to explain a term if needed, whereas some US 

court guidelines would prefer the professional interpreter ask the speaker to rephrase rather 

than the professional interpreter doing it (Berk-Seligson, 2017). 

PIs also must manage role boundaries (Rosenberg et al., 2008). They are often the only 

bilingual in the room, so other participants might pressure them to step out of the role (Almeida 

& Nordin, 2017). 

A strong sense of professional ethics helps PIs handle these situations. For example, by 

using first person and proper introductions to remind everyone of the professional interpreter’s 

function (Hsieh, 2006).  

Role boundary issues are especially common in community and medical settings.  

Clients or providers may not be used to working with PIs and might treat them as co-

interviewers or aides (Hsieh, 2010).  

One useful concept in recent scholarship is “role-space” (Llewellyn-Jones & Lee, 

2014). It frames the professional interpreter’s role not as a single point (“neutral” or 

“advocate”) but as a multi-dimensional space. 

Role-space includes factors like presentation of self, degree of involvement, and 

alignment with participants. PIs dynamically position themselves within this space depending 

on context (Llewellyn-Jones & Lee, 2014).  

 

4.2.3. Professional identity 

 

As interpreting has professionalized, PIs have come to see themselves (and project 

themselves) as skilled experts, not “helpmates” (Fernández-Bravo, 2019). Historically, many 

PIs, especially in community and sign language domains, started as volunteers or informal 

helpers, like family members interpreting for relatives (Jiménez-Crespo, 2015).  

Over time, training programs, accreditation, and professional associations have 

elevated interpreting to a recognized profession with standards. This shift contributes to 

 
13

  https://ausit.org/general-guidelines/. 
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identity formation: PIs increasingly identify with a community of practice, with its own jargon, 

literature, and values (Mikkelson, 1996).  

Pöchhacker notes that the late 20th century brought a professionalization and 

specialization of PIs. They now often specialize as legal PIs, conference PIs, etc., with distinct 

career paths (Pöchhacker, 2022).  

This can sometimes create tension. For example, conference PIs historically had higher 

status and payment than community PIs, which influenced how each group viewed their role 

(Tiselius, 2021).  

However, there is a growing sense of a unified profession. Given that PIs in all sectors 

face similar challenges, particularly in relation to evolving technology and working conditions 

(Buzungu & Hansen, 2020). 

PIs also develop identity through training socialization. In professional interpreter 

training programs, students are often inculcated with certain role philosophies (Lee, 2020).  

For instance, court interpreting courses stress the conduit model and the professional 

interpreter as “officer of the court” serving justice, which becomes part of how trainees self-

identify as impartial judicial PIs (Colin & Morris, 1996). In contrast, a program in community 

interpreting might encourage the idea of the professional interpreter as a cultural mediator, 

which the student then integrates into their professional self-concept (Wang, 2017).  

These identities can evolve with experience. A new professional interpreter might start 

rigidly neutral but later realize that flexibility is needed, thus reshaping their own understanding 

of their role (Lang, 2023). 

4.2.4. Situational and social context 

A professional interpreter’s social identity (gender, ethnicity, language background) 

can also affect their role performance (Rudvin, 2008). Research by Nakane (2009) in 

courtrooms, for example, showed that PIs sometimes experience role conflict if they share the 

ethnicity of a defendant – they may feel community pressure versus professional duty.  

Similarly, sign language PIs, who often are in the same community as their deaf clients, 

historically shifted roles. From “helper” (pre-1970s, when they were advocates and caregivers 

for deaf individuals) to “communication facilitator” (after professionalization, focusing on 

conveying message only) to “bicultural mediator” (recognizing that bridging deaf and hearing 

cultures may require more than literal interpreting) (Cokely & Marschark, 2005).  
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PIs’ social and ethical positioning is a balancing act. They must uphold ethical 

standards that safeguard fairness and understanding, yet remain aware of the human and 

contextual factors that make each interpreted event unique (Marangoz, 2023).  

The modern professional interpreter’s professional identity is one of a reflective 

practitioner (Bown, 2013). They are expected to be aware of their role and its limits, to make 

ethical choices in real time, and to continuously justify and improve their practice according to 

both communicative outcomes and professional norms.  

The evolution from “language conduit” to “language mediator” in Interpreting Studies 

discourse signifies a more mature understanding that PIs have agency and responsibility in 

communication. Their role is not just linguistic, but also deeply social.  

Understanding the historical evolution of the professional interpreter’s role and their 

social, ethical, and professional identity is essential when studying S2ST because it highlights 

the human values, decision-making processes, and contextual awareness that current 

technologies aim to replicate or replace. This perspective allows for a critical evaluation of how 

S2ST systems align with, diverge from, or potentially undermine the nuanced competencies 

embedded in human interpreting. 

Next chapter provides an overview of S2ST, detailing its three core components, and 

discussing the evolution, challenges, and advancements of each, including the rise of end-to-

E2E models. It emphasizes the interdisciplinary nature of S2ST, technical and ethical 

challenges, and the ongoing efforts to enhance real-time multilingual communication through 

neural architectures and sociolinguistic insights. 
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5. Speech-to-speech translation 

 

S2ST is the most prominent example of the previously mentioned technologies that are 

designed to replace PIs, mentioned by Braun (2019, p. 271). It integrates three systems, 

including automatic speech recognition (ASR), machine translation (MT), and text-to-speech 

synthesis (TTS) (Nakamura et al., 2006).  

The process begins with ASR capturing and converting the speaker’s input into text in 

the source language. This text is then translated into the target language using MT, which 

currently relies on algorithms and NNs trained on vast multilingual datasets. Finally, the TTS 

system converts the translated text into speech (Jia et al., 2019). 

S2ST research and development is a multidisciplinary field. It integrates technologies 

and methodologies from Linguistics, Computer Science, and AI to enable real-time (or near-

real-time) translation of spoken language.  

Advances in the areas of ASR, MT and TTS, as well as their integration, are critical for 

improving the overall performance of S2ST systems. Modern systems often incorporate neural 

network-based models, particularly those utilizing transformer architectures, which have 

significantly enhanced translation accuracy and naturalness (Kala et al., 2025). 

One of the primary challenges in S2ST is achieving contextually accurate and culturally 

appropriate translations (Min et al, 2025; Dhawan, 2022). Spoken language is highly dynamic, 

with variations in tone, pitch, and prosody influencing meaning (Hirschberg, 2002).  

Idiomatic expressions and cultural references often do not have direct equivalents in 

other languages, necessitating sophisticated algorithms capable of capturing contextual 

nuances (Marais et al., 2020). Addressing these issues requires not only advanced 

computational models but also the incorporation of linguistic and sociocultural insights into 

system design. 

Another critical aspect of S2ST is the handling of real-time constraints. In many 

applications, latency has to be minimized to maintain the flow of conversation, which poses 

technical challenges (Bangalore et al., 2012).  

Processing speed is supposed to be balanced with accuracy and naturalness, requiring 

optimization of algorithms and efficient hardware implementations (Federico et al., 2020). 

Emerging techniques, such as end-to-end (E2E) S2ST models that bypass intermediate text 
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representations, have shown promise in reducing latency while maintaining performance (Li et 

al., 2023). 

Ethical considerations also play a significant role in the development and deployment 

of S2ST systems. Issues such as data privacy, bias in training data, and potential misuse of the 

technology is supposed to be carefully addressed (Williams et al., 2023; Lin et al., 2024).  

For example, inaccuracies in translation could lead to misunderstandings in critical 

scenarios, such as medical consultations or legal proceedings (Robertson & Díaz, 2022). 

Developers are expected to prioritize transparency (Karunya et al., 2023), accountability 

(Marais et al., 2020), and inclusivity in their approaches to ensure that S2ST systems serve 

diverse populations effectively and equitably (Gupta et al., 2024). 

 

5.1. The three components 

 

5.1.1. Automatic Speech Recognition (ASR)  

 

The process of converting spoken language into text is a cornerstone of speech 

technology, with applications ranging from virtual assistants to real-time S2ST systems. This 

process, known as ASR, involves multiple sophisticated methodologies that bridge the gap 

between acoustic signals and linguistic representations (Amodei et al., 2016).  

ASR systems rely on acoustic modeling, language modeling, and decoding algorithms 

to transcribe spoken input into written text. These models are trained on extensive datasets to 

recognize patterns in speech, from phonemes to full sentences, enabling seamless interaction 

between humans and machines (Graves et al., 2013). 

Core methodologies in ASR have evolved significantly over time. Early systems used 

rule-based approaches that relied on manually designed phonetic and grammatical rules, which 

were rigid and prone to errors (Wester et al., 2000).  

Statistical methods, such as Hidden Markov Models (HMMs) combined with Gaussian 

Mixture Models (GMMs), marked a significant improvement by modeling speech as a 

probabilistic process. In these models, HMMs represented the temporal structure of speech, 

while GMMs captured the acoustic variability (Xuan et al., 2001).  

More recently, the advent of deep learning has transformed ASR with end-to-end neural 

architectures that unify acoustic and language modeling within a single framework 

(Prabhavalkar et al., 2023). E2E ASR models have become state-of-the-art, with architectures 
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like Connectionist Temporal Classification (CTC), sequence-to-sequence (Seq2Seq) models, 

and transformers leading the field (Salazar et al., 2019).  

These models bypass traditional pipelines by directly mapping audio inputs to text 

outputs. Transformers, such as Wav2Vec 2.0 and Whisper, excel at learning contextual 

dependencies across long audio sequences, enabling them to achieve high accuracy even with 

complex speech patterns (Zuluaga-Gomez et al., 2023; Graham et al., 2024).  

Despite these advancements, Hinsvark et al. (2021) discuss ASR challenges when 

dealing with accents, dialects, noise, and speaker variability. Accents and dialects introduce 

phonetic and prosodic variations that can deviate from the patterns observed in training data, 

leading to transcription errors.  

For example, an ASR model trained primarily on standard American English may 

struggle with non-native speakers or regional dialects. Similarly, background noise and 

environmental distortions degrade the quality of acoustic signals, making it harder for models 

to distinguish speech from non-speech sounds (Li et al., 2014). 

Speaker variability adds another layer of complexity, as individuals differ in pitch, tone, 

speed, and articulation. Gender, age, and health conditions can also influence speech 

characteristics, further complicating recognition tasks (Benzeghiba et al., 2007). 

To address these challenges, researchers have turned to data augmentation techniques, 

domain adaptation, and transfer learning. Kheddar et al. (2023) demonstrate that by exposing 

models to diverse datasets and simulating real-world conditions, ASR systems can become 

more robust against variations in speech and environment. 

According to Sharrab et al. (2025), state-of-the-art ASR models also leverage self-

supervised learning to improve performance in challenging scenarios. Models like the 

aforementioned Wav2Vec 2.0 are pre-trained on massive amounts of unlabeled audio data, 

learning general representations of speech before fine-tuning on labeled datasets (Baevski et 

al., 2020).  

This approach enables models to generalize better across languages and speaking 

conditions, enhancing their ability to handle diverse inputs. Additionally, multi-task learning 

and multilingual training strategies have shown promise in creating ASR systems that can adapt 

to multiple languages and dialects without the need for separate models (Prajwal et al., 2025). 
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5.1.2. Machine Translation (MT) 

 

Text-based MT plays an essential function in the S2ST pipeline, serving as the 

intermediary between ASR and TTS systems. Once the spoken input is converted into text by 

ASR, MT translates it into the target language, enabling cross-lingual communication (Kenny, 

2018).  

This translation step plays a critical role in preserving the semantic and pragmatic 

integrity of the original message. If errors occur, they can cascade through the entire S2ST 

pipeline, degrading the quality of the translated speech (Min et al., 2025). 

Early approaches to MT relied on rule-based systems, which used extensive sets of 

linguistic rules and bilingual dictionaries to perform translations. While these systems were 

effective in handling predictable grammatical structures, they struggled with idiomatic 

expressions, contextual subtleties, and linguistic variability (Shiwen & Xiaojing, 2014).  

Creating rules for each language pair was a labor-intensive process that made early 

systems rigid and difficult to scale. That approach was especially impractical for languages 

with limited standardization or scarce linguistic resources (Wang et al., 2022). 

The introduction of statistical MT (SMT) marked a significant shift in MT 

methodologies. Instead of relying on manually defined rules, SMT systems used probabilistic 

models to learn translations from parallel corpora (Och & Ney, 2000).  

By analysing patterns and co-occurrences in large datasets, SMT systems could produce 

more flexible and accurate translations. However, they still faced challenges in handling rare 

word pairs, long-distance dependencies, and syntactic divergences between languages (Deng 

& Xue, 2017). 

Neural MT (NMT) has emerged as the state-of-the-art approach in MT, transforming 

the S2ST pipeline with its ability to produce fluent, context-aware translations. NMT models 

leverage deep learning architectures, such as Recurrent Neural Networks (RNNs) and 

transformers, to process entire sentences as sequences rather than individual words or phrases 

(Stahlberg, 2020).  

This holistic approach allows NMT systems to better capture contextual and semantic 

relationships, resulting in translations that are more natural and accurate. Models like Google’s 

Transformer and OpenAI’s GPT have further advanced NMT by incorporating attention 

mechanisms, enabling them to focus on relevant parts of the input text during translation 

(Vaswani et al., 2017). 
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One of the critical challenges for MT in the S2ST pipeline is the translation of low-

resource languages. Many languages lack the extensive parallel corpora needed to train 

effective models, leading to lower translation quality compared to high-resource languages 

(Ranathunga et al., 2023).  

To address this, researchers are also exploring techniques such as transfer learning, 

where knowledge from high-resource languages is transferred to low-resource ones, and 

unsupervised NMT, which learns translation mappings without parallel corpora. Although they 

are not enough, these methods are essential for making S2ST technology accessible to speakers 

of underrepresented languages (Zoph et al., 2016). 

Domain-specific translations also present a unique set of challenges and opportunities 

for MT in the S2ST context (Zheng et al., 2024). General-purpose models may struggle with 

specialized terminology and jargon found in technical, legal, or medical conversations 

(Hutchins, 2003).  

Fine-tuning NMT models on domain-specific corpora can improve their performance 

in these contexts, but it requires access to high-quality, domain-relevant data. Additionally, 

hybrid approaches that combine rule-based or statistical techniques with neural models can be 

used to handle highly specialized or controlled language environments (Costa-Jussa & 

Fonollosa, 2015). 

 

5.1.3. Text-to-Speech Synthesis (TTS) 

 

TTS systems convert translated text into speech that is both intelligible and natural-

sounding. The goal of TTS systems is to synthesize speech that mimics human speech in terms 

of pronunciation, rhythm, and intonation, enabling effective communication across languages 

(Pamisetty & Murty, 2023).  

Early TTS systems employed concatenative synthesis, which assembled speech by 

linking together short, pre-recorded audio segments. Alternatively, they utilized formant 

synthesis, generating speech through mathematical models that simulated the acoustic 

properties of the human vocal tract (Story, 2019).  

While these methods produced intelligible speech, they often lacked the naturalness and 

expressiveness needed for realistic communication (Dall et al., 2014). With the advent of 

machine learning, however, TTS models learned to map text to audio directly from large 

datasets, bypassing the limitations of rule-based methods (Khanam et al., 2022). 
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Neural TTS (NTTS) systems, such as the WaveNet and Tacotron, have significantly 

advanced the field by producing high-quality, natural-sounding speech. WaveNet, developed 

by DeepMind, uses deep NNs to model raw audio waveforms, capturing intricate details of 

human speech, including natural variations in pitch, tone, and rhythm (House, 2017).  

Tacotron, on the other hand, is a Seq2Seq model that generates spectrograms from input 

text, which are then converted into audio using a vocoder like WaveNet. These models leverage 

attention mechanisms to align text and speech features, enabling them to handle complex 

linguistic patterns effectively (Weiss et al., 2021). 

Prosody, which refers to the rhythm, stress, and intonation of speech, is a key factor in 

achieving naturalness in synthesized speech. NTTS systems have made strides in modeling 

prosody by learning patterns from large and diverse datasets (Pamisetty & Murty, 2023).  

For example, Tacotron 2 introduces prosodic variations by conditioning the model on 

contextual features, allowing it to generate speech that reflects the intended meaning and 

emotion of the input text (Aziz et al., 2023). This capability is particularly important in S2ST 

systems, where maintaining the speaker’s intent and tone is critical for effective 

communication. 

Emotion and expressiveness further enhance the naturalness of synthesized speech by 

making it more relatable and human-like. Advances in expressive TTS involve training models 

on emotionally labeled datasets, enabling them to generate speech with varying levels of 

excitement, sadness, or neutrality (Zhang et al., 2025).  

Techniques like Global Style Tokens (GSTs) and fine-grained control over acoustic 

features allow TTS systems to produce speech with dynamic emotional variations, adapting to 

different conversational contexts. This is particularly useful in applications like customer 

service, virtual assistants, and storytelling (Wang et al., 2018). 

Despite these advances, real-time synthesis poses computational challenges, especially 

in S2ST systems where maintaining low latency is crucial for natural, fluid interaction (Liu et 

al., 2021). Ensuring rapid processing without sacrificing speech quality remains a key technical 

hurdle in making these systems more efficient and user-friendly. 

 

5.2. E2E S2ST Models 

 

E2E S2ST models represent a transformative approach to multilingual communication 

by directly mapping input speech to output speech without relying on intermediate text-based 
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MT representations. These unified architectures streamline the traditional S2ST pipeline, 

which typically involves separate stages for ASR, MT, and TTS (Jia et al., 2022).  

By eliminating intermediary steps, E2E models reduce the potential for error 

propagation, improving latency, and simplifying the training process. These advantages make 

them a promising solution to achieve high quality (Sperber & Paulik, 2020). 

Traditional S2ST systems face challenges due to their modular nature, as errors 

introduced in one stage can propagate through the pipeline, negatively affecting the final 

output. In contrast, E2E S2ST models directly learn the complex mappings between input and 

output speech using a single neural network (Biadsy et al., 2019).  

This unified approach leverages advances in Seq2Seq models and attention 

mechanisms, allowing the system to capture both acoustic and linguistic features in a cohesive 

framework (Jia et al., 2019). By learning these mappings holistically, E2E models offer the 

potential for more accurate and contextually appropriate translations. 

Recent advancements in Seq2Seq models have played a crucial role in the development 

of E2E S2ST architectures. These models process input sequences (e.g., audio frames) and 

generate corresponding output sequences (e.g., translated audio) through an encoder-decoder 

framework (Nguyen et al., 2020).  

The encoder captures the input speech features and compresses them into a latent 

representation, while the decoder generates the output speech in the target language. Attention 

mechanisms further enhance this process by dynamically aligning input and output sequences, 

ensuring that relevant information is emphasized during translation (Tang et al., 2023). 

Transformer-based architectures, such as the S2S Transformer, have emerged as a key 

innovation in E2E S2ST systems. Unlike traditional Seq2Seq models that rely on RNNs, 

transformers use self-attention mechanisms to process entire sequences in parallel (Wang et 

al., 2023).  

This capability allows transformers to handle long-range dependencies more 

effectively, making them particularly well-suited for translating complex sentences and 

maintaining context across extended utterances. Additionally, transformers enable scalability 

and faster training, making them a cornerstone of modern E2E S2ST research (Zhou et al., 

2024). 

One notable advancement in E2E S2ST models is the use of speech representations that 

bridge the acoustic and linguistic domains. Techniques such as speech embeddings and self-

supervised pretraining (e.g., Wav2Vec 2.0) have enabled models to extract rich feature 
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representations from raw audio, facilitating more accurate and efficient translation (Fukuda et 

al., 2023). 

Unsupervised and semi-supervised approaches have shown potential in addressing the 

scarcity of parallel speech datasets. This scarcity has long been a significant obstacle to the 

development of E2E S2ST systems (Wang et al., 2022). 

Despite their promise, those systems face several challenges, particularly in achieving 

robust performance across diverse languages and speakers. The lack of large-scale, high-

quality parallel datasets for many language pairs limits the ability of these models to generalize 

effectively (Gris et al., 2024).  

Additionally, generating natural-sounding output speech with appropriate prosody and 

emotion remains a complex task, requiring sophisticated speech synthesis techniques. 

Computational requirements for training and inference also pose challenges, particularly for 

real-time applications where low latency is essential (Pamisetty & Murty, 2023). 
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6. Professional interpreter’s competence 

 

The corpus of academic publications on interpreting that we attached to ChatGPT-o1 

contains 264 files published in English, as shown in Table 3. The publication dates cover the 

period from 2004 to 2024. The data occupy 435 MB of computer storage; we combined them 

into a single PDF using Adobe Acrobat Pro. 

The types of publications recovered include PhD dissertations, Master’s theses and 

papers. In total, 215 files had their metadata edited in Mendeley, including title, authors, 

publication year and DOIs. Metadata editing took 135 days to complete. 

 

Table 3 - Interpreting corpus size. 

Corpus numbers Publication types 

Files 264 PhD dissertations 13 

Period 2004 - 2024 Master’s theses 7 

Size 435 MB Papers 244 

Source: the author. 

 

The prompt given to ChatGPT-o1 was: “Based on the academic publications attached 

to this chat, what knowledge and skills build the competence of a professional interpreter?”. 

The response given by the tool was a 131-word report that we discuss in this chapter. 

 

6.1. Linguistic and communicative competence 

 

The first set of knowledge and skills retrieved by ChatGPT-o1 in the corpus of 

interpreting academic publications is “linguistic and communicative competence”. Littig & 

Pöchhacker (2014) mention this expression, without, however, specifying what it is about. 

Other authors mention these competencies separately (Zinukova, 2016). However, 

some authors refer to  “linguistic competence” as “language competence” (Setton & Dawrant, 

2016), “language knowledge” (Jones, 2014) or “linguistic skill” (Macnamara et al., 2014).     
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Table 4 shows the main components of linguistic and communicative competence 

developed by PIs and retrieved by ChatGPT in the interpreting corpus. Evidently, each 

professional interpreter has a more or less diversified domain of these skills.  

 

Table 4 - Linguistic and communicative competence. 

 

1. Linguistic and communicative competence 

 

● Near-native proficiency in at least two languages (source and target). 

● Deep understanding of syntax, semantics, and pragmatics in both 

languages. 

● Mastery of idiomatic expressions, slang, and dialectal variations. 

● Awareness of false cognates and ambiguities that could cause 

misinterpretations. 

 

Source: ChatGPT/Interpreting Corpus. 

 

PIs are expected to possess near-native proficiency in at least two languages to ensure 

accurate and effective communication (Loiseau & Delgado-Luchner, 2021). This high level of 

proficiency enables PIs to comprehend and convey messages, capturing the nuances and 

intentions of the original discourse. 

A deep understanding of syntax, semantics, and pragmatics in both languages is 

essential for PIs (Defrancq & Collard, 2020). Syntax involves the arrangement of words to 

create well-formed sentences, semantics pertains to the meaning conveyed, and pragmatics 

focuses on the use of language in context (Kroeger, 2023). 

PIs must also be adept with idiomatic expressions, slang, and dialectal variations (Sun 

et al., 2022). These elements often carry cultural significance and can differ widely between 

regions and communities.  

A professional interpreter’s ability to recognize and accurately translate such 

expressions ensures that the intended message resonates with the target audience, preserving 

the original’s tone and intent. This skill is particularly crucial when working with diverse 

populations where language usage can vary significantly. 

Awareness of false cognates and potential ambiguities is another critical competency 

for PIs (Gieshoff, 2017). False cognates are words that appear similar in two languages but 

have different meanings, which can lead to significant misunderstandings if misinterpreted 

(Marecka et al., 2021). 
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By identifying and addressing these linguistic pitfalls, PIs maintain the integrity of the 

communication. It is a way to ensure that messages are conveyed accurately and effectively 

across language barriers. 

 

6.2. Cognitive and Memory Skills 
 

The second set of knowledge and skills retrieved by ChatGPT in the corpus is 

“cognitive and memory skills”. Čeňková et al. (2014) call it “cognitive abilities” and no author 

in the corpus mentions “memory skills”, which makes us think that ChatGPT has inferred this 

from semantic approximations. 

PIs require cognitive and memory skills to perform effectively in demanding 

communication scenarios, as shown in Table 5. One foundational skill is active listening 

(Setton & Dawrant, 2016), which involves fully engaging with the speaker, comprehending the 

intended meaning, and analysing both explicit and implicit messages (Tennant et al., 2017). 

 

Table 5 - Cognitive and memory skills. 

 

2. Cognitive and Memory Skills 

 

● Active listening 

● Short-term memory retention 

● Rapid information processing 

● Multitasking 

 

Source: ChatGPT/Interpreting Corpus. 

 

 

Short-term memory retention is another critical cognitive skill, as PIs must temporarily 

hold significant chunks of information while processing the meaning and translating accurately 

(Russell & Takeda, 2015). Effective short-term memory allows PIs to manage information 

flow, especially during simultaneous interpretation, where retention of recent dialogue is 

necessary to ensure continuity and accuracy in the conveyed message (Babcock et al., 2017). 

The ability to process information quickly is essential for interpretation. PIs are 

expected to quickly analyse, translate, and articulate information in real-time scenarios (Setton 

& Dawrant, 2016).  
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Quickly processing information involves the ability to swiftly identify key information, 

interpret meaning accurately, and produce coherent translations immediately. Such rapid 

processing supports PIs in adapting to various linguistic structures and contextual complexities 

efficiently (Chen, 2017). 

PIs are expected to excel at multitasking, simultaneously engaging in listening, 

analysing, translating, and speaking activities. The ability to multitask effectively ensures that 

PIs maintain accuracy, fluency, and timing, even under intense cognitive loads (Bartłomiejczyk 

& Stachowiak-Szymczak, 2021).  

 

6.3. Cultural and contextual awareness 
 

The third set of knowledge and skills retrieved by ChatGPT in the corpus is “cultural 

and contextual awareness”, as shown in Table 6. Setton & Dawrant (2016) mention “contextual 

knowlegde” and Littig & Pöchhacker (2014) mentions “cultural competence”. 

 

Table 6 - Cultural and contextual awareness. 

 

3. Cultural and contextual awareness 

 

● Knowledge of social norms, taboos, and politeness strategies in both 

cultures. 

● Understanding historical and political contexts that influence discourse. 

● Ability to adapt tone and register to match speakers and audiences. 

 

Source: ChatGPT/Interpreting Corpus. 

 

Cultural and contextual awareness are indispensable for PIs, as they try to bridge 

linguistic divides and deal with intricate social norms, taboos, and politeness strategies inherent 

in diverse cultures (Munane, 2014). Understanding of these elements enables PIs to convey 

messages that are not only accurate but also culturally resonant, thereby preventing potential 

misunderstandings.  

PIs are expected to grasp the historical and political contexts that shape discourse within 

the cultures they work with (Baker & Diriker, 2019). Awareness of historical events, political 

dynamics, and societal values allows PIs to comprehend underlying references and 

connotations in conversations, which might otherwise be lost or misinterpreted (Valdés, 2014). 
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Additionally, the ability to adapt tone and register to align with both the speaker and 

the audience is vital (Setton & Dawrant, 2016). Different cultures have varying expectations 

regarding formality, directness, and the use of honorifics (Brown, 2015).  

 

6.4. Subject-matter competence 
 

The fourth set of knowledge and skills retrieved by ChatGPT in the corpus is “subject-

matter competence”, shown in Table 7. Xu (2018) mentions “subject-matter knowledge”, and 

Setton & Dawrant (2016) mention “domain-knowledge”. 

 

 

Table 7 - Subject-matter knowledge. 

 

4. Subject-matter competence 

 

● Domain-specific knowledge 

● Terminology management 

 

Source: ChatGPT/Interpreting Corpus. 

 

Subject-matter competence in interpreting refers to a professional interpreter’s in-depth 

understanding of the specific field or industry related to the content being interpreted (Ruffolo, 

2023). Understanding of specific fields, such as law, medicine, or engineering, enables PIs to 

grasp intricate concepts and terminologies, ensuring precise and contextually appropriate 

interpretation (Alarcón, 2025). 

Effective terminology management is crucial in maintaining consistency and clarity 

during interpretation. By systematically organizing and standardizing specialized terms, PIs 

can ensure that the correct terminology is used consistently, reducing the risk of 

misunderstandings and enhancing communication effectiveness (Xu, 2015).  

PIs with domain-specific knowledge can anticipate subject matter complexities, 

facilitating smoother communication between parties. Their competence allows them to 

navigate discussions, ensuring that all conveyed information is both accurate and culturally 

appropriate (Jutorán, 2023). 

Utilizing terminology management systems further supports PIs in handling specialized 

vocabularies efficiently. These systems provide centralized repositories for terms, definitions, 
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and usage guidelines, aiding PIs in delivering consistent and high-quality interpretations across 

various contexts (Andrews, 2025). 

 

6.5. Ethical and professional conduct 
 

The last set of knowledge and skills retrieved by ChatGPT in the corpus is “ethical and 

professional conduct”, shown in Table 8. Berk-Seligson (2017) mentions “ethical behavior and 

professional conduct”, and Baker & Diriker (2019) mention “ethical dimensions of 

interpreting”. 

 

 

Table 8 - Ethical and professional conduct. 

 

5. Ethical and professional conduct 

 

● Confidentiality 

● Neutrality 

● Composure under pressure 

 

Source: ChatGPT/Interpreting Corpus. 

 

Ethical and professional conduct is paramount in interpreting, with confidentiality 

being a foundational principle (Carballido et al., 2024). PIs are obligated to keep all information 

acquired during their private session, ensuring that sensitive details remain secure and fostering 

trust between all parties involved (Edwards; Temple; Alexander, 2005). 

Neutrality is another critical aspect, requiring PIs to remain impartial and unbiased 

throughout their work. By refraining from inserting personal opinions or biases, PIs ensure that 

communication is accurate and equitable, allowing parties to make informed decisions based 

on unaltered information (Ayan, 2020). 

Maintaining composure under pressure is essential for PIs, especially in high-stakes or 

emotionally charged environments (Chilingaryan et al., 2016). The ability to stay calm and 

focused enables PIs to deliver accurate interpretations, uphold professional standards, and 

effectively manage the complexities inherent in their role (Burns, 2010).  
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7. Speech-to-speech development stages 

 

The corpus of academic publications on S2ST attached to ChatGPT contains 953 files, 

as shown in Table 9. The publication dates cover the period from 2004 to 2024. The data 

occupy 954 MB of computer storage; we combined them into a single PDF using Adobe 

Acrobat Pro. 

The types of publications recovered include PhD dissertations, Master’s theses, and 

papers. In total, 953 files had their metadata edited in Mendeley, including title, authors, 

publication year and DOIs. Metadata editing took 251 days to complete. 

 

Table 9 - S2ST Corpus size. 

Corpus numbers Publication types 

Files 953 PhD dissertations 31 

Period 2004 - 2024 Master’s thesis 57 

Size 954 MB Papers 865 

Source: the author. 

 

The prompt we gave to ChatGPT-o1 was: “Based on the academic publications attached 

to this chat, what are the development stages of a speech-to-speech translation system?”. The 

response given by the tool was a 75-word report that we discuss in this chapter. 

 

7.1. Data collection and preparation 

The first stage in S2ST development retrieved by ChatGPT is data collection and 

preparation. The process involves creating speech corpora, parallel text corpora and audio-text 

alignment, as shown in Table 10. 
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Table 10 - Data collection & Preparation. 

 

1. Data collection and Preparation 

 

● Speech corpora 

● Parallel text corpora 

● Audio-text alignment 

 

Source: ChatGPT/S2ST Corpus. 

 

Speech corpora consist of audio samples reflecting the full range of linguistic diversity. 

They can include different accents, dialects, speech styles (formal, informal, spontaneous) 

Kumar et al., 2014), and acoustic settings (quiet, noisy, indoor, outdoor) (Veluri at al., 2024).  

Parallel text corpora are equally important for the translation component, requiring 

extensive datasets of aligned text pairs in both the source and target languages. Precise 

alignment of these corpora directly enhances translation accuracy and fluency, influencing the 

system’s ability to deliver meaningful and contextually appropriate translations (Uliniansyah 

et al., 2017). 

Audio-text alignment, where each speech segment is accurately matched to its textual 

transcription or translation, is critical to the learning process. Proper alignment ensures that the 

model correctly interprets spoken language and matches it with corresponding textual data 

(Alastruey et al., 2023).  

 

7.2. ASR model development 
 

The second stage in S2ST development retrieved by ChatGPT is ASR model 

development. This stage involves feature extraction, neural network training and post-

processing, as shown in Table 11. 
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Table 11 - ASR model development. 

 

2. ASR model development 

 

● Feature extraction 

● Neural network training 

● Post-processing 

 

Source: ChatGPT/S2ST Corpus. 

 

The first step is feature extraction, where raw audio signals are transformed into 

machine-readable formats, such as Mel-frequency Cepstral Coefficients (MFCCs) or 

spectrograms (Lei, 2024; Tjandra et al., 2019). These processed features capture important 

acoustic properties, facilitating analysis by NNs. 

The next step is neural network training, commonly utilizing advanced Deep Neural 

Networks (DNNs) like Transformers, RNNs, or hybrid approaches (Kano et al., 2018). These 

models are trained on extensive datasets to accurately map audio features to corresponding 

textual output. 

Finally, post-processing steps significantly enhance the model’s output quality 

(Mujadia & Sharma, 2023). Techniques such as language modeling are employed to correct 

misrecognized or out-of-vocabulary words, while punctuation insertion ensures the readability 

and naturalness of the transcribed text (Wu et al., 2024). 

 

7.3. MT model development 

 

The third stage in S2ST development retrieved by ChatGPT is text translation model 

development. The process involves preprocessing and tokenization, NMT and domain 

adaptation, as shown in Table 12. 
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Table 12 - Text translation model development. 

 

3. MT model development 

 

● Preprocessing & tokenization 

● Neural machine translation (NMT) 

● Domain adaptation 

 

Source: ChatGPT/S2ST Corpus. 

 

Preprocessing and tokenization requires meticulous handling of textual data. This 

includes normalizing text by converting it to lowercase, removing punctuation, and expanding 

contractions to maintain consistency (Camacho-Collados & Pilehvar, 2017; Schmidt et al., 

2024).  

Tokenization then segments the text into manageable units, such as words or subwords, 

facilitating effective processing by translation models. Advanced tokenization techniques, like 

Byte Pair Encoding (BPE), are particularly beneficial as they balance vocabulary size and 

model complexity, effectively managing rare and compound words (Bostrom & Durrett, 2020). 

Following preprocessing, the implementation of NMT models marks a significant 

advancement over traditional statistical methods (Stahlberg, 2020). NMT models, especially 

those based on the Transformer architecture, excel in capturing long-range dependencies within 

text, leading to more fluent and accurate translations (Araabi & Monz, 2020).  

Unlike earlier models that processed text sequentially, Transformers utilize self-

attention mechanisms to evaluate entire sentences simultaneously, enhancing both efficiency 

and contextual understanding. The ability to process in parallel is essential for faster training 

and higher quality translations (Raganato & Tiedemann, 2018). 

To further refine translation models for specific applications, domain adaptation is 

employed. This process involves fine-tuning pre-trained NMT models on domain-specific 

datasets, enabling the model to grasp and accurately translate terminology unique to particular 

fields (Saunders, 2022).  

Techniques such as transfer learning and the integration of domain-specific data during 

training have proven effective in this context. For instance, incorporating a k-nearest-neighbor 

(kNN) classifier over an external datastore can enhance translation accuracy without 

necessitating complete model retraining (Gao et al., 2024).  
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7.4. TTS model development 

 
The fourth stage in S2ST development retrieved by ChatGPT is TTS model 

development. The process involves text normalization, acoustic modelling and vocoder 

implementation, as shown in Table 13. 

 

Table 13 - TTS model development. 

 

4. TTS model development 

 

● Text normalization 

● Acoustic modelling 

● Vocoder implementation 

 

Source: ChatGPT/S2ST Corpus. 

 

The initial step to TTS model development is text normalization. This process 

transforms raw translated text into a format suitable for speech synthesis.  

The TTS model addresses the conversion of numbers, abbreviations, dates, and other 

non-standard words into their full, spoken equivalents. Its objective is to ensure clarity and 

naturalness in the synthesized speech (Dang & Phan, 2022).  

For instance, the numeral “2025” is normalized to “two thousand twenty-five,” and the 

abbreviation “Dr.” becomes “Doctor.” Effective text normalization enhances the intelligibility 

of the output, laying a solid foundation for subsequent synthesis stages (Zhang et al., 2019).  

Following normalization, the acoustic model plays a crucial role by converting the 

prepared text into a representation of acoustic features, such as spectrograms. These features 

encapsulate essential aspects of the speech signal, including frequency and amplitude 

variations over time (Shen et al., 2018).  

Modern acoustic models often employ deep learning architectures, such as recurrent or 

transformer-based NNs, to predict these features with high accuracy. By effectively modeling 

the complex relationships between linguistic input and acoustic output, these models ensure 

that the synthesized speech closely mirrors natural human speech patterns (Li et al., 2022). 

The final stage involves the vocoder, which converts the acoustic features generated by 

the acoustic model into an audio waveform. Contemporary vocoders, like WaveNet and 

WaveGlow, utilize advanced neural network techniques to produce high-fidelity, natural-

sounding speech (Prenger et al., 2019).  
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These models have significantly advanced the quality of synthesized speech, reducing 

the robotic or artificial qualities that characterized earlier systems. By reconstructing the 

waveform from acoustic features, vocoders ensure that the final audio output is both intelligible 

and engaging, effectively delivering the translated content in a human-like manner (Gu et al., 

2024). 

 

7.5. Integration and real-time system design 

 
The fifth stage in S2ST development retrieved by ChatGPT is integration and real-time 

system design. The process involves latency reduction, APIs and interfaces and edge or cloud 

deployment, as shown in Table 14. 

 

Table 14 - Integration and real-time system design. 

 

5. Integration and real-time system design 

 

● Latency reduction 

● APIs and interfaces 

● Edge or cloud deployment 

 

Source: ChatGPT/S2ST Corpus. 

 

Latency is a critical factor in S2ST systems that operate in real-time or near-real-time. 

To achieve minimal delays, it is essential to decompose the translation pipeline into streaming 

components (Wadhawan, 2023).  

Employing more compact and efficient models can further reduce processing times, 

ensuring swift and seamless translations. For instance, Google’s SimulTron model exemplifies 

an on-device, real-time S2ST system optimized for low latency (Agranovich et al., 2024).  

Integrating ASR, NMT, and TTS modules into a cohesive workflow necessitates well-

designed APIs and interfaces. This integration ensures smooth data flow between components, 

reducing overhead and potential bottlenecks (Hayashi et al., 2020).  

Utilizing standardized protocols and efficient data serialization formats can enhance 

communication efficiency. For example, implementing adaptive buffering techniques in TTS 

pipelines can mitigate latency, providing smoother playback in conversational AI applications 

(Ma et al., 2019).  
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Deciding between edge or cloud deployment involves balancing factors such as speed, 

cost, and privacy. Edge computing processes data locally on devices, offering reduced latency 

and enhanced privacy by minimizing data transmission (Khan et al., 2019).  

In contrast, cloud computing provides scalable resources but may introduce latency due 

to data transmission times. For applications requiring immediate responses and data security, 

edge deployment is advantageous (Sunyaev & Sunyaev, 2020).  

Tasks demanding extensive computational power and scalability may benefit from 

cloud solutions. Understanding the specific requirements of a S2ST application is crucial in 

making an informed deployment choice.  

 

7.6. Evaluation and iteration 

 
The sixth stage in S2ST development retrieved by ChatGPT is evaluation and iteration. 

This stage includes metric-based and/or human evaluation, error analysis and system updates, 

as shown in Table 15. 

 

Table 15 - Evaluation and iteration. 

 

6. Evaluation and iteration 

 

● Metric-based 

● Human evaluation 

● Error analysis 

● System updates 

 

Source: ChatGPT/S2ST Corpus. 

 

Evaluating S2ST systems necessitates the use of specialized metrics tailored to each 

component of the pipeline. For ASR, Word Error Rate (WER) is the standard metric, 

quantifying the percentage of words incorrectly transcribed (von Neumann et al., 2023).  

In machine translation, metrics like BLEU, ROUGE, and METEOR assess the quality 

of translated text by comparing it to reference translations, focusing on aspects such as n-gram 

overlap and recall (Mathur et al., 2020; Chatoui & Ata, 2021; Saadany & Orasan, 2021). TTS 

synthesis, the Mean Opinion Score (MOS) is employed, wherein listeners rate the naturalness 

and intelligibility of synthesized speech on a subjective scale (Streijl et al., 2016).  
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Despite the utility of automated metrics, human evaluation remains indispensable in the 

assessment of S2ST systems. Human judges can discern subtleties such as contextual 

appropriateness, fluency, and the preservation of prosody—elements that automated metrics 

might overlook (Huang et al., 2023).  

For instance, studies have shown that automatic metrics may not correlate strongly with 

human judgments, especially in the context of dialectal variations and expressive speech 

(Hamed et al., 2023). Therefore, incorporating human feedback ensures a comprehensive 

evaluation, capturing aspects of translation and synthesis quality that are critical for user 

satisfaction. 

To enhance system performance, conducting thorough error analysis is crucial. This 

involves scrutinizing segments where the system underperforms, such as those containing 

domain-specific terminology, background noise, or diverse accents (Soni, 2025).  

Identifying these challenging areas allows for targeted improvements, such as adjusting 

model hyperparameters, optimizing architectures, or augmenting training datasets with 

representative examples (Bahar et al., 2021). Implementing a cycle of evaluation, analysis, and 

refinement is essential for the iterative enhancement of S2ST systems, ensuring they meet the 

demands of real-world applications (Chen et al., 2023). 

 

7.7. Maintenance and continuous improvement 

 
The last stage in S2ST development retrieved by ChatGPT is maintenance and 

continuous improvement. This stage includes user feedback loop, model monitoring, and 

versioning and deployment, as Table 16 shows. 

 

Table 16 - Maintenance and continuous improvement. 

 

7. Maintenance and continuous improvement 

 

● User feedback loop 

● Model monitoring 

● Versioning and deployment 

 

Source: ChatGPT/S2ST Corpus. 
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Implementing a robust user feedback loop is a critical component of this process. By 

systematically collecting real-world usage data and user feedback, developers can identify 

errors and areas needing enhancement (Weinstein, 2002; and our own work, Freitas, 2022). 

Addressing these issues through retraining or fine-tuning the models ensures that the 

system evolves in alignment with user needs and language dynamics. For instance, 

incorporating user corrections can significantly improve translation accuracy over time (Yun 

et al., 2014). This approach, however, entails risks. Malicious users may force feedback, for 

instance, to teach the model to swear or produce offensive language. 

Continuous model monitoring is vital, as language is inherently dynamic, with usage 

patterns and expressions evolving over time. Regularly assessing the system’s performance 

helps detect model drift— where the system’s accuracy degrades due to changes in language 

use or the emergence of new terms (Gupta et al., 2023).  

The reliability and accuracy of a S2ST system can be maintained by updating training 

data or adjusting model parameters. This is achieved through early detection of such drifts 

which allows for timely intervention (Fuccellaro, 2024). 

Effective versioning and deployment strategies are fundamental to managing updates 

and maintaining system stability. Keeping detailed records of model versions facilitates 

tracking changes and understanding their impacts on performance (Ding et al., 2024).  

Implementing rollback strategies ensures that if a new model version introduces 

unforeseen issues, the system can revert to a previous stable state, minimizing disruptions for 

users (Paez, 2018). Maintaining a balance between deploying new features and ensuring system 

reliability is crucial for sustaining user trust and satisfaction, as we concluded in our Master’s 

thesis (Freitas, 2022). 
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8. Potential contributions of PIs to S2ST 

 

Based on the data presented in chapters 6 and 7, obtained from the two corpora 

compiled for this study, ChatGPT-o1 rendered the potential contributions of PIs to S2ST. 

According to the AI model, data indicates that those systems can be profoundly enhanced 

through insights derived from PIs, particularly in user experience (UX), linguistic accuracy, 

and ethical integrity. 

PIs’ real-time communication skills can inspire sophisticated error-handling 

mechanisms, such as clarification prompts and confidence indicators, which mimic how 

humans negotiate misunderstandings. Their involvement in interface design can lead to 

features like multimodal input, intuitive turn-taking cues, and culturally inclusive visual 

elements that accommodate users of different backgrounds, literacy levels, and abilities.  

Crucially, PIs can help ensure that S2ST systems do not merely interpret words, but 

search for preserving tone, discourse coherence, and conversational flow—preventing socially 

awkward or misleading outputs. Their cultural competence can also guide systems in avoiding 

offensive phrases, adapting to dialectal nuances, and embedding context-aware prosody and 

emotion into synthetic voices, yielding speech that is both accurate and naturally expressive. 

Ethical considerations and real-world deployment strategies further demonstrate the 

irreplaceable value of PIs in developing robust, inclusive S2ST systems. PIs can serve as ethical 

auditors, identifying biases in gender, race, or profession embedded in machine output, and 

recommending mitigation techniques that foster neutrality and fairness across all languages.  

PIs’ input can ensure privacy-preserving features, such as local processing and secure 

data handling, especially in sensitive domains like healthcare or legal contexts. In field 

applications, PIs can help fine-tuning systems for domain-specific use, curate critical 

terminology, and stress-test AI through live event trials, shadowing, and iterative feedback.  

 

8.1. Design and User Experience (UX) 

 

PIs are adept at managing miscommunication in real time, which can inspire better error 

handling in S2ST systems. In natural conversations, people continuously ground their 
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understanding by exchanging signals (e.g. saying “mm-hmm” or rephrasing) to prevent or fix 

errors (Bulyko et al., 2005).  

Notably, humans faced with an unclear utterance rarely say “please repeat” verbatim; 

instead, they employ strategies like paraphrasing the part they understood or asking a pointed 

clarification (Testoni & Fernández, 2024). By studying these behaviors, designers can 

implement similar strategies in S2ST UX. 

For instance, an interpreting app could display a partial transcription for user 

confirmation or offer a gentle clarification prompt when uncertain, rather than defaulting to a 

generic error message. This approach mirrors how a professional interpreter actively seeks 

confirmation to ensure accuracy and maintain conversational flow (Ono & Yang, 2024). 

Research prototypes of interactive S2ST have tested features like voice commands and 

on-screen back-translations. Saying “scratch that”, for example, to delete a misrecognized 

phrase. These tools allow users to verify what the system heard, enhancing transparency and 

control during interactions (Seligman & Dillinger, 2006).  

Involving experienced PIs in the S2ST design phase can help identifying which error-

recovery cues are most intuitive. Their insight can lead to error-handling mechanisms that feel 

more natural. For instance, having the system proactively repeat its understanding of a tricky 

name or number for verification, akin to a professional interpreter double-checking critical 

information. 

 

8.1.1. Improving user accessibility and inclusivity 

 

PIs have long been enablers of communication for diverse populations (Okoniewska, 

2022), and their competence can guide S2ST systems to be accessible and inclusive. One key 

lesson is that “one size fits all” interfaces often fail for users of different ages, literacy levels, 

or abilities (Medhi et al., 2011).  

PIs know that not everyone can speak clearly or interact with technology easily. For 

example, in healthcare settings, some patients are not comfortable with complex devices, and 

ambient noise or accent variability can make purely voice-driven systems unreliable (Seligman 

& Dillinger, 2006).  

To address this, developers (with PIs’ input) can add multimodal interaction options. 

For instance, a S2ST system might also allow input via typing or selecting illustrated phrases, 
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which makes it usable for people who are hard of hearing, less tech-savvy, or in noisy 

environments.  

PIs and translators emphasize inclusion in language support: which languages or 

dialects are offered can determine who benefits. They advocate for including regional dialects 

and minority languages, not just major languages, to avoid marginalizing any group (Bowker, 

2021).  

In practice, involving PIs in UX design can lead to features like simplified modes for 

novice users and culturally appropriate imagery/icons. The result is S2ST interfaces that 

accommodate a broad range of users, ensuring that the technology bridges communities instead 

of excluding them. 

8.1.2. Refining interface design for better human–machine interaction 

 

PIs can contribute significantly to the interface and interaction design of S2ST systems. 

An expert professional interpreter can intuitively understand what feedback or controls a user 

might need during a bilingual conversation (Dong & Li, 2020).  

Early prototyping methods such as Wizard-of-Oz experiments have leveraged PIs as 

stand-ins for the system to trial different interface ideas. In these studies, a concealed 

professional interpreter produces interpretations while users interact with what appears to be 

an automated system – allowing designers to observe user expectations before the real system 

is built (Schlögl et al., 2015).  

Insights from such collaborations can lead to UI refinements. For example, PIs can 

suggest that showing the source speech as text (for transparency) and a confidence indicator 

can help users gauge when to trust the machine’s output or repeat themselves.  

They can also recommend efficient turn-taking signals, such as a sound or visual cue 

when the system is “listening” versus “speaking”, to mimic the rhythm a professional 

interpreter maintains with speakers (Dose, 2020). These design elements make interactions 

smoother.  

By tapping PIs’ understanding of conversation flow, S2ST developers can refine 

interfaces for seamless human-machine interaction. According to ChatGPT-o1, the end goal is 

ambitious: a S2ST system that behaves like a considerate professional interpreter, managing 

turn-taking, providing contextual cues, and handling interruptions gracefully, which can result 

in a more fluid and user-friendly experience. 
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8.2. Linguistic and cultural adaptation 
 

8.2.1. Ensuring pragmatic accuracy and discourse-level coherence 

 

Beyond literal translation, PIs excel at conveying the pragmatic intent behind words 

(e.g. tone, formality, implied meaning) and maintaining coherence across a conversation 

(Onyshchak et al., 2023). These abilities are critical for S2ST systems to emulate.  

Research has found that purely correct but pragmatically awkward interpretations can 

cause serious miscommunication. An otherwise grammatical sentence delivered in an 

unsuitable tone or context can mislead listeners, who might interpret the odd phrasing as 

intentional rudeness or confusion (Horiguchi, 1997).  

For example, if an S2ST system ignores politeness conventions (like omitting a polite 

form of “you” in Japanese or Spanish), the result may sound abrupt or disrespectful (Jakobsson, 

2016). PIs can guide systems to avoid such pitfalls by injecting context-appropriate phrasing 

and politeness markers.  

PIs also help with discourse-level consistency, ensuring that pronouns, references, or 

formality remain consistent throughout a dialogue (Zhan, 2012). Machines often interpret 

sentence by sentence and can lose thread of who “he” or “she” refers to, or whether the tone 

should stay formal (Bawden, 2018).  

By reviewing transcripts, PIs can identify these lapses and suggest improvements (for 

instance, if a person has been referred to as “Dr. Smith” initially, later references should not 

suddenly switch to “the man”). As Oddmund Braaten, CEO of an Interprefy14, noted only 

skilled linguists can handle the subtle context, tone, humor, and idioms in speech – areas where 

AI still struggles.  

 

8.2.2. Adapting interpretation for different cultural contexts and dialects 

 

Language is deeply tied to culture. An expression that is benign in one culture might be 

offensive or confusing in another (Gao, 2002).  

 
14

 Interprefy, a platform for remote interpreting, reported supporting over 50,000 multilingual meetings 

including high-profile events like press conferences and even an astronaut interview. https://www.interprefy.com/ 
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PIs are trained to navigate these cultural nuances, making them invaluable for adapting 

S2ST outputs to be culturally appropriate. They can provide guidance on local idioms, gestures, 

or taboo terms to avoid in target languages.  

One dramatic example of cultural context gone wrong was in 2017: Facebook’s S2ST 

rendered an Arabic greeting “good morning” as “attack them” in Hebrew, leading to an 

innocent man’s arrest (Al Sharou & Specia, 2022). A professional interpreter or cultural 

consultant could instantly have caught this error, understanding the sociopolitical context and 

the idiomatic meaning.  

To prevent such incidents, PIs can help curate interpretation choices for sensitive 

contexts. For instance, ensuring that political slogans or religious phrases are handled carefully 

by S2ST systems.  

They can also advise on dialectal differences. A speech translator might perform well 

in standard Spanish, but without dialect adaptation it could stumble on Latin American versus 

Castilian idioms or misinterpret region-specific vocabulary.  

By leveraging PIs from different locales, developers can adapt models or offer locale 

settings (e.g. Mexican Spanish vs. Spain Spanish) so the interpretations resonate with the 

intended audience. PIs effectively act as cultural liaisons during development, pointing out 

where a direct translation might violate cultural norms or simply confuse listeners.  

Recent developments show a push in this direction: some AI translation platforms now 

integrate cultural tone settings, and predictions for 2025 foresee significant improvement in 

capturing idiomatic and cultural context, thanks in part to curated cultural databases (Kudo, 

2025). In practice, this means an S2ST system could automatically substitute a culturally 

equivalent phrase rather than doing a literal interpretation.  

By embedding cultural intelligence sourced from PIs, S2ST systems can provide 

translations that make sense locally, preserving intent and respect across different cultures and 

dialects. These aspects, however, are difficult for the machine to assimilate, as we will discuss 

in Section 9. 

 

8.2.3. Improving prosody and speech naturalness 

 

Prosody is a huge factor in how natural and meaningful an interpreted utterance sounds 

(Tsiamas et al., 2024). Machines typically focus on what is being said (the words), but PIs also 

pay attention to how it is said.  
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They modulate their voice to convey emphasis, emotion, or sentence type (raising tone 

at the end of a question, for example) (Gastó Jiménez, 2018). In S2ST research and 

development, PIs can contribute by helping systems better reproduce natural prosody in the 

target speech.  

This might involve annotating emphasis and emotion in the training data or tuning the 

TTS output. It has been observed that emotion and prosody are crucial considerations for truly 

effective speech translation (Brazier & Rouas, 2024).  

If a speaker is excited or angry, a monotone interpretation loses important information 

(Mozziconacci & Hermes, 1999). PIs, skilled in capturing tone, can help design S2ST systems 

to detect such cues (perhaps via acoustic features) and reflect them in the synthesized voice.  

Recent E2E models like Meta’s Direct S2ST have even tried to carry over the speaker’s 

vocal characteristics and intonation into the other language, so the listener hears a voice with 

similar emotion (Lee et al., 2021). Studies indicate that improving prosodic modeling will also 

solve multicultural issues, meaning it helps listeners of different languages perceive the speech 

as intended (Duret et al., 2023).  

For example, polite or formal intonation patterns differ by culture (Delongová, 2010), 

and a professional interpreter is expected to know when to soften delivery or adopt a certain 

pitch pattern to match expectations. These insights can inform the TTS style guidelines for 

each language.  

Already, technology is moving this way. Developers are working on preserving the 

original speaker’s pitch and speaking rate in the interpreted audio (sometimes via voice 

cloning) to make the experience more authentic (Kudo, 2025).  

By consulting voice professionals and PIs, S2ST systems can be tuned for naturalness, 

using appropriate pauses, emphasizing key words, and sounding less robotic. Ultimately, this 

human-influenced refinement of prosody ensures that the translated speech not only conveys 

the right meaning but also feels like genuine, engaging speech to the listener. 
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8.3. Ethical Considerations 
 

 

8.3.1. Identifying and mitigating biases in automated translations 

 

S2ST systems can inadvertently amplify biases present in their training data, a serious 

ethical concern (Lloyd, 2018). PIs, bound by codes of ethics, are trained to avoid biased 

language and can play a role in auditing and correcting such issues in S2ST outputs.  

Biases can manifest in gender (e.g. always translating a doctor as “he”), in professions, 

in racial or cultural references, etc. For instance, it was found that some NMT engines translated 

sentences in ways that reinforced gender stereotypes, such as rendering “the nurse” with a 

female pronoun and “the engineer” with a male pronoun even when the source language was 

gender-neutral (Propio, 2024).  

PIs, who strive to be accurate and impartial, can help flag these distortions. They might 

review system outputs and highlight biased patterns (perhaps the system consistently uses male 

terms for leadership roles, or uses informal speech for certain ethnic names).  

With this feedback, developers can implement bias mitigation. For example, balancing 

the training data or adding rules to preserve neutrality.  

A mitigation strategy inspired by human insight involves programming the system to 

present both gender options when the input is ambiguous, as some translation services have 

begun to implement (Fucci et al., 2023). Alternatively, the system can randomly vary gender 

in sample sentences to prevent reinforcing a default or stereotypical choice. 

 PIs also contribute to inclusive terminology. They can advise the system to use 

respectful and current terms for groups (e.g. avoiding outdated or offensive terms that may be 

in training data). Some recent efforts, like Propio’s approach to MT, explicitly incorporate steps 

to produce inclusive results that reflect diversity (Propio, 2024).  

This involves understanding how biases arise from data and adding layers of human 

oversight to correct them. In summary, PIs can act as a check against the blind spots, helping 

S2ST developers identify problematic translations and adjust the system to be fair and 

unbiased.  
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8.3.2. Ensuring fairness and inclusion in multilingual settings 

 

Fairness in S2ST not only refers to avoiding bias within a language, but also providing 

equitable service across languages and user groups (Barrault et al., 2023). A interpreter might 

perform excellently for English–Spanish (abundant training data) but poorly for Swahili–

French, which means speakers of less-supported languages get inferior service. PIs, especially 

those working with marginalized languages, can push for these gaps to be addressed by 

contributing data or evaluating quality in those languages.  

Their involvement ensures the project’s scope remains broad: truly “universal” 

interpretation means no community is left behind. Another aspect is inclusivity in how the 

system treats different modes of speech.  

PIs are sensitive to variations like non-native accents, colloquial speech, or code-

switching, which are common in multicultural conversations (Angermeyer, 2010). They can 

help the system handle these smoothly (for instance, by identifying when a name or phrase 

does not need interpretation, or when a user switches language mid-sentence).  

The goal is to avoid a scenario where the system works only for “standard” speakers 

but fails for anyone who speaks differently. Including PIs in the testing phase with diverse 

speakers can uncover such issues.  

Moreover, PIs are expected to adhere to principles of impartiality and respect, treating 

all parties equally (WRHA, 2021). They can impart these values to S2ST design, suggesting 

features like equal-volume output for all languages (so one language is not literally quieter or 

less audible than another) and avoiding any pejorative tone.  

In live multi-language settings, fairness might also involve turn-taking policies, 

ensuring the system does not consistently lag more for one language direction than the opposite. 

Through continual input from PIs, S2ST systems can be tuned to provide a balanced and 

inclusive experience for all language pairs and speaker communities, reflecting the professional 

interpreter’s commitment to linguistic equity. 

 

8.3.3. Addressing privacy concerns related to live interpretations 

 

Privacy is a paramount ethical concern, especially as S2ST moves into live settings like 

business meetings, medical consultations, or legal contexts (Platnick et al., 2024). PIs are 

usually bound by strict confidentiality, they are expected not to disclose or misuse the sensitive 

information they interpret (WRHA, 2021).  
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PIs can also help craft privacy notifications and user consent flows in the UX, ensuring 

users are aware that their speech is being recorded or processed. For instance, a professional 

interpreter would know that in a medical scenario, patients should be informed if an AI is 

interpreting and possibly storing their medical information.  

This can spur features like on-device interpretation (to keep data off external servers) 

and auto-deletion of audio after processing, areas where professional interpreter input has been 

valuable. Moreover, PIs can spot subtle privacy issues: perhaps the system announces the 

interpretation out loud when it should have sent it via a private earpiece, or it retains names in 

its phrase history that could be seen by others.  

A case in point: emergency services initially hesitated to use S2ST systems due to data 

confidentiality issues when handling refugees’ personal information. By designing systems like 

BabelDr (a speech translator with predefined phrases that operates securely on-site), developers 

addressed those concerns, likely drawing on professional interpreter and medical ethicist 

consultations to ensure no sensitive data was improperly shared (Spechbach et al., 2019).  

 

8.4. Real-world deployment 
 

8.4.1. Fine-tuning models for domain-specific applications 

 

When deploying speech translation in specialized fields (medical, legal, technical, etc.), 

generic models often falter on terminology and protocol. In such a scenario, domain-expert PIs 

become crucial collaborators.  

These are PIs who work in the field (medical PIs, court PIs, etc.) and understand the 

jargon and the high-stakes nature of communication. Their role in development is to fine-tune 

or customize the S2ST system for the domain.  

This can involve curating a domain-specific glossary for the translation engine, 

providing example translations of technical terms, or even recording sample utterances (for 

acoustic tuning) with the right parlance. For instance, in healthcare, a professional interpreter 

knows that a term like “heart attack” might need to be translated with a specific phrase in 

another language to be understood by lay patients, and that certain questions have to be asked 

in a particular way for clarity.  

Projects like the aforementioned BabelDr illustrate this. It is a speech-enabled fixed-

phrase translator designed for emergency medicine, developed through a collaboration between 

a hospital and a university institute of translation (Spechbach et al., 2019).  
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PIs and translators helped compile the list of critical diagnostic questions in multiple 

languages, ensuring both medical accuracy and patient-friendly wording. The result was a tool 

that doctors could use to successfully diagnose patients when PIs were unavailable. 

Similar initiatives have emerged in law enforcement and disaster response, where PIs 

collaborate with engineers to develop domain-specific interpretation (Karaman, 2024). These 

include practical phrases such as requesting identification or delivering clear instructions 

during emergencies. 

By fine-tuning models with domain knowledge, often through human-in-the-loop 

training (e.g. a professional interpreter correcting the system’s output on real domain data), the 

S2ST system potentially becomes viable for real-world tasks. This targeted improvement has 

been shown to increase accuracy dramatically in those scenarios (Yang et al., 2023).  

Moreover, PIs can define what constitutes a critical error in their domain, for a medical 

translator, confusing “allergy” with “cold” is far worse than a small grammatical mistake. This 

prioritization can help developers optimize the model for the errors that matter most.  

 

8.4.2. Testing systems in live interpretation scenarios to improve robustness 

 

Lab tests and benchmarks only go so far – the true test of a speech translator is a live 

multilingual conversation. PIs play a key role in such trials, both as participants and evaluators.  

One effective approach involves shadowing, where a professional interpreter listens to 

a live event translated by the system and simultaneously provides their own translation, either 

silently or to a small control group. This method allows for real-time comparison and 

correction, facilitating the refinement of the S2ST system’s outputs through immediate human 

feedback. 

By comparing the human professional interpreter’s output with the system’s output in 

real time, developers can pinpoint where the system struggles. The professional interpreter can 

then feedback specific issues (e.g. “the system did not handle the speaker’s joke correctly” or 

“it dropped the second part of the compound sentence when the speaker kept talking without 

pause”).  

This approach served as a rigorous “stress test” for early S2ST systems like Skype 

Translator, which underwent extensive user trials involving bilingual speakers and PIs who 

monitored sessions to identify and correct misinterpretations. These trials provided critical 

feedback, enabling developers to refine the system’s accuracy and reliability in real-world 

multilingual communication scenarios (Lewis, 2015). 
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Another strategy is pilot deployment at events with backup PIs on call. For example, at 

some international conferences and webinars, organizers have tested AI speech translation to 

provide captions or audio in multiple languages.  

PIs might be on standby to step in if the AI fails or to correct major errors on the fly. 

These pilots provide valuable data: if certain phrases consistently trip up the system in a live 

setting, they can be added to training or trigger a fallback.  

A case study comes from the field of remote meetings: Interprefy reported supporting 

over 50,000 multilingual meetings including high-profile events like press conferences and 

even an astronaut interview. In 2023, they introduced an AI translator (Aivia) into their 

platform, and while it was a technological first, they acknowledged that AI and humans will 

play complementary roles – with humans overseeing nuance and sensitive content (Macauley, 

2023).  

Early uses of Aivia in live events serve to refine it; PIs review the AI’s performance 

and help adjust it for the next event. This iterative testing under real conditions leads to more 

robust systems – capable of handling varied accents, audio conditions, and interactive 

dialogues.  

Incorporating PIs into the feedback loop enables S2ST systems to learn from real-world 

errors, progressively narrowing the performance gap between automated translations and those 

produced by skilled human PIs. This human-in-the-loop approach not only enhances the 

system’s accuracy but also ensures adaptability to the nuanced demands of multilingual 

communication in dynamic environments. 

 

8.4.3. Addressing latency and real-time usability challenges 

 

One of the toughest challenges in S2ST is achieving low delay while maintaining 

translation quality (Dugan et al., 2023). PIs are masters of this balancing act, especially 

simultaneous PIs who translate as the speaker is talking (Amos et al., 2022).  

PIs develop tactics over decades to minimize lag: for example, splitting long sentences 

into shorter units, anticipation of where a sentence is going, or subtle reordering of phrases to 

start speaking the translation sooner (Smith, 2023; Kiktova et al., 2020). These human 

strategies offer a roadmap for system developers.  

In fact, research comparing human simultaneous interpreting with machine output 

found that PIs regularly apply several effective tactics to reduce translation delay, including 
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sentence segmentation and clause restructuring. Engineers are now encoding similar strategies 

into algorithms (He et al., 2016). 

One recent study explicitly drew inspiration from how PIs alternate listening and 

speaking – the so-called read/write policy – to create an AI that decides when to wait for more 

words and when to begin translating in order to sound as fluent as possible with minimal delay 

(Cheng et al., 2024). The result was significantly improved performance aligned with human 

preferences for low latency.  

PIs can also directly advise on acceptable delay for different scenarios. For instance, in 

casual conversation delay is better tolerated than in fast-paced emergency communications. By 

understanding the context, PIs can guide developers on setting delay thresholds or offering 

modes like “fast (lower accuracy)” vs “full accuracy (slower)” to users.  

PIs can also help design incremental output strategies. For example, they know it is 

often better to output a partial interpretation rather than wait to hear the entire description 

before starting to interpret, because listeners prefer getting information continuously. 

Implementing this requires careful segmentation which professional interpreter insight can 

inform.  

This kind of collaboration has led to systems that approach simultaneous translation in 

a more human-like way. For example, Meta’s recent simultaneous translation research 

introduced a technique to drop or rephrase unimportant filler words, very much like a 

professional interpreter would, to save time and focus on key content (Barrault et al., 2023).  

All these advancements can reduce the awkward silence that plagued earlier S2ST 

systems. By analysing and emulating professional interpreter strategies, S2ST developers can 

drastically improve real-time usability.  
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9. Results and Discussion  
 

ChatGPT-o1 argues for a paradigm shift in S2ST design: moving from a system that 

simply attempts to translate correctly to one that actively manages communication breakdowns 

by mimicking PIs. The core thesis, that error handling should be conversational rather than 

static, seems robust. However, applying human strategies to S2ST interfaces introduces 

specific friction points regarding cognitive load, latency, and context awareness. 

In this chapter we propose a critical discussion of the arguments previously presented 

by ChatGPT-o1, categorized by the opportunities they reveal and the implementation 

challenges they may hide. 

 

9.1. Discussing Design and User Experience (UX) 
 

ChatGPT-o1 advocates for a “human-in-the-loop” design philosophy for S2ST systems. 

It argues that the tacit knowledge of PIs, specifically regarding error management, inclusivity, 

and conversation flow, should be codified into S2ST architecture. 

 

9.1.1. The shift from error reporting to “grounding” 

 

ChatGPT-o1 argues that S2ST systems act too passively when errors occur (defaulting 

to generic messages) and should instead adopt active “grounding” strategies used by humans 

(e.g., partial paraphrasing or confirmation requests). The core argument is that humans rarely 

ask for verbatim repetition; they repair conversations contextually. Machines should do the 

same. 

While the proposal to use “gentle clarification prompts” is sound, it introduces a new 

layer of complexity: meta-communication (talking about the conversation rather than having 

it) (Hoppenbrouwers & Weigand, 2000). A PI knows exactly when to interrupt to clarify a 

number without derailing the speaker’s train of thought (Vogler; Stewart; Neubig, 2019). A 

S2ST system that interrupts to ask, “Did you mean 50 or 15?”, can shatter the conversational 

flow if the timing is off by even a few milliseconds (Tissi, 2000). 
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The suggestion to use voice commands (like “scratch that”) enhances control but 

increases cognitive load (Seeber, 2013). The user must now act as both a participant in the 

conversation and an editor of the translation. This moves the S2ST system away from being an 

invisible medium toward being a tool that requires active management. 

 

9.1.2. Accessibility and the "one size fits all" fallacy 

 

ChatGPT-o1 identifies that pure voice interfaces fail specific demographics (e.g., heavy 

accents, speech impediments, or low tech-literacy) and suggests multimodal inputs (typing, 

icons) based on PI experiences. The primary value proposition of S2ST is often “hands-free” 

or “eyes-free” communication (Bach et al., 2007). Introducing typing or selecting illustrations 

(as suggested in section 8.1.1) solves accessibility issues but transforms the system into a 

standard text-translation app with voice features. The critical point is: is the goal to replace the 

interpreter (not that we want that) or to provide a communication aid? 

Moreover, ChatGPT-o1 cites the need to include minority languages and dialects to 

avoid marginalization. While ethically imperative (Branchadell, 2012), this faces a significant 

technical hurdle: data scarcity (Dinh, Liu, Niehues, 2022). S2ST models require massive 

datasets (Duquenne et al., 2023).  

Major languages work well because the data exists. Implementing the PI standard for 

regional dialects requires not just design intent (Ganeshan; Garrett; Finger, 1994), but a 

fundamental shift in how training data is collected and curated. 

 

9.1.3. Interface Design and Human Mimicry 

 

ChatGPT-o1 suggests using PIs in “Wizard-of-Oz” experiments to design cues for turn-

taking and confidence display, aiming for a system that “behaves like a considerate professional 

interpreter.” There is, however, a risk in making a machine mimic human back-channeling 

(saying “mm-hmm”) (Placani, 2024). If a S2ST system uses human-like conversational fillers, 

users may overestimate its intelligence or comprehension capabilities, leading to trust 

violations when the system eventually fails (Abercrombie et al., 2023). 

The suggestion to show confidence indicators is technically feasible but UX heavy. In 

a fluid conversation, does a user have time to check a percentage bar? PIs filter this uncertainty 
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internally and only flag it when necessary (Bartłomiejczyk, 2006). Offloading this verification 

to the users burdens them with decision-making that the PI usually handles. 

Table 17 summarizes the tensions between the ideal and the technical reality of S2ST 

systems: 

 

Table 17 - Tensions between the ideal and the technical reality of S2ST systems 

Feature Proposed PI Behavior (Ideal) S2ST Challenge (Reality) 

Repair Strategy Contextual rephrasing / 

asking pointed questions. 

Risk of hallucination (inventing 

context) or disruptive timing. 

Inclusivity Adapting to any 

accent/dialect instantly. 

Profound lack of training data for 

non-standard dialects. 

Turn-Taking Intuitive management of 

silence and interruptions. 

Latency issues make real-time turn-

taking feel "jerky" or rude. 

Verification “Scratch that” / Proactive 

repetition. 

Increases cognitive load; users must 

“edit” the AI live. 

Source: the author. 

 

ChatGPT-o1 presents a compelling roadmap for moving S2ST from translation tools to 

conversational partners. However, the critical gap lies in contextual awareness (Setton, 2006). 

A PI understands why a conversation is happening (e.g., a high-stakes medical diagnosis vs. a 

casual greeting) and adjusts their error handling accordingly (Bartłomiejczyk, 2006). Until 

S2ST systems possess this situational awareness, implementing human-like repair strategies 

may result in an interface that feels intrusive rather than helpful. 
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9.2. Discussing linguistic and cultural adaptation 
 

 

ChatGPT-o1 advances the argument that S2ST must evolve from a dictionary-based 

utility into a culturally intelligent agent. It posits that the tacit knowledge of PIs, specifically in 

pragmatics, cultural mediation, and prosody, is the missing link for next-generation S2ST. 

 

9.2.1. The pragmatic gap  

 

According to ChatGPT-o1, machines often fail at discourse coherence, maintaining the 

thread of a conversation (e.g., remembering that “Dr. Smith” is a “she” ten sentences later) 

(Xiong et al., 2019). PIs excel here because they build a mental model of the people, not just 

the sentences (Gao, 2011). 

While ChatGPT-o1 suggests PIs can “review transcripts” to fix this, the technical 

bottleneck is the context window. Most current S2ST systems process audio in short chunks 

(sentence-by-sentence) to minimize latency (Polák & Bojar, 2024). To achieve the discourse-

level consistency, S2ST must maintain a memory bank of the entire conversation history in 

real-time, which is computationally expensive and increases lag (Hussein et al., 2024). 

ChatGPT-o1 implies the system should inject politeness markers. This raises an ethical 

question: should an application edit the speaker? If a speaker is being intentionally rude or 

abrupt, a PI might soften it to keep the peace (Felberg, 2016). If a S2ST does this automatically, 

it risks altering the speaker’s true intent, potentially masking conflict that needs to be 

communicated (e.g., in a legal or negotiation setting). 

 

9.2.2. Cultural mediation vs. hard-coding culture 

 

The argument that PIs can act as cultural liaisons to prevent errors (like the “good 

morning” vs. “attack them” incident) is compelling but difficult to scale. ChatGPT-o1 proposes 

curated cultural databases. However, culture is fluid (Zhou; Bamman; Bleaman, 2025). Slang, 

taboos, and political sensitivities shift rapidly (Keidar et al., 2022). A static database is likely 

to become outdated quickly (Chaieb; Hnich; Mrad, 2022). 
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The suggestion to have locale settings (e.g., Mexican vs. Peninsular Spanish) is 

standard in text localization but exponentially harder in S2ST (Zampieri; Nakov; Scherrer, 

2020). It requires the system to not just swap words (vocabulary) but to swap concepts. 

Automatically substituting a culturally equivalent phrase sounds efficient but risks 

erasing cultural specificity (Kabir et al., 2025). If a S2ST system translates a Japanese proverb 

about cherry blossoms into an American idiom about making hay, it erases the cultural flavor 

of the original speaker. PIs navigate this balance intuitively (Hajiyeva, 2025); algorithms may 

struggle to know when to domesticate a concept and when to leave it foreign for effect (Yao et 

al., 2024). 

 

9.2.3. Prosody and emotion 

 

ChatGPT-o1 advocates for preserving “how it is said” (prosody/emotion) alongside 

“what is said,” citing models like Meta’s Direct S2ST. Traditional S2ST systems are cascaded 

(ASR → MT → TTS). In this process, the MT (text) bottleneck strips away all emotion, tone, 

and irony (Sarim et al., 2025). ChatGPT-o1, however, identifies that direct S2ST (which maps 

audio to audio without a text middleman) is the solution. 

ChatGPT-o1 assumes that preserving the original speaker’s pitch/emotion is always 

desirable. This is a fallacy. For example, a neutral/polite tone in US English often involves 

higher pitch and variation. In some Nordic or East Asian contexts, that same pitch variation 

might be perceived as childish or insincere (Brown; Oh; Idemaru, 2025). 

A PI does not just copy the emotion; they transcreate it (Hsieh & Nicodemus, 2015). If 

the S2ST simply clones the acoustic features (voice cloning), it might accidentally convey the 

wrong emotion in the target culture. 

Table 18 presents a summary of the mediator dilemma presented by ChatGPT-o1. 

 

 

 

Table 18 - The "Mediator" Dilemma. 

Feature PI (Mediator) S2ST System 

(Translator) 

The Critical Tension 
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Politeness Adds/removes honorifics 

based on social hierarchy. 

Usually defaults to 

a “safe” standard 

(neutral). 

If S2ST adds 

politeness the speaker 

didn’t intend, is it 

lying? 

Culture Explains or adapts idioms 
(e.g., “It’s raining cats and 
dogs” → “It’s pouring”). 

Often literal or 

fails to recognize 

the idiom. 

Cultural databases are 

hard to maintain and 

can feel stereotypical. 

Emotion Modulates voice to fit 

target culture's norms for 

that emotion. 

Voice cloning 

copies source 

acoustics. 

Direct cloning can 

sound “foreign” or 

“manic” in the target 

language. 

Source: the author? 

ChatGPT-o1 presents a strong vision for human-centric S2ST, but it arguably 

underestimates the complexity of cultural transcreation. A PI does not just translate languages; 

they translate civilizations (Pistillo, 2003). 

While S2ST can certainly improve by incorporating prosody tokens and larger context 

windows, the ultimate goal of behaving like a PI requires the system to have world models, a 

fundamental understanding of social hierarchies, history, and human psychology, which 

remains one of the hardest problems in Computing (Gupta & Pruthi, 2025). 

 

9.3. Discussing Ethical Considerations 
 

ChatGPT-o1 positions PIs as the ethical conscience of S2ST development, arguing that 

their adherence to codes of ethics (confidentiality, impartiality, accuracy) should be encoded 

into S2ST behavior. Below is a critical discussion of these arguments, contrasting the ethical 

imperative with the computational and economic realities of deploying these systems. 

9.3.1. Bias mitigation breaks conversation 

 

ChatGPT-o1 argues that PIs can help flag distortions (like gender bias) and suggests 

mitigation strategies like presenting both gender options or randomly varying pronouns. The 

suggestion to present both gender options (e.g., The doctor [he/she]...) is a text-first solution. 

In S2ST, this is catastrophic for user experience. An audio output that says “The doctor—he or 

she—said…” disrupts the natural flow and doubles the length of the utterance. 

The proposal to randomly vary gender to prevent stereotypes is technically feasible but 

pragmatically dangerous (Gonen & Goldberg, 2019). In a sustained conversation about a 
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specific individual, consistency is key (Welleck et al., 2019). If a S2ST system refers to a 

female doctor as “she” in sentence one, and then randomly switches to “he” in sentence three 

to balance the dataset, it creates confusion, not equity. 

PIs flagging errors is a post-hoc solution. The bias exists in the word embeddings (the 

mathematical representation of words) derived from massive, biased internet scrapes 

(Bolukbasi et al., 2016). Auditing the output is comparable to filtering a contaminated river 

with a household water pitcher: meaningful improvement demands intervention at the source, 

the training data itself, a task that remains vast, complex, and largely unsolved in data science 

(Mehrabi et al., 2021). 

 

9.3.2. The economics of  universal  fairness 

 

ChatGPT-o1 notes that fairness means equitable quality across languages (e.g., Swahili 

vs. Spanish) and suggests PIs can push for gaps to be addressed. The disparity in quality 

between English-Spanish and Swahili-French is not just a lack of care; it is a function of data 

scarcity (Haddow et al., 2022). 

S2ST models require petabytes of text/audio pairs to function (Rashidi & Sameti, 

2025). For low-resource languages, this data simply does not exist in digital form (McGiff & 

Nikolov, 2025). PIs can advocate for better coverage, but without a massive, likely 

unprofitable, investment in data collection, the gap will remain. 

Chapter 8 suggests ensuring the system does not consistently lag more for one language. 

This ignores linguistic typology. S2ST must lag more for some language pairs. For example, 

translating English (SVO) to Japanese (SOV). The verb comes at the end of the sentence in 

Japanese (Doi et al., 2024).  

The system must wait until the English speaker finishes the sentence to know the verb, 

inevitably causing higher latency than translating English to French (Grissom et al., 2014). In 

such a scenario, fairness clashes with the laws of syntax. 

 

9.3.3. Privacy: The edge vs. cloud trade-off 

 

ChatGPT-o1 emphasizes the PI’s role in confidentiality and cites BabelDr (on-device, 

predefined phrases) as a success story for privacy. There is currently a direct trade-off between 
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privacy and intelligence (Avent et al., 2019). Cloud Models: high accuracy, nuance, and 

vocabulary (high privacy risk). On-Device (Edge) Models: secure, local processing. (lower 

accuracy, limited vocabulary, battery drain) (Pamadi & Singh, 2025). 

ChatGPT-o1 champions BabelDr, but fails to mention that it relies on predefined 

phrases (Bouillon & Spechbach, 2016). It is not a generative translator; it is a fancy phrasebook. 

For true S2ST (generative, free-flowing conversation), we are still largely dependent on the 

cloud, making the confidentiality argument much harder to solve than ChatGPT-o1 implies. 

PIs acting as guardians of consent (informing patients) is ideal, but in a consumer app, 

this usually degrades into a Terms of Service checkbox that no one reads (Steinfeld, 2016). The 

design challenge is how to make data privacy intuitive (e.g., a visual indicator of cloud 

processing vs. local mode) rather than just a legal disclaimer. 

Table 19 shows the ethical ideals compared to technical constraints. 

Table 19 - Ethical Ideals vs. Technical Constraints 

Ethical Proposal Technical Challenge 

Present both gender options Works in text; ruins the flow in spoken audio. 

Randomly vary gender Destroys coherence in longer conversations about specific 

people. 

Equal latency for all 

languages 

Impossible due to syntactic differences (e.g., verb-final vs. 

verb-initial languages). 

Total privacy (on-device) Currently results in significantly lower translation quality 

compared to cloud models. 

Source: the author. 

 

ChatGPT-o1 successfully identifies the moral requirements for S2ST, but glosses over 

the architectural hurdles. PIs are indispensable for defining what “good” looks like, but they 

cannot solve how to achieve it alone. Realizing this vision requires a shift in S2ST development 

from Big Data (scraping everything) to Smart Data (curated, balanced, and verified datasets), 

a shift that is currently slow and expensive (Iafrate, 2014). 
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9.4. Discussing real-world deployment 
 

 

ChatGPT-o1 argues that the last mile of S2ST, bridging the gap between technically 

correct and professionally usable, requires the active collaboration of domain experts. It 

suggests that PIs should evolve from competitors into trainers, evaluators, and architectural 

blueprints for S2ST. 

 

9.4.1. The high-stakes paradox: fixed phrases vs. generative S2ST 

 

As pointed out earlier in this chapter, ChatGPT-o1 highlights the success of BabelDr as 

proof of PI collaboration. However, this example inadvertently exposes a major limitation of 

current generative S2ST. 

BabelDr is effective precisely because it removes the generative aspect of AI-based 

S2ST. It relies on pre-vetted, static sentences (Spechbach et al., 2019). This suggests that for 

high-stakes domains (like emergency medicine), the industry still trusts a fancy phrasebook 

more than a neural network. The challenge remains: How do we bring the safety of BabelDr to 

open-ended S2ST? 

The most valuable insight here is the PI’s ability to define critical errors. Standard 

metrics (like BLEU or WER) treat all word errors equally (Mathur; Baldwin; Cohn, 2020). To 

a S2ST, swapping “hypotension” (low blood pressure) for “hypertension” (high blood 

pressure) is a minor one-word error. To a doctor, it is fatal. PIs can help create semantic loss 

functions that penalize these specific medical/legal errors heavily during training (Birch et al., 

2016). 

 

9.4.2. Live testing and the economics of redundancy 

 

ChatGPT-o1 proposes shadowing (PIs translating alongside S2ST to check it) and 

standby models (PIs stepping in if S2ST fails) as robustness measures. While standby PIs 

ensure safety, they negate the primary economic driver of any technology: cost reduction. If 

you must pay a professional to be on standby for every S2ST session, the cost savings vanish. 
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This model is likely a transitional phase, useful for gathering data to train the model, but 

economically unsustainable as a long-term service model. 

Shadowing a S2ST to catch errors is cognitively different from interpreting. It requires 

the PI to function as an editor rather than a creator. Research suggests that post-editing (fixing 

bad output) can sometimes be more mentally taxing than translating from scratch (Koponen et 

al., 2012), potentially leading to alert fatigue where the PI misses errors because they are lulled 

into a false sense of security by the system’s generally good performance. 

 

9.4.3. Latency and the prediction trap 

 

ChatGPT-o1 discusses minimizing delay by mimicking PI strategies like segmentation 

(chopping sentences) and anticipation (guessing the end of the sentence). PIs can anticipate 

(translate before hearing the verb) because they have a world model, they know that “the patient 

was treated for…” is likely followed by a condition (Amos; Seeber; Pickering, 2022). S2ST 

anticipates based on statistical probability (Ouyang et al., 2025). 

However, if a system anticipates incorrectly in a casual chat, it’s awkward. If it 

anticipates incorrectly in a legal deposition or medical triage, it is negligence. Hallucination is 

the dark side of anticipation (Kalai & Vempala, 2024). 

ChatGPT-o1 praises dropping filler words (e.g., "um," "uh," "basically"). However, in 

legal contexts (like witness testimony), filler words often indicate hesitation or deception 

(Arciuli; Mallard; Villar, 2010). A PI knows when “um” matters; a S2ST might clean it up to 

make the transcript look pretty, inadvertently stripping the testimony of its credibility cues. 

Table 20 summarizes the implications of PI as the gold standard. 

 

Table 20 - The PI as the gold standard. 

PI Strategy Goal Implementation Risk  

Anticipation Reduce lag 

(speak before 

speaker 

finishes). 

Predictive Decoding 

(guessing the next 

word). 

Hallucination: AI may 

guess wrong, creating 

confident but false 

translations. 
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Simplification Ensure clarity 

for lay 

audiences 

(e.g., patient). 

Text Simplification 

algorithms. 

Over-correction: AI might 

simplify technical terms 

that need to be precise 
(e.g., “myocardial 
infarction” → “heart 
hurt”). 

Shadowing Real-time 

quality control. 

Online Learning (user 

feedback loops). 

Economic Redundancy: 

Paying a human to watch a 

machine destroys the cost 

benefit. 

Source: the author. 

 

ChatGPT-o1 successfully argues that S2ST is no longer a raw engineering problem; it 

is a design and workflow problem. The brute force era of feeding generic data into massive 

models is yielding diminishing returns (Luo, 2024). The next leap in quality will come from 

Specialized Fine-Tuning, teaching the model not just the language, but PIs’ behavior (when to 

wait, when to clarify, and when to simplify). 

However, ChatGPT-o1 glosses over the fundamental difference between human 

intuition and machine statistics. A human anticipates based on understanding; a machine 

anticipates based on probability (Keller & Mrsic-Flogel, 2018). Until S2ST systems can reason 

about the consequences of an error, mimicking human speed strategies (like anticipation) 

remains a dangerous game in high-stakes fields. 

 

 

 

 

 

 

 

10. Conclusion  

 

This dissertation set out to examine the role of PIs in S2ST beyond their conventional 

positioning as providers of training data and evaluators of system output. Drawing on two 

extensive, domain-specific corpora and on AI-assisted semantic analysis under strict human 

supervision, the study identified both the core domains of interpreter competence and the main 

stages in the development of S2ST systems.  
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By mapping these two dimensions, the research demonstrates that interpreter 

competence constitutes a form of epistemic and practical expertise that can inform multiple 

phases of S2ST design, implementation, and evaluation. In line with Pöchhacker’s (2022) 

longstanding view of Interpreting as an embodied, situated, and socially embedded practice, 

the findings reinforce the argument that Interpreting cannot be reduced to linguistic transfer 

alone.  

We critically examine ChatGPT-o1’s proposal to redesign S2ST systems by modeling 

them after PIs. While the vision is compelling, reframing S2ST from a passive translation tool 

into an active conversational mediator, the analysis shows that many PI strategies clash with 

current technical, cognitive, and economic constraints. 

As Pöchhacker (2022) has consistently emphasized, Interpreting is a form of meaning-

making shaped by interactional dynamics, cultural context, ethical responsibility, and 

professional judgment. These dimensions, which remain largely inaccessible to purely data-

driven S2ST models, position PIs not merely as benchmarks against which machine 

performance is measured, but as potential co-designers of communicative technologies. 

ChatGPT-o1 correctly identifies PIs as the benchmark for quality, ethics, and usability 

in S2ST. However, it underestimates the depth of contextual, cultural, and moral reasoning 

required to replicate interpreter behavior. Progress will depend less on scaling data and more 

on carefully curated, domain-specific training and design choices that acknowledge, rather than 

obscure, the limits of current S2ST systems.  

This study therefore extends Pöchhacker’s (2024) critique of the limited interaction 

between Interpreting scholars and computational researchers by offering a concrete framework 

through which such interaction can be operationalized. The analysis shows that PI competence 

is relevant not only at the stages of corpus compilation and output evaluation, but also in system 

specification, error typology design, user interaction modeling, prosodic and pragmatic tuning, 

and ethical risk assessment.  

In this sense, PIs emerge as domain experts in communicative risk management rather 

than as peripheral contributors to technological workflows. This reconceptualization aligns 

with Pöchhacker’s (2024) caution against viewing S2ST as a functional equivalent of human 

interpreting, while simultaneously acknowledging the instrumental value of S2ST as a 

communicative aid in low- to medium-stakes contexts. 

More broadly, this dissertation argues for a shift from a substitution-oriented paradigm 

to a complementarity-oriented model of human-machine interaction in speech translation. Such 

a model recognizes that S2ST systems gain legitimacy, robustness, and social acceptability 
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when informed by professional interpretive knowledge, just as the interpreting profession 

stands to benefit from active involvement in the shaping of emerging technologies. By 

articulating where, how, and why interpreter competence can contribute across the S2ST 

lifecycle, this study responds directly to Pöchhacker’s (2024) call for deeper conceptual 

exchange between Interpreting Studies and computational translation research. 

Finally, the framework proposed here is intended not as a prescriptive blueprint, but as 

a heuristic for future interdisciplinary research. It invites further empirical validation, 

refinement in specific interpreting settings, and closer collaboration between PIs, linguists, and 

technologists. In doing so, it contributes to a more human-centered vision of S2ST, one that 

treats technology not as a replacement for PIs, but as a site where their expertise can be 

meaningfully and productively inscribed. 

 

11. Limitations 

 

This dissertation presents limitations that should be acknowledged when interpreting 

its findings and implications. First, the study is based exclusively on secondary data drawn 

from academic publications indexed in Google Scholar and retrieved through Publish or Perish.  

Although careful filtering and manual validation were carried out, the reliance on open-

access literature may have led to the exclusion of relevant studies published behind paywalls 

or indexed in other databases. As a result, the compiled corpora may not fully represent the 

entire body of research on Interpreting or S2ST. 

Second, the analytical core of the study depends on AI-assisted semantic and contextual 

analysis performed by ChatGPT-o1. While measures were taken to mitigate hallucinations, 

such as restricting the model’s input to domain-specific corpora and manually verifying 

outputs, the possibility of omission, misinterpretation, or overgeneralization cannot be entirely 

ruled out. The findings should therefore be understood as the outcome of a human-AI 

collaborative process rather than a fully autonomous analysis.  

Third, the study adopts a conceptual and exploratory approach. It does not include 

empirical validation through experiments, system prototyping, user studies, or direct 

observation of PIs working within S2ST development environments. Consequently, the 

proposed mappings between PI competence and S2ST development stages remain theoretical 

and illustrative, rather than empirically tested. 
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Fourth, the notion of “competence” is treated as an analytical construct synthesized 

from the literature. Although this choice is theoretically justified, it may oversimplify the 

diversity of interpreter profiles, working conditions, language pairs, and institutional settings. 

Competence is context-dependent, and the framework proposed here may not apply uniformly 

across all interpreting modes or cultural contexts. 

Finally, the rapid evolution of artificial intelligence and S2ST technologies constitutes 

an inherent limitation. Some technical descriptions and system development stages discussed 

in this dissertation may become outdated as new architectures, evaluation methods, and 

deployment paradigms emerge. The study should therefore be read as a snapshot of a moving 

field rather than a definitive account. 

Despite these limitations, the dissertation offers a structured framework and a novel 

interdisciplinary perspective that can inform future empirical research, system design, and 

collaboration between PIs and S2ST developers. 
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APPENDIX I - Script 

 

To run the download automation script, it is first necessary to install Python 

programming language on the computer (van Rossum & Drake, 2009). Then, the libraries 

“requests” and “serpAPI” must be installed, which can be done giving the prompt “pip install 

requests serpapi” (Saabith et al., 2021). 

These libraries are installed directly through the computer’s command terminal, which, 

in the Windows operating system, can be accessed by pressing “Win + R + cmd + enter”. The 

“requests” library is a Python module for making HTTP requests. It allows sending requests to 

web servers and retrieving responses, such as HTML pages, JSON files, and even PDFs 

(Kumar at al., 2022).  

The “serpAPI” library searches for articles on GS, retrieves news, images, e-commerce 

data, maps, and other Google-related information. It automates searches and extracts data in a 

structured manner (Jay, 2024). 

Once the libraries are installed, the next step is to create an account on SerpAPI and 

obtain the API key, which is an alphanumeric code required to search on GS. 

The free code editing tool Jupyter Notebook (Dombrowski et al., 2023) is used to 

execute the download automation script. It allows users to write and run Python code directly 

in cells, similar to an interactive notebook. This tool is used in data science, machine learning, 

and automation, as it enables working with code, graphs, and annotations in the same 

document. 

 

Table 21 - Download automation of the academic publications on S2ST. 

import requests 

import os 

from serpapi import GoogleSearch 

 

def search_scholar(doi, api_key): 

     """ 

     Retrieves articles from Google Scholar via SerpAPI using     

a DOI. 

     """ 

     params = { 

         "engine": "google_scholar", 

         "q": doi, 

         "api_key": api_key 

     } 

     

     search = GoogleSearch(params) 
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     results = search.get_dict() 

     

     if "organic_results" in results: 

         for result in results["organic_results"]: 

             if "link" in result and ".pdf" in  

result["link"]: 

                 return result["link"] 

     

     return None 

 

def download_pdf(pdf_url, save_path): 

     """ 

     Retrieves the article’s PDF and saves it to a local  

directory. 

     """ 

     try: 

         response = requests.get(pdf_url, stream=True) 

         if response.status_code == 200: 

             with open(save_path, "wb") as file: 

                 for chunk in response.iter_content(1024): 

                     file.write(chunk) 

             print(f"Download concluded: {save_path}") 

         else: 

             print("Error") 

     except Exception as e: 

         print(f"Error: {e}") 

 

def main(): 

     api_key = "YOUR_SERPAPI_KEY"  # Replace with your API key 

     dois = [ 

         "10.1038/s41586-020-2649-2",  # DOI Example 

         "10.1126/science.abd7728" 

     ] 

     

     save_directory = "downloads" 

     os.makedirs(save_directory, exist_ok=True) 

     

     for doi in dois: 

         print(f"Searching paper for DOI: {doi}") 

         pdf_url = search_scholar(doi, api_key) 

         

         if pdf_url: 

             filename = f"{doi.replace(‘/’, ‘_’)}.pdf" 

             save_path = os.path.join(save_directory,  

filename) 

             download_pdf(pdf_url, save_path) 

         else: 

             print(f"No PDF was found to {doi}") 

 

if __name__ == "__main__": 

     main() 

 

Source: the author. 
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APPENDIX II - Literature Review Generated by ChatGPT 

 

Model: 4o  

Words: 1,352 

1. Historical Evolution of the Professional interpreter’s Role 

The evolution of the professional interpreter's role is closely linked to historical needs such as 

trade, diplomacy, colonization, and international relations. From its origins as ad hoc language 

broker, the role has transformed into highly trained professionals working within institutions. 

This shift is also connected to the recognition of interpreting as a profession and academic field. 

Ancient and pre-modern eras  

Professional interpreters in ancient civilizations, such as Ancient Egypt, held significant 

positions. Records show that professional interpreters, referred to as “dragomans,” were 

recognized officials, even having their own hierarchy and oversight.  

Genesis 42 shows professional interpreters were used in ancient governance and trade, 

as Joseph used one when speaking to his Hebrew brothers in Egypt. In ancient Greece and 

Rome, professional interpreters were essential but not always trusted (hence the Latin proverb 

“Interpres nullus amicus”, “no professional interpreter is a friend,” reflecting suspicion of their 

loyalty).  

In the Middle Ages, professional interpreters were essential for travel, missionary work, 

and exploration. During the Age of Discovery, figures like La Malinche and Sacagawea played 

key roles as cultural and linguistic intermediaries. These professional interpreters often learned 

languages informally and operated under significant power imbalances, sometimes revered, 

sometimes reviled. Their role was not yet a profession, but a situational function performed 

with little training. 

The birth of conference interpreting 
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Before World War I, French was commonly used in international diplomacy. However, after 

the 1919 Paris Peace Conference, English was also introduced, leading to the use of consecutive 

professional interpreters for high-level negotiations. 

The League of Nations in the 1920s used professional interpreters, who were pioneers in 

developing interpreting techniques but interpreting was not yet a recognized profession. 

The Nuremberg Trials (1945-46) marked a turning point in interpreting. To conduct trials 

efficiently in four languages, simultaneous interpreting technology was introduced using 

headsets, microphones, and IBM equipment. This innovation drastically reduced trial time and 

proved interpreting could keep pace with live speech. Simultaneous interpretation was 

pioneered at Nuremberg and adopted by the UN, and demand for professional interpreters grew 

during the Cold War, decolonization, and expansion of organizations like the European 

Common Market. 

Professionalization and training 

The International Association of Conference Interpreters (AIIC), founded in 1953, formalized 

the profession by establishing a code of ethics, working conditions, and recruitment standards. 

Specialized professional interpreter training schools like ESIT in Paris developed curricula 

focusing on interpreting techniques, domain knowledge, and professional ethics. Graduates 

from these programs became the new generation of professional interpreters staffing 

international institutions. 

In the mid-to-late 20th century, professional interpreters were seen as skilled language 

specialists who should be unobtrusive. Seleskovitch's theory in the 1960s-70s emphasized 

understanding meaning but still viewed the professional interpreter as a non-participating 

narrator. In the West, professional interpreters gained prestige and were sometimes glamorized.  

Court and community interpreting lacked professional development for years. In the US, court 

interpreting was unaddressed until the 1970s, when the needs of non-English speakers led to 

the Federal Court Professional interpreter Act and certification programs. Community 

interpreting was similarly informal, with untrained volunteers often used. Growing awareness 

of immigrants' rights led to investment in training and codes of practice for community 

professional interpreters by the 1990s. 
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Interpreting Studies as a field  

Early works on interpreting (1950s–70s) often portrayed professional interpreters as neutral 

messengers. In the 1990s, researchers began to view professional interpreters not as invisible 

conduits, but as active participants in shaping communication.  

The "conduit model" of professional interpreters as passive messengers has been replaced by a 

view that acknowledges their agency and negotiated role, as evidenced by historical transcripts 

revealing their influence on outcomes. 

Professional interpreters' status has risen from being viewed as "necessary evils" to "essential 

professionals." The institutionalization of professional interpreters in courts and public services 

in many countries today reflects this evolution. Interpreting is a mature profession with 

professional organizations, career paths, and academic research. 

In the past, professional interpreters were informal, all-purpose cultural intermediaries; now, 

they are systematic professionals. Professional interpreters today are specialized, ethical, and 

well-trained professionals who actively coordinate communication.  

2. Social, Ethical, and Professional Identity of Professional interpreters 

Professional interpreters do not work in a vacuum; they are social actors embedded in 

communicative events that often involve disparities in power, culture, and expectations. The 

professional interpreter's social role, ethics, and professional identity are key areas of debate in 

Interpreting Studies. These debates focus on the professional interpreter's level of participation 

and how they balance their responsibilities. 

Neutrality vs. advocacy  

The traditional view of professional interpreters, especially in conference and legal settings, 

was that they should be neutral and uninvolved in the interaction, simply transmitting 

information. Codes of ethics require impartiality; professional interpreters must not give 

personal opinions or advice.  

While professional interpreters are ideally unobtrusive, research shows they inevitably 

influence communication and that all parties are somewhat aware of this. Professional 
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interpreters often play an active role in facilitating communication and building trust, rather 

than being invisible translators. 

The concept of alignment is controversial in interpreting. While codes demand neutrality, 

professional interpreters may sympathize with one side, subtly influencing their renditions. For 

example, a professional interpreter might soften a doctor's harsh words to a patient out of 

compassion. Some scholars argue that strict neutrality can be unethical if it leads to harm, and 

suggest advocacy to ensure the marginalized voice is heard.  

Professional interpreters occupy a third space, neither neutral nor advocate, but a mediator with 

an active decision-making role. Jacobsen (2003) found that legal professional interpreters 

prioritize conveying intended meaning, even if it requires deviations from the source text, thus 

contradicting the pure conduit ideal. 

Ethical frameworks:  

Professional ethics for professional interpreters include accuracy, confidentiality, impartiality, 

and professional demeanor, often outlined in codes by organizations like AIIC, RID, and 

NAJIT.  

Ethical principles for professional interpreters include confidentiality, impartiality, and 

accuracy. However, applying these principles can be challenging. For example, is it better to 

clarify a confusing term (deviating from verbatim accuracy) or stick to the words (risking 

misunderstanding)? Different codes give different guidance, adding to the complexity. 

Professional interpreters must also manage role boundaries and avoid pressure from others to 

step out of their role. Professional ethics are crucial for professional interpreters to manage role 

boundary issues and maintain impartiality, especially in community and medical settings where 

they might be treated as co-interviewers or aides. 

The concept of "role-space" describes the professional interpreter's role as a dynamic and multi-

dimensional space, influenced by factors like self-presentation, involvement, and alignment 

with participants. The professional interpreter's role can vary depending on the situation. For 

example, in a simple bank transaction, the professional interpreter may only need to translate 

directly.  
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However, in a sensitive counseling session, the professional interpreter may need to mediate to 

ensure respect and understanding. This shows that professional interpreters have professional 

autonomy to make decisions based on the situation. 

Professional identity  

As interpreting has become more professionalized, professional interpreters have shifted their 

self-perception and projection from informal helpers to skilled experts. Professionalization of 

interpreting has led to a shared identity among professional interpreters.  

Pöchhacker notes that professional interpreters in the late 20th century became more 

specialized and professionalized, leading to distinct career paths and sometimes tension 

between groups (e.g., conference vs. community professional interpreters). However, there is 

a growing sense of unity, especially as professional interpreters face common issues. 

Professional interpreters develop their identity through training and socialization, where they 

are taught specific role philosophies. A community interpreting program may promote the idea 

of the professional interpreter as a cultural mediator, shaping students' professional identities. 

These identities can evolve with experience, as professional interpreters may adapt their 

approach over time. 

Situational and social context  

A professional interpreter's social identity can affect their role performance and may lead to 

role conflict. Sign language professional interpreters' roles have evolved from helper (pre-

1970s) to communication facilitator (post-professionalization) to bicultural mediator (current), 

recognizing the need to bridge Deaf and hearing cultures.  

Deaf community norms influence sign language professional interpreters' ethos, pushing them 

beyond neutrality towards cultural sensitivity and full Deaf participation. Sign language 

professional interpreters may quickly align with and advocate for Deaf clients' needs, which is 

accepted in the field. 

Professional interpreters must balance ethical standards with the unique human and contextual 

factors of each interpreted event. A modern professional interpreter is a reflective practitioner 

who is aware of their role, makes ethical choices, and continuously improves their practice. 

Professional interpreters are evolving from language conduits to language mediators, 
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signifying a shift towards acknowledging their agency and responsibility in shaping 

communication's social dynamics. 
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