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Abstract

DeepL Voice is a real-time speech-to-speech trans-
lation system for global business communication,
following a pragmatic incremental approach: de-
veloping a production-grade cascaded speech-to-
speech-translation (S2ST) system, while exploring
end-to-end solutions in parallel. The production
system (launched November 2024) achieves com-
petitive transcription quality through proprietary
real-time ASR models and eliminates translation
“flickering” via stable text streaming while main-
taining low latency. Supporting 18 input languages
and 30+ target languages, it offers DeepL Voice
for Meetings (Microsoft Teams/Zoom integration),
DeepL Voice for Conversations (mobile apps), as
well as the DeepL API for Voice. Key features
include customizable formality and glossary sup-
port for business-appropriate communication, with
voice cloning TTS under development.

1 Introduction

Real-time speech-to-speech translation (RT-S2ST) has
evolved from futuristic vision to practical reality. Growing
customer demand and commercial interest have driven rapid
development. Commercial systems from Google, Microsoft,
and DeepL demonstrate the importance of real-time com-
munication for private and professional use-cases across
language barriers.

DeepL Voice employs a cascaded architecture (ASR —
MT — TTS), prioritizing production quality and reliability.
While end-to-end approaches [Jia et al., 2019; Jia et al., 2022;
Meta Al, 2023; Labiausse et al., 2025] offer potential advan-
tages in latency and prosody preservation, cascaded systems
provide modularity, interpretability, and immediate produc-
tion readiness by leveraging proven ASR (e.g. [Radford ez al.,
2023]) and MT components. We explore both cascaded op-
timization and end-to-end research in parallel to deliver con-
tinuous customer value while advancing state-of-the-art ca-
pabilities.

2 Challenges of Real-Time S2ST

Developing DeepL Voice for production deployment re-
quired addressing fundamental technical challenges in real-
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Figure 1: ‘DeepL. Voice web interface (https://www.deepl.com/
products/voice) showing language selection (English to German)
and Start Speaking button.

time speech-to-speech translation. This section outlines the
key challenges we encountered.

Quality-Latency Trade-offs. The ambition of real-time
S2ST is to deliver high-quality translations with low latency
which creates an inherent tension. Optimizing for end-to-end
latency often requires trading off translation quality as trans-
lation decisions may be taken prematurely. At the same time,
delivering high-quality (e.g. sentence-based) translations may
imply unacceptable latency depending on the customer use-
case. Cascaded systems accumulate latency across pipeline
stages and may behave inefficiently due to local and heuris-
tic decision-making between components. End-to-end sys-
tems on the other hand provide the chance to do smart and
situation-dependent trade-offs between quality and latency.

Error Propagation and Robustness. Cascaded systems
suffer from error propagation through ASR, MT, and TTS
stages. E.g., ASR misrecognitions to acoustically similar but
semantically divergent words lead to syntactically correct but
semantically wrong translations. Additional challenges in-
clude noisy input, disfluencies (hesitations, false starts), and
missing punctuation. Furthermore, post-hoc error correction
is more difficult for TTS than for text displays, since new
audio takes time to articulate whereas text can be swapped
instantly.

Data Scarcity and Coverage. While text translation ben-
efits from abundant corpora, spontaneous utterance transla-
tion faces severe data scarcity. Paired speech datasets re-
main limited, with expensive collection particularly acute for
low-resource pairs and specialized domains (e.g. meetings,
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Figure 2: DeepL Voice for Meetings transcription interface showing
real-time speech-to-text translation. Settings panel allows language
pair selection and translation mode configuration.

medical, legal). Architecturally, cascaded systems lever-
age separate datasets for ASR, MT, and TTS, while end-to-
end approaches require costly paired speech data or sophis-
ticated training techniques. Recent work explores reducing
alignment requirements through reinforcement learning ap-
proaches [Labiausse et al., 2026].

Prosody and Voice Preservation. Beyond semantic con-
tent, effective S2ST must convey paralinguistic information:
emotion, emphasis, style, and voice. The text bottleneck of
cascaded S2ST systems discards prosody, yielding generic
voice synthesis results. End-to-end systems can preserve
prosody, but they are more difficult to control as they offer
only limited control over individual inference steps. Current
solutions include voice cloning and style transfer, though nat-
ural, emotionally appropriate output remains a challenging
problem in real-time applications.

Having established these fundamental challenges, we now
describe how DeepL Voice addresses them. through system-
atic engineering and thoughtful feature design.

3 DeepL Voice

DeepL Voice demonstrates a pragmatic incremental approach
to production S2ST deployment. The production system
(launched in November 2024) implements real-time speech-
to-text translation combining state-of-the-art proprietary real-
time ASR models with DeepL’s industry-leading machine
translation solutions [DeepL, 2024]. It supports 18 input
languages and more than 30 target languages, leveraging
DeepL’s leading MT quality. DeepL is actively developing
proprietary TTS models with prosody-aware synthesis, al-
ready available to selected customers through an early access
program. These models will enable a full S2ST experience in
upcoming iterations. In parallel, we experiment with end-to-
end approaches to inform our research roadmap and deliver
customer-facing improvements as fast as possible. Figures 2
and 3 illustrate DeepL Voice in production environments.
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Figure 3: DeepL Voice seamlessly integrated into Microsoft Teams
via an app displaying live translated captions during video calls

3.1 Use-Case

DeepL Voice addresses global business communication chal-
lenges across two primary variants. DeepL Voice for Meet-
ings provides enterprise live captions seamlessly integrated
into Microsoft Teams and Zoom for multilingual video con-
ferencing. DeepL Voice for Conversations delivers mobile
real-time bilateral translation for face-to-face interactions. In
addition, the DeepL API for Voice enables custom solutions.
Key application scenarios include international team collab-
oration, client meetings across language barriers, customer
support in multiple languages, and multilingual conferences.

The system can be explored interactively on the web-based
landing page at https://www.deepl.com/products/voice (Fig-
ure 1).

In the following, we discuss some particular challenges
that we were facing when bringing DeepL. Voice from the
research prototype stage into production.

3.2 Stable Text Streaming and the
Quality-Latency Tradeoff

Real-time speech translation systems face a fundamental
challenge: producing high-quality translations with mini-
mal latency from continuous audio input without clear sen-
tence boundaries. Naive approaches that immediately trans-
late each recognized word fragment create a “flickering” ef-
fect—translations constantly update and change as more con-
text becomes available, creating jarring user experiences and
making output unsuitable for text-to-speech synthesis.

DeepL Voice addresses this through stable text streaming,
an approach to balance three competing objectives: transla-
tion quality, latency, and output stability. For DeepL Voice,
we explore intelligent policies that determine optimal points
to finalize translation decisions, ensuring that once text is dis-
played, it remains stable while maintaining acceptably low
latency.

This approach eliminates flickering while preserving trans-
lation quality by leveraging DeepL’s industry-leading neural
machine translation. The stable text stream also provides a
solid foundation for voice synthesis integration, as consistent
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text enables natural-sounding prosody in text-to-speech out-
put.

3.3 Language-specific Challenges

Different language pairs present varying degrees of difficulty
for real-time translation due to fundamental differences in
grammar and word order. Some translation directions, such
as English to German, are relatively straightforward as both
languages can follow similar subject-verb-object patterns, al-
lowing incremental translation with minimal restructuring.

However, other language pairs pose significant challenges.
German to English translation must handle verb-final word
order, where critical verbs appear only at the end of subordi-
nate clauses. This grammatical structure forces the system to
either wait for complete clauses (increasing latency) or pro-
duce preliminary translations that may require substantial re-
vision (reducing quality and stability).

Japanese presents even greater complexity, with fundamen-
tally different word order (subject-object-verb) and gram-
matical particles that determine semantic roles. English
to Japanese translation requires comprehensive sentence re-
structuring, making high-quality real-time translation partic-
ularly challenging. For such language pairs, the quality-
latency tradeoff must be carefully reconsidered, potentially
accepting higher latency to maintain translation accuracy and
user trust.

3.4 Customization: Tone and Terminology

Professional and business communication requires not only
accurate translation but also appropriate tone and consistent
terminology. DeepL Voice integrates DeepL’s proven cus-
tomization features to address these requirements for real-
time spoken communication.

Formality Control. The formality feature allows users to
select between formal and informal registers in the target
language, determining the pronouns, verb forms, and stylis-
tic choices used in translation. This capability is essential
for business contexts where cultural norms dictate appropri-
ate levels of formality—for instance, using formal address in
German business meetings (”’Sie”) versus informal conversa-
tion (”du”). The feature supports German, French, Italian,
Spanish, Dutch, Polish, Portuguese, and Japanese.

Translation Glossaries. ~DeepL’s glossary feature enables
users to define custom translations for domain-specific ter-
minology, brand names, product names, and internal jar-
gon. Unlike simple find-and-replace approaches, glossaries
intelligently adapt terms to grammatical context, automati-
cally handling inflections, plural forms, and verb conjuga-
tions while maintaining semantic consistency. Organizations
can create glossaries through three methods: uploading ex-
isting translation memory files, manual entry of term pairs,
or customizing industry-specific sample glossaries. Shared
glossaries ensure consistent terminology across teams and
projects, critical for maintaining brand voice and technical
accuracy in multilingual collaborations.

Spoken Terms for DeepL Voice. Complementing transla-
tion glossaries, we developed Spoken Terms' specifically for

! Available to selected customers via an early access program.

DeepL Voice to address the ASR component. This feature
allows users to define internal terminology, acronyms, prod-
uct names, and technical vocabulary that the speech recog-
nition system should accurately transcribe. By ensuring cor-
rect transcription of company-specific terms before transla-
tion, Spoken Terms prevents cascading errors and improves
end-to-end quality for specialized business conversations.

Together, these customization features enable DeepL Voice
to deliver not just accurate translations, but appropriate, con-
sistent, and context-aware communication that respects cul-
tural norms and organizational terminology standards.

3.5 Stability and Technical Complexity

A tool that provides reliable real-time translations at a
quality-level that enables multilingual meetings without in-
terpreters imposes very high standards on reliability. The la-
tency requirements impose specific challenges in the deploy-
ment setup. For achieving easy accessibility during meetings,
the product needs to be integrated into established meeting
platforms like Microsoft Teams or Zoom, as well as be avail-
able as apps on common mobile operating systems.

4 Conclusion and Future Directions

We presented Deepl. Voice, a pragmatic, quality-first ap-
proach to production S2ST deployment, balancing innovation
with delivery through incremental development. Key contri-
butions include stable text streaming to eliminate translation
“flickering,” customization features for business communica-
tion (formality control, glossaries, spoken terms), and seam-
less enterprise platform integration.
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