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Abstract

In this paper, we explore how large language
models (LLMs) can be integrated into transla-
tion workflows through multimodal interaction.
Recent developments in generative Artificial In-
telligence (Al) are influencing translation work-
flows, yet current uses of LLMs in translation
and post-editing (PE) remain mostly output-
oriented, providing limited opportunities for
users to guide the editing process.

We present COPECO-Speech!, a multimodal
teaching platform for translation and PE. It
allows users to interact with the translation
process through typing, speech-based naviga-
tion commands and spoken natural-language
instructions interpreted by an LLM. The system
is web-based and combines automatic speech
recognition (ASR), machine translation (MT),
and LLM-based editing within a single work-
flow, allowing more interactive translation and
PE.

COPECO-Speech was designed for both re-
search and teaching purposes, and supports the
collection of interaction data such as speech
logs, keystrokes, timing information, and PE
annotations for subsequent analysis.

1 Introduction

Recent advances in LLMs are influencing trans-
lation technologies, shifting workflows from tra-
ditional MT towards more interactive forms
of human-Al collaboration (Sdnchez-Gijén and
Palenzuela-Badiola, 2023; Qian and Kong, 2024).
Studies have explored the use of LLMs as post-
editors of machine-translated text, demonstrating
improvements in translation quality and stylistic
refinement through prompt-based editing (Raunak
et al., 2023; Chen et al., 2024; Farrell, 2023; Ki and
Carpuat, 2024; Kunilovskaya et al., 2024; Macken,
2024; Li et al., 2025).
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At the same time, speech technologies have
been introduced in Computer-Assisted Transla-
tion (CAT), primarily for dictation and simple
commands (Ciobanu, 2016). However, these ap-
proaches do not fully support natural-language in-
teraction or more complex editing intentions.

This paper introduces COPECO-Speech, a mul-
timodal approach to translation and PE that com-
bines speech recognition, machine translation,
and LLM-based editing within a single environ-
ment. Users can interact through typing, speech-
based navigation commands, and spoken natural-
language instructions.

The main contribution of the present work is
the integration of LLM-based editing through spo-
ken editing instructions. Unlike previous COPECO
versions which focused on speech-based text en-
try along with navigation, COPECO-Speech en-
ables users to express revision intentions inter-
preted by an LLM and applies them directly to
the translation output. Unlike earlier multimodal
PE systems such as MMPE (Herbig et al., 2020),
COPECO-Speech combines multimodal interac-
tion with LLM-mediated PE within a single work-
flow.

The remainder of this paper is organised as fol-
lows. Section 2 reviews related work, Section 3
introduces multimodal PE with LLM-based interac-
tion, Sections 4 and 5 present the COPECO-Speech
platform and its use in practice, and Section 6 dis-
cusses limitations and future work.

2 Related Work

Speech has been explored in a range of transla-
tion workflows, including respeaking and other ap-
proaches (e.g. interlingual subtitle voicing, where
spoken reformulations are transcribed by ASR sys-
tems) (Radié, 2024). Speech has also been used
in translation and PE processes, both as an input
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modality (Ciobanu, 2016) and as an output modal-
ity through text-to-speech systems that influence
revision behaviour (Ciobanu et al., 2024). More
generally, PE has been studied as a form of human—
machine interaction in which users refine machine-
generated output rather than producing translations
from scratch (O’Brien, 2010; Koponen, 2016).

Several existing CAT tools (MateCat, memoQ,
and Trados Studio ?) use speech, but are mainly
used for dictation or simple predefined commands.
While this improves speed, it does not allow users
to express complex editing intentions. More recent
multimodal approaches combine speech, touch,
pen and typing to support PE tasks (Herbig et al.,
2020) . There, MMPE enables translators to in-
teract with machine-translated text using multiple
input modalities and was evaluated with profes-
sional translators. However, these approaches pri-
marily use speech as an alternative input modality
for editing actions and commands rather than as a
means of expressing natural-language editing in-
tentions. Furthermore, they do not integrate recent
developments in generative Al.

Another area of research has explored using
LLMs as post-editors of machine-translated text,
often framed as automatic PE (APE). Studies have
shown that LLMs can improve machine-translated
output through prompt-based revision and iterative
refinement strategies (Raunak et al., 2023; Chen
et al., 2024; Farrell, 2023; Ki and Carpuat, 2024).
Beyond translation quality, researchers have ex-
amined the linguistic and stylistic effects of LLM-
based post-editing, including increased lexical rich-
ness (Macken, 2024), mitigation of translationese
through targeted prompting (Kunilovskaya et al.,
2024), and document-level PE enhancements using
monolingual data (Li et al., 2025).

LLMs have also enabled more interactive and
human-centred translation workflows. Prompt-
based approaches demonstrate how translation
quality can be influenced through natural-language
instructions (Zhang et al., 2023), while recent
work has combined LLM prompting and transla-
tion memory to support greater user control over
MT systems (Qian and Kong, 2024). Studies
have further explored how systems such as Chat-
GPT may reshape translator-computer interaction
(Sanchez-Gijén and Palenzuela-Badiola, 2023). At
the same time, multimodal PE research has investi-

zhttps://site.matecat.com,
https://www.trados.com/

https://www.memoq.com,
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gated speech, touch, pen and typing as alternative
input modalities (Herbig et al., 2020).

However, these two strands of research have
largely developed separately, with limited work
combining multimodal interaction and LLM-
mediated PE within a single workflow.

3 Multimodal PE with LLM-Based
Interaction

COPECO-Speech builds on the idea of allowing
users to provide spoken editing instructions that
guide how translations are modified. Unlike tra-
ditional dictation, where speech is used primarily
to provide text input, speech in COPECO-Speech
is mostly used to express PE intentions. Spoken
instructions are first transcribed by an ASR system
and then passed to an LLM, which performs the re-
quested modification. This enables users to request
actions such as rephrasing, restructuring, simplifi-
cation, or regeneration through natural-language
instructions.

In contrast to multimodal PE systems such as
MMPE (Herbig et al., 2020), where speech is
primarily used to execute commands, COPECO-
Speech uses speech to communicate editing goals
to an LLM. Similarly, while recent LLM-based
PE approaches focus on automatically improving
machine-translated output (Raunak et al., 2023;
Ki and Carpuat, 2024; Macken, 2024), COPECO-
Speech enables users to guide and control the edit-
ing process through multimodal interaction. This
design reflects a shift from direct text manipulation
towards intent-based interaction.

4 System Overview

COPECO-Speech is a web-based platform built
on the COPECO framework (Mutal et al., 2020).
Building on previous COPECO research on speech-
based PE and speech-command navigation (Liyana-
pathirana et al., 2024), the present version intro-
duces LLM-based editing through spoken natural-
language instructions.

The platform supports translation and post-
editing through typing, speech, or a combination
of both, while recording interaction data such as
keystrokes, speech logs, task duration, and trans-
lation or PE mode. Figure 1 provides an overview
of the system workflow. Further implementation
details, including the backend prompt and its capa-
bilities, are presented in the Appendix.



Figure 1: Multimodal PE workflow in COPECO-Speech.
The system supports typing, (speech based) navigation
commands, and natural-language speech input. LLM-
based processing is applied to natural-language instruc-
tions, enabling flexible PE.

Currently COPECO-Speech supports two types
of speech-based interaction: predefined navigation
commands and natural-language editing instruc-
tions. Navigation commands are filtered through
a predefined rule-based command set with fuzzy
matching to accommodate ASR errors and vari-
ations in phrasing. These commands are exe-
cuted directly within the interface, whereas un-
matched inputs are treated as editing instructions
and processed by GPT-4.1 mini.> GPT-4.1 mini
and Azure Speech Services were selected as prac-
tical choices for the current prototype, balancing
language-processing capabilities with cost and de-
ployment considerations.

For LLM-based processing, the system com-
bines the source text, MT output, and spoken in-
structions within a structured prompt, which is then
processed by the LLM to generate an updated trans-
lation. Depending on the instruction, the output
may involve local edits or full segment retransla-
tion.

The current version supports English and French
and can be extended to additional languages.

5 COPECO-Speech: Interaction in
practice

Figure 2 illustrates speech-driven post-editing in
COPECO-Speech.

Example

Source (EN): We often talk about the future.
Incorrect MT (FR): Nous souvent parlons de
I’ avenir.

*https://openai.com/

a bt Lo
FREN_Student_Task

Figure 2: Example of speech-driven PE in COPECO-
Speech. A (natural-language) French spoken instruction
(“Inverser souvent et parlons”) is being applied through
the LLM to correct the target French translation.

Spoken Instruction (FR): Inverser souvent et par-
lons
Output (FR): Nous parlons souvent de 1’avenir.

5.1 Backend Prompt Design for LLM-Based
Editing

The backend prompt acts as a controlled transfor-
mation mechanism rather than a free-form gener-
ation prompt. It combines the source text, MT
output, and user instruction while enforcing lan-
guage, output, and fallback constraints. The com-
plete prompt and an overview of its key features
are provided in the Appendix (Sections B, C).

5.2 Interaction Logging and Analysis

All interactions are recorded, including keystrokes,
speech logs, LLM logs, and processing time. The
system also allows tasks to be sent to instructors
for review, enabling correction and error annotation
for further analysis.

Figure 3 illustrates examples of speech logs,
task statistics, and annotation data collected by
COPECO-Speech. These data support process-
oriented analyses of user behaviour and multimodal
post-editing (Carl et al., 2016).

6 Discussion and Future Work

The proposed approach shows how LLMs can sup-
port flexible and interactive PE workflows. Com-
bining speech and natural-language instructions,
COPECO-Speech allows users to express editing
intentions more directly compared to traditional in-
teraction methods. Being a work in progress, future
work will involve analysing how different interac-
tion modalities influence post-editing behaviour, as
well as the impact of prompt design on translation
quality and user interaction.

As a preliminary test, the current setup was
tested with four students performing English-to-
French PE tasks (consisting of ten sentences) using
speech-based interaction. The study confirmed the
technical feasibility of the approach and provided
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(a) Speech interaction log

student@gmail.com ENFR_Student_Respeaking “replace go with goes” 16.04.2026
18:34:01

(b) Keystroke and annotation logs

Number of Segments  Aug Seconds per sogment | Avg Secondsperword | dvg Keystrokes per segment | Tatal Stud:

171 000 20 4

innotation

Description

Figure 3: Examples of interaction logs collected by
COPECO-Speech. (a) Speech interaction logs showing
spoken instructions and timestamps. (b) Keystroke, task-
level, and annotation statistics recorded after task com-
pletion. Together, these logs support process-oriented
analyses of multimodal post-editing behaviour.

examples of spoken editing instructions, some of
which are included in the Appendix (section D).
Observations also suggested that the LLM was
sometimes able to correct ambiguous ASR tran-
scriptions by making use of the translation context
and the user’s editing intent. While these observa-
tions are preliminary, they highlight an interesting
area for future work.

Future work will involve larger-scale user studies
and process-oriented analyses based on the interac-
tion data collected by COPECO-Speech, including
speech logs, timestamps, keystroke activity, LLM
interactions, and PE correction annotations. Such
analyses will help answer questions concerning the
temporal effort, interaction patterns, and user ex-
perience associated with speech-based and typing-
based PE.

Future research will also examine the extent to
which LLMs can recover from ASR errors, the
influence of prompt design on translation quality
and user behaviour, and using the setup for addi-
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tional language pairs. Finally, we plan to evalu-
ate the feasibility of using alternative ASR and
LLM solutions, including open-source and privacy-
preserving deployments.

Currently COPECO-Speech relies on external
cloud-based services for speech recognition and
LLM processing. Due to this, privacy and data
governance are important considerations. In the
current deployment, users are informed about the
use of external services and participation is volun-
tary. Interaction data used for research purposes
are anonymised prior to analysis and handled ac-
cording to institutional research ethics and data-
protection requirements.

7 Conclusion

This paper presents COPECO-Speech, a multi-
modal PE platform that combines speech interac-
tion and LLM-based editing. The system allows
users to modify translation output using natural-
language instructions, going beyond traditional typ-
ing and command-based (spoken) interaction. The
system is currently used in teaching settings, where
students can perform PE using traditional typing
and speech with LLM support, enabling instructors
to analyse interaction patterns and support reflec-
tion on translation and PE strategies and the role of
Al in translation.
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A Prepared Workflow

The workflow consists of the following steps:

1. Loading: Source text and MT output are
loaded into COPECO-Speech.

2. PE via typing: Users perform direct
keyboard-based corrections to the MT output.

3. Speech interaction:

* Navigation (predefined commands): “Nex-
t/Previous/Save segment”, “Undo”

* Editing via LLM: Users provide natural-
language instructions: e.g. “insert A before
B”, “delete the word C”, “add a comma after
D”, “retranslate the sentence”, etc

4. Output generation: The system applies the
requested modifications and produces an updated
translation.

5. Logging and analysis: COPECO-Speech
records user activity, including keystrokes, speech
input, LLM requests and outputs, and processing
time. It also sends tasks (upon completion) to in-
structors for review, enabling correction and error
annotation for further analysis.

B Prompt Capabilities

Capability Description
Instruction interpreta-  Distinguishes between navigation
tion commands and editing instruc-

tions

Supports local editing operations
and full retranslation

Combines source text, MT output,
and user input to be context aware.
Ensures the correct expected out-
put language

Produces only the updated sen-
tence

Preserves the original output if in-
structions cannot be applied

Editing modes
Context integration
Language control
Output constraints

Fallback behaviour

Table 1: Key features of the prompt used for LLM-based
editing

C Backend Prompt

The following prompt is currently used by the
LLM-based editing component of COPECO-
Speech.

You are a text transformation engine.
EXPECTED LANGUAGE (output language):
{lang}

INPUTS:
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SOURCE SENTENCE (may be empty):
{sourceSentence }

TARGET SENTENCE (may be empty):
{targetSentence }

INSTRUCTION:
{instruction}

MODES
RETRANSLATE_MODE:

e If INSTRUCTION contains the token RE-
TRANSLATE_MODE:

— Translate SOURCE SENTENCE into the
EXPECTED LANGUAGE.

— Use TARGET SENTENCE only as con-
text to preserve preferred terminology,
tone, punctuation, and style where help-
ful.

— Output ONLY the new TARGET sen-
tence in the EXPECTED LANGUAGE.

- Do NOT output
SKIP_LANGUAGE_MISMATCH
in this mode.

DEFAULT MODE (normal edit)

DETECT WHETHER THE INSTRUCTION IS
A COMMAND OR DICTATION:

* A COMMAND requests a modification of the
text (e.g., replacing, deleting, adding, correct-
ing, rephrasing, shortening, expanding, or for-
malizing content, including equivalent expres-
sions in French).

* DICTATION is plain content to insert as text,
not asking for a transformation.

LANGUAGE CHECKS (default mode):
a) If TARGET SENTENCE is non-empty:

1. Detect the primary language of TARGET
SENTENCE.

2. Detect the primary language of the INSTRUC-
TION.

3. If TARGET language is NOT primarily
the EXPECTED LANGUAGE, output EX-
ACTLY:

SKIP_LANGUAGE_MISMATCH



4. If INSTRUCTION is a COMMAND and its
language is NOT primarily the same as TAR-
GET language, output EXACTLY:

SKIP_LANGUAGE_MISMATCH

b) If TARGET SENTENCE is empty:

1. If INSTRUCTION is DICTATION:

* Detect the primary language of the IN-
STRUCTION.

e If it is NOT primarily the EXPECTED
LANGUAGE, output EXACTLY:

SKIP_LANGUAGE_MISMATCH

* Otherwise output the INSTRUCTION as
the new TARGET sentence.

2. If INSTRUCTION is a COMMAND:

* If SOURCE SENTENCE is empty: out-
put an empty string.

* Otherwise create a good TARGET draft
in the EXPECTED LANGUAGE from
SOURCE SENTENCE, then apply the
instruction to that draft.

DEFAULT MODE RULES:
* Return ONLY the resulting sentence text.
* Do NOT explain your reasoning.
* Do NOT include quotes, labels, or extra text.

* NEVER translate between languages, except
in RETRANSLATE_MODE (only into the
EXPECTED LANGUAGE).

* If the instruction cannot be applied, return
the TARGET SENTENCE unchanged (or
the drafted/inserted target if TARGET was

empty).

* Preserve meaning unless the instruction ex-
plicitly changes it.

* If the instruction asks to replace some words
(replace X with Y / remplace X par Y),
perform an in-sentence replacement, NOT
a full sentence replacement, unless RE-
PLACE_MODE is present.

D Speech-driven Post-Editing: Additional
Examples

The following examples were collected during a
preliminary English-French post-editing experi-
ment involving four students (see Section 6). They
illustrate both predefined navigation commands
and natural-language editing instructions recorded
during the tasks.

D.1 Navigation Commands

The following spoken commands were used for
navigation and interface control. These commands
are matched against a predefined rule-based com-
mand set and executed directly within the interface.

» Sauver segment — save the current segment
* Segment suivant — move to the next segment

¢ Segment précédent — move to the previous
segment

¢ Arréter — stop the current task
D.2 LLM-Based Editing Instructions

Source (EN): One vomits what they do not digest.
MT Output (FR): On vomit ce qu’on digere.
Spoken Instruction (FR): Ajouter négation
Corrected Output (FR): On vomit ce qu'on ne
digere.

Source (FR): Elle a quitté la piece sans dire au
Irevoir.

MT Output (FR): Elle a quitté piece sans dire au
Trevoir.

Spoken Instruction (FR): Ajouter I’article devant
piece

Corrected Output (FR): Elle a quitté la piece sans
dire au revoir.
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