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Introduction

(a) Conventional Target Speaker Extraction
Pre-recording

(b) Text-Guided Target Speaker Extraction
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Fig. 1. Comparison between conventional TSE system and our proposed Text-Guided TSE system. The former relies on the pre-registered voiceprint of the

target speaker as an extraction cue, while our system offers flexibility to incorporate text-based cues to facilitate target speaker extraction.
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Scenario 1. Use Text as Transcription Snippets
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Scenario 2. Use Text as Semantic Description

Could be any auditory perception differences, e.g., gender,

language, loudness, far-near, ..
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Scenario 4. Use Text to Complement the Pre-registered Cues
*hFE
Fig. 2. New application scenarios enabled by the proposed LLM-TSE model. The central part is a mixture audio sample where two speakers’ voices overlap
The male speaker, although positioned at a greater distance from the microphone, has a voice with higher volume and is saying “Happy Mid-Autumn Festival”.

In contrast, the female speaker is nearer to the microphone but speaks in a quieter tone, delivering the message “Paris 2024 Summer Olympics are scheduled
to take place on July 26, 2024”. The illustration’s four corners show the innovative application scenarios enabled by LLM-TSE.
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Scenario 3. Use Text as a Task Selector
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Fig. 3. Overview of the proposed LLM-TSE model architecture. We use LoRA @_ﬂ to fine-tune a small number of parameters of the LLM component.
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TD-SpeakerBeam: M. Delcroix, T. Ochiai, K. Zmolikova, K. Kinoshita, N. Tawara,T. Nakatani, and S. Araki, “Improving speaker discrimination of target
speech extraction with time-domain SpeakerBeam,” Jan. 2020, 60 citations (Semantic Scholar/arXiv) [2023-02-14] arXiv:2001.08378 [cs,eess].



Experiments

TABLE 1
EVALUATION OF SI-SDR (DB 1) METRIC ACROSS DIFFERENT METHODS. FOR THE TRANSCRIPTION SNIPPET TASK, WE USE 100% OF THE TARGET
SPEECH TEXT AS CUES DURING TRAINING AND TEST THE MODEL WITH A DIFFERENT AMOUNT OF TEXT TRANSCRIPTIONS, INCLUDING 50%, 80%, AND

100%.
Type of Cue Transcription Snippet
Entry - Gender Language Far-near Loudness
Audio Text 50% 80% 100%
Unproc. - -0.02 -0.02 -0.03 -0.01 -0.10
TD-SpeakerBeam v X R 10.15 8.38 9.38 7.57
v X 7.30 10.17 8.87 9.77 7.75 She
LLM-TSE X One-Hot No Support 10.54 8.88 1025 8.96
(LoRA Adapters, X v 270 397 748  10.40 9.38 10.57 8.89
LLaMA-2 7B Chat)
v/ One-Hot No Support 10.62 10.18 10.32 8.99
v v 796 981 1005 1087 9.72 10.66 9.41 e
No LoRA Adapters X v 1.66 338 538 8.76 7.38 8.45 5.46
(only Linear Projection) | BSC# v 485 760 798  9.02 7.97 8.67 7.11
Use Vicuna-7b-v1.3 X v 223 331 879  9.44 8.29 9.27 5.75
( [76) v v 741 905 935  10.15 9.01 9.94 6.47

Efficacy of Using Input Text as Independent Cues

Compared with One-Hot System [ ]

Efficacy of Using Input Text to Complement the Pre-registered Cues 7,%
Ablation Studies on Text Encoder Selection

[76] L. Zheng, W.-L. Chiang, Y. Sheng, S. Zhuang, Z. Wu, Y. Zhuang, Z. Lin,Z. L1, D. Li, E. P. Xing, H. Zhang, J. E. Gonzalez, and 1. Stoica,"Judging LLM-as-a-
judge with MT-Bench and Chatbot Arena,” Jul.2023, arXiv:2306.05685 [cs].
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Mixture Spectrogram

In this mixture, the speaker
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Subsequently, a male
speaker also appears.

Fig. 4. Samples generated from the proposed LLM-TSE model. The text box contains information about the input audio mixture
the absence of a certain input.
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