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Adapting WavLM for Vietnamese Speaker Diarization In

Real-world Conversations
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INTRODUCTION = BT (e

Speaker diarization answers the question: “who spoke when” in Ours contributions: S
multi-speaker conversations. e Fine-tune SOTA diarization model on Vietnamese speech: DiariZen.
Traditional pipelines face challenges: Overlapping speech, Domain mismatch. e Develop ViYT-Diar dataset: 100 real-world Viethamese conversations with “'“-}é
’ Vietnamese is a low-resource language for diarization: manual annotations. N
e Design robust speaker embedding and clustering pipeline for Viethamese| '
1 e Lacks large annotated datasets
- _ _ | | _ tonal speech
e Pretrained models are ineffective without adaptation.
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METHOD

diarization model: 3. Agglomerative Hierarchical Clustering

A. Diarization Pipeline
Our pipeline follows the EEND-VC principle by leveraging DiariZen’s end-to-end neural

Diarization _ _ _ _ _ — e'_,“
output We perform agglomerative hierarchical clustering on the embeddings

using average linkage and cosine affinity, merging until two clusters

: | remain to assign consistent speaker labels across the recording.
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Extraction . -
B. Data Preparation <

Audio input

Pk 1gpk oSPk 1 1. Vietnamese Data Simulation for Training |
1. End-to-end neural diarization module (EEND)
( ) a8 R
— ExtraF:t?:rI\r;Iock _)COnf;'r‘l::;ebrasedL_) Clas::i:: ton L Algorithm 1 simulate_data
\ J \ 9 Require: speaker_data, max_duration, sr, noise
Ensure: audio, labels, annotations, num_speakers, speakers
To extract informative speech features, we adopt a self-supervised learning (SSL) I: speakers <— SelectSpeakers(speaker_data)
approach based on WavLM: 2 utte.rances . AssignUtterances(speaIcers)
—————————————————— N 3: audio < InitBackground(max_duration)
| 4: labels < InitLabels(max_duration)
—1-»[ WavLM I—{Weugmed SumJ—y Linear 4{ Nom';g}";mn }—I” 5: segments < ExtractSegments(utterances) > using VAD()
6: Shuffle(segments), t <+ 0
__________________ I 7: for segment in segments do
8: start_time < GetStartTime(t)
We use a 4-layer Conformer encoder that combines self-attention for global context and 9:  if Overflow(start_time, segment) then break

10: end if
Mix(audio, segment, start_time)

convolution for local feature extraction:
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12: Update(labels, segment, start_time)
\1/2 x Multi-Head 172 x | :
Feed Forward - Convolution Feed Forward Layer 13: Annotate(segment, start_time)
elf Attention —'-> :
Module Module Module Module Normallzatlon 14- t < start time + segmcnt.length
‘ | 15: if NoSpace(t) then break
- -/ 16: end if
- . B 17: end for

Classification head: A linear layer followed by softmax forms a powerset-based classifier 18: audio < AddNoise(audio, noise)
(2n states) trained with NLL loss to predict active speaker combinations per frame. 19: return audio, labels, annotations, len(speakers), speakers
2. Speaker Embedding Extraction 2. Vietnamese Data Annotation for Testing: ViYT-Diar

X =K Xo. %] XoeRLXD
The input audio is segmented into chunks X,. From X1, Xy Xkl X € :

Iy,
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Includes 100 single-channel audio recordings (~60s each, 16kHz

§ each chunk, we extract single-speaker segments 7, = ‘== {t argmexElusy = o Okl =3 I sampling rate).
] ] ] ’ Start | Eng | Speaker | Transcript
§ and encode them into embeddings e, _using a speaker zr,s = Concatenate ({Zx }ie, ) — — 500001212 pesher O ciot
’ - : I‘ b ISt d 1.6200 [4.0020 [Speaker 1| chao ban
§ encoder (e.g., ResNet34) ey, = SpeakerEncoder(zy. ,) S I s
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TABLE 11 TABLE 1
COMPARISON OF DER(%) ACROSS DIFFERENT DIARIZATION MODEL COMPARISON OF DER(%) ACROSS DIFFERENT CHUNK_SIZES

CALLHOME 2-speaker ViYT-Diar EEND Clustering Chunk sis CALLHOME ViYT-Diar
: . Model Type i unk_size || .
e Achieves <3% DER on Vietnamese ignore_ovl &l ignore_ovl &l pipeline ignore_overlap | overlap | ignore_overlap | overlap
conversations Pyannote 3.1 || EN-pretrained ||  15.13 15.73 486 | 487 : i . e Sk
e QOutperforms existing baselines by DiaPer EN-pretrained || 34.87 34.68 1945 | 19.46 ST e 207 Bl 42 i
| - DiariZen 24 7.14 9.09 374 375
arge margins. Falcon API 34.88 36.55 5.17 5.18 = = — = =
e Stable performance across chunk  piarizen (original) | EN-pretrained || 1124 11.80 2393 | 23.94 " e Bl e o -
sizes — practical for real-world DiariZen (ours) | Vlpretrained 9.71 11.76 237 _— by e g e et

deployments
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