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What is speaker diarization?

Answers the question “who spoke when?” in an audio recording.

Is diarization really that useful?

Speaker indexing and rich transcription

Speaker segmentation and clustering helping Automatic Speech
Recognition (ASR) systems

Preprocessing modules for single speaker-based algorithms
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SEGMENTATION MOTIVATION Imperial College
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Is good segmentation really that useful?

Why not just segment the audio stream into small uniform segments
and cluster with realignment?

If the speech segments are small then each segment only contains
a small amount of information that can be used for clustering.
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S0,
Microphone array D—gﬂ Spectral peak detector ‘

Sn,t

DOA estimator Harmonic subset generation

‘L Generate all observations
DOA selection Observation selection
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Multiple hypothesis tracking

15t Kalman filter ‘ ‘ 2nd Kalman filter )'{ N Kalman filter

T




KALMAN FILTER FOR DOA & PITCH TRACKING Imperial College

PROPOSED SYSTEM ARCHITECTURE London

In this work all the harmonics of voiced speech are tracked along
with the DOA estimates so that overlapping speech can be
considered.

F, harmonics and DOA observation:

zt,n = [-ft,m’ dt,v]T’

The state equation for the it" speaker:
Tip =Tyy 1+ Wy, Wy N(0,Q,),

where .
T, = [acf,xd] . Q, =diag(c?,02).

g multiple hyp:
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Observation:

where

and

Prediction step:

Litjt—1 = Lit—1]t—1>

Py =P 11+ Q.
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Update step: (performed if an observation exists)

T4 =T g1 T kz‘,t(zt,n - Ht,n mi,t|t71)a

‘Pi,t|t = (I - ki,th,n)2 Pi,t\t—l + ki,thkiT:t'

Ifk;, =[1,,1] = &;,, = 2., (just the measurement)

Ifk;, =10,--,0] = &, ,, =Z;,,—1 — 1 (just the prediction)

Optimal Kalman gain:
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Tree 1 @ Observation, z,, where ‘x" indicates that
only the prediction step is performed.

Tree 2 Tree 3
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Multi-modal data set consisting of 100 hours of meeting recordings.

Recorded in English using three different rooms with different
acoustic properties and includes mostly non-native speakers.
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In this paper we have...

..proposed a novel method that uses a MHT framework to track the
FO and DOA of multiple speakers simultaneously.

..shown that MHT of both the DOA and FO can lead to an improved
speaker segmentation performance over tracking just one of these
features alone.
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