Augmenting Transformer-Transducer Based Speaker Change Detection [CASSP
With Token-Level Training Loss
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Problem statement: Perform word-level Speaker Change - e - . Long-form results
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Challenges o SCD loss vs. Baseline: +8.9% relative
: m +16.8% relative recall
e Speaker turns are sparse compared to regular spoken Wi 1 B B B B =3 , .. ,
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. : : e *e . i @ - ; o SCD loss vs. EMBR: +3.5% relative
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Score = - vV myYE R R W FR: - Drop e F1of timestamp-based precision and recall rates: low
Solutions , , , : 0 : : :
e absolute.values, +13.4% relative compared with Baseline
e Token-based training loss + interval-based eval metrics , " N e F1of purity and coverage: all comparable
e Timestamp-based precision and recall rates: sensitive to
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handling of overlapping speech . Baseline 715 623 606 708 642 612 6L 65.1
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T ® ASSleptiOﬂZ dense speaker label annotations Baseline 874 843 90.3 80.5 769 950 76.7 82.7
e \\Ne treat speaker turn as a new . Purity (%) EMBR  87.6 84.1 90.5 827 770 953 T 83.5
ol oK Softmax e Treat speaker changes as intervals rather than SCDloss 885  84.9 91.0 835 777 955 78.3 84.3
special token <st> . . . Baseline  70.0 85.6 64.9 80.8 793  77.1 83.4 78.5
P e Find the time intervals that speaker changes happen, Coverage (%) EMBR 700 853 65.1 80.6 798 767 83.7 78.5
PS JOiﬂtly trained with the ASR model . . SCD loss ~ 68.7 84.7 64.7 802 789 750 82.4 775
A d d 15 I f e‘g" Overlapplng SpeeCh Segments Imply Speaker turns F1 (%) Baseline  77.8 84.9 75.6 80.6 78.1 85.1 79.9 80.5
o uadio encodqer: avers O . .. . . . EMBR  77.8 84.7 75.7 81.6 784  85.0 80.3 80.9
f olock Y 'hT " e Find SCD predictions that fall into these intervals (Purlly & Coveraee)  geploss 773 8438 756 819 783 840 803 308
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e Output: 75 possible graphemes Encoder Encoder
(includlng <st>, <sos>, <eos>) y _T T_ ) EXpeI"imental Setup - Segmented from Length ]:z::i?e F1 (Prems;:z& Recall) Fl (Purlty7§9Coverage)
o D _ 30s EMBR 60.9 80.8
Token-based training loss atasets sset Domain  Dur () Average ’Ic:he long fom; data SCD loss 65.0 815
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e The idea is to minimize the expected FA and FR rates of Train: Fisher AMI  Meeting 9.1 10 34 t lit SCD loss 67.9 81.1
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the <st> token in the predlctlon DIHARDI  Mixed 16.2 12 9 e Similar trend as in 120s  EMBR 66.6 81.2
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e Achieved by a customized minimum edit distance ICSI  Meeting 2.8 13 55 [ e e
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Baseline: Trained with the negative log probability loss
EMBR: Baseline + EMBR loss

SCD loss (proposed): Baseline + proposed training loss
All share the same architecture (27M parameters)
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. _JE>1, Iftoken = <st>;

ins /del-cost(token) = { 1, Otherwise. o

e Conceptually, the training loss is °
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Lscp = a - WER + ﬁ - FAgep + v FRscp — )\log P(Y|X)




