sae~ SpeechQE: Estimating the Quality of
L S Direct Speech Translation -

UNIVERSITY

HyoJung Han Kevin Duh Marine Carpuat
Computer Science HLTCOE Computer Science
University of Maryland Johns Hopkins University University of Maryland
T e dmmids SpeechQE is Underexplored and Needs D
street look. , Dedicated Attention as a Separate Problem!
'f How good is __ @ ML
this speech Motivation N Paper
Speech translation? e Estimating the quality of translation without reference is crucial.
Translation e However, most of research are done for text domain, and quality
(ST) System estimation for speech translation (SpeechQE) is underexplored.
Summary
||||. ' | | I 00 | | I . e E2E SpeechQE systems are generally better suited to estimate the
Y quality of direct speech translation than cascaded system.
Ol e We formulate SpeechQE task, construct benchmarks and training o
irada... (= corpus, explore both cascaded and E2E systems, develop E2E system, b
s/ithin every glance...) ' and release our data and models to guide further research in this space. T ';";de'
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] e Towerlnstruct-7B[1]+ Modality Adapter[2]+Whisper-large-v2|[3]
Issues with Cascaded System CoVoST2l4] es2en  en2de
e Efficiency: no (naturally occurring) Building SpeechQE Benchmark and Training Corpus Train
intermediate ASR transcripts e Generate hypothesis text with seven direct ST models ‘A‘SSTR z%i gggt
e Wrong speech representation by ASR e Get automatic quality labels from (reference-based) metrics SpeechQE 546k 589K
e Modality mismatch: text-QE is not XCOMET-XL [5] for train, adding MetricX-23-XL [6] for test Dev / Test
adapted to spoken language m = metric(hyp, ref (,text-src)) SpeechQE 3.5k 3.5k

E2E Systems are Generally Better than Cascaded

Correlations with Human Judgement

Correlations with Automatic Quality Labels e The same best-practice E2E system is more effective in
e E2E with two-phase training outperforming all cascaded system, aligning with human judgments than cascaded
even with similar architecture (text-Towerlnstruct) IWSI T23-ACL En2De Test set[8] Human DA
p = corr(q,m) mycomer = XCOMET(gold t,h,r)  CoVoST2 Es2En p = corr(q,d) score d

Myeuicx = MetricX(h,7)  MxcoMEr — MMetricx Cascaded SpeechQE and Human DA p = corr(q,,,d)

Cascaded SpeechQE Systems Correlations p..s = corr(q,,,,m) q = XCOMET-XL-qe(ASR(a), h) 0.485
Qo. = XCOMET-qe(ASR(a), ) 0892 0782 q=xCOMET-XXL-qe(ASR (), h) « evencompared 0,486
Qeas — Metl‘iCX-qe(ASR(a), h) 0.803 0.803 q= MetricX—XL—qe(ASR(a), h) parameter size. (7.58 (0.495
. e2evs 12.2B
q.,, = text-BLASER2.0-qe(ASR(a), h) [7] 0.776 0.711 q = MetricX-XXL-qe(ASR(a), h) —cascaded) 0.502
q.,, = text-Towerlnstruct-LoRA(ASR(a), h) 0.852 0.780 q = wmt23-cometkiwi-da-x1(ASR(a), h) 0.503
= text-BLASER2.0-ge(ASR(a), h 0.428
End-to-End SpeechQE Systems Correlations pe2c = corr(q,,,, m) ! e (a), 1)
qd... = BLASER2.0-ge(a, h)[7] 0.780 0.712 E2E SpeechQE & Human DA correlation p = corr(q.o,,d)
Quo. = Towerlnstruct-Fixed+Adapter(a, h) 0.862 0.797 q = BLASER2.0-qge(a, h) 0.420
Quo. = Towerlnstruct-LoRA+Adapter-pt-Fixed(a, h) 0.895 0.834 q = TowerInst-LoRA+Adapter-pt-Fixed(a, h) 0.509
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