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%BUB���5BTL
Translation Corpus #hours #utterances #words #vocab domain

Bilingual
(A) Fisher-CallHome Spanish (Es→En) 170 138 k 1.7 M 66 conversation
(B) Librispeech (En→Fr) 99 45 k† 0.8 M 112 reading
(C) ST-TED (En→De) 203 133 k 2.2 M 109 lecture

One-to-many (O2M) (B) + (C) (En→{Fr, De}) 302 178 k 3.3 M 153 mixed
Many-to-many (M2Ma) (A) + (B) ({En, Es}→{Fr, En}) 269 183 k 2.8 M 121 mixed
Many-to-many (M2Mb) (A) + (C) ({En, Es}→{De, En}) 373 272 k 4.0 M 119 mixed
Many-to-many (M2Mc) (A) + (B) + (C) ({En, Es}→{Fr, De, En}) 472 317 k 5.1 M 157 mixed

Table 1: Statistics in each corpus. Each value is calculated after normalizing references and removing short and long utterances. Speed
perturbation based data augmentation [32] is not performed here. †Two translation references are prepared per source speech utterance.

[16, 17, 18], an artificial token to represent the target language (tar-
get language ID) is prepended in the source sentence. However, this
is not suitable for the ST task since the ST encoder directly consumes
speech features. Instead, we replace a start-of-sentence (⟨sos⟩) to-
ken in the decoder with a target language ID ⟨2lang⟩ (see Figure 1).
For example, when English speech is translated to French text, ⟨sos⟩
is replaced with French ID token ⟨2fr⟩.

3.3. Mixed data training

We train multilingual models with mixed training data from multiple
languages. Thus, each mini-batch may contain utterances from dif-
ferent language pairs. We bucket all samples so that each mini-batch
contains utterances of speech frames of the similar lengths regardless
of language pairs. As a result, we can use the same training scheme
as the conventional ASR and bilingual ST tasks.

4. DATA

We build our systems on three speech translation corpora: Fisher-
CallHome Spanish, Librispeech, and Speech-Translation TED (ST-
TED) corpus. To the best of our knowledge, these are the only pub-
lic available corpora recorded with a reasonable size of real speech
data6. The data statistics are summarized in Table 1.

4.1. Bilingual translation

(A) Fisher-CallHome Spanish: Es→En

This corpus contains about 170-hours of Spanish conversational
telephone speech, the corresponding transcription, and the English
translations7 [19]. Following [4, 19, 35], we report results on the five
evaluation sets: dev, dev2, and test in Fisher corpus (with four ref-
erences), and devtest and evltest in CallHome corpus (with a single
reference). We use the Fisher/train as the training set and Fisher/dev
as the validation set. All punctuation marks except for apostrophe
are removed during evaluation in ST and MT tasks to compare with
previous works [4, 19].

(B) Librispeech: En→Fr

This corpus is a subset of the original Librispeech corpus [36] and
contains 236-hours of English read speech, the corresponding tran-
scription, and the French translations [20]. We use the clean 99-
hours of speech data for the training set [5]. Translation references
in the training set are augmented with Google Translate following
[5], so we have two French references per utterance. We use the dev
set as the validation set and report results on the test set.

6We noticed publicly available one-to-many multilingual ST corpus [34]
right before submission. However, this dataset has English speech only.

7https://github.com/joshua-decoder/Fisher-CallHome-corpus

(C) Speech-Translation TED (ST-TED): En→De

This data contains 271-hours of English lecture speech, the corre-
sponding transcription, as well as the German translation8. Since
the original training set includes a lot of noisy utterances due to low
alignment quality, we take a data cleaning strategy. We first force-
aligned all training utterances with a Gentle forced aligner9 based
on Kaldi [37], then excluded all utterances where all words in the
transcription were not perfectly aligned with the corresponding au-
dio signal [38]. This process reduced from 171,121 to 137,660 ut-
terances. We sampled two sets of 2k utterances from the cleaned
training data as the validation and test sets, respectively (totally 4k
utterances). Note that all sets have no text overlap and are disjoint
regarding speakers, and data splits are available in our codes. We
report results on this test set and tst2013. tst2013 is one of the test
sets provided in IWSLT2018 evaluation campaign. Since there are
no human-annotated time alignment provided in these test sets, we
decided to sample the disjoint test set from the training data with
alignment information.

4.2. Multilingual translation

We perform experiments in two scenarios: one-to-many (O2M) and
many-to-many (M2M)10.

One-to-many (O2M)

For one-to-many (O2M) translation, speech utterances in a source
language are translated to multiple target languages. We concatenate
Librispeech (En→Fr) and ST-TED (En→De), and build models for
En→{Fr, De} translations (see Table 1).

Many-to-many (M2M)

For many-to-many (M2M) translation, speech utterances in mul-
tiple source languages are translated to all target languages given
in training. We can regard this task as a more challenging opti-
mization problem than O2M and M2O translations. We concatenate
Librispeech (En→Fr) and Fisher-CallHome Spanish (Es→En), then
build models for {En, Es}→{Fr, En} translations (M2Ma)11. Other
combinations such as Fisher-CallHome Spanish and ST-TED ({En,
Es}→{De, En}, M2Mb), and all three directions ({En, Es}→{Fr,
De, En}, M2Mc) are also investigated.

8https://sites.google.com/site/iwsltevaluation2018/Lectures-task
9https://github.com/lowerquality/gentle

10For many-to-one (M2O) scenario, none of the corpora combinations ex-
ists in publicly available corpora, therefore we leave the exploration of this
task for future work. However, O2M and M2M are the realistic scenarios for
multilingual speech translation as mentioned in Section 1.

11Readers might think that this scenario is not suitable for the M2M eval-
uation since French does not appear in source side as in the multilingual MT
task [16]. However, such public corpora are not currently available.
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