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Abstract

In case of voice conservation, the patients have no experience with any recording; they are mostly elderly people with
poorer abilities to use computer devices. Moreover, at the time
of a diagnosis, the voice can already be partially damaged and
speaking for a longer time may be painful for these people.

The presented paper is focused on the building of personalized
text-to-speech (TTS) synthesis for people who are losing their
voices due to fatal diseases. The special conditions of this issue
make the process different from preparing professional synthetic
voices for commercial TTS systems and make it also more difficult. The whole process is described in this paper and the first
results of the personalized voice building are presented here as
well.
Index Terms: speech synthesis, text corpus, voice loss, voice
conservation, speech impairment, laryngectomy

2.1. Text corpus building
Facing the unpredictable ability of non-professional speakers to
read and pronounce the sentences to be recorded in a consistent
style, we have collected a specially designed set of sentences
(described in Section 2.1) allowing us to balance the use of
statistical parametric synthesis (SPS) in cases of lower amount
of recordings (or recordings of a poor voice quality), or the
use of unit selection-based speech synthesis (USEL) in cases of
adequate amount of sufficiently clear recordings (see Section 3),
similarly to [6].

1. Introduction
A human voice is very important in our daily life communication
and it is also an essential part of our human identity. This is a
reason why the voice loss affects us deeply, all the more so it
comes suddenly and unexpectedly. There is e.g. a considerable
amount of people who are about to lose their ability to speak
because of a diagnosed laryngeal cancer, leading to total laryngectomy – a surgical removal of the larynx with vocal chords.
After the cancer diagnosis, the patients are going to lose their
voice in a very short period, usually few weeks, or even few days
in more serious cases.
Although there are several alternative solutions how to communicate after the total voice loss (electrolarynx, voice prosthesis, esophageal voice and, nowadays, generic-voice speech
synthesis), none of them can replace the original human voice of
the particular patient; not to mention that the first three options
are very demanding for the patients, do not allow longer talk
without any rest, and not all patients are able to learn some of
these. On the other hand, the use of a general, anonymous synthetic voices on portable devices does lack the personal feeling
to the user and may even increase the depression of identity loss
[1].
On that account, we have started the recordings of such
patients 6 years ago [2] to preserve this important part of their
own personality – process called as “voice conservation” or
“voice banking”. In addition, from these recordings we also build
the voice database usable within our TTS system on a PC or a
smartphone [3, 4]. We offer the TTS system with their personal
voice to the patients as a part of study testing the procedure of
speech synthesis building focused on end-users who are going
to depend on it due to the voice loss in a short time.

Our pilot experience with such non-professional speakers
showed that they are not able to fluently read longer, complex or
compound sentences, not to mention most of longer foreign-like
words included for rare units or contexts. Therefore, we filtered
our source text data (a large collection of Czech texts containing
more than half a million sentences from various domains) to
remove the problematic ones.
Contrary to the professional voice building [5], we do not
know in advance how many sentences the patient is willing
and able to record, since the period between the diagnosis of
the fatal disease and the radical surgery is very short. This
fact leads us to change the paradigm of text-corpus building –
instead of maximizing a criterion through the whole corpus (e.g.
10,000 sentences with uniformly balanced units, see [7]), the
text corpus building process must be split into several levels. In
each level, the selection criterion focuses on different speech
units, starting with simple phones and ending with diphones
in different prosodic contexts. The higher levels increase the
quality of the created synthetic voice not only by adding more
and more sentences, but by increasing the richness of speech
units coverage. The higher levels of the algorithm also suppose
more cooperative speakers, thus, the sentences are intentionally
selected for increasing the final quality of speech synthesis.
Thanks to this algorithm, no matter the number of sentences
a speaker is able to record, we can guarantee the highest coverage
reached by the last recorded sentence at the level the sentence
belongs to, as well as the fulfilment of all the lower-level criteria
[8]. This allows us to use SPS-based speech synthesis without
the need of voice conversion when low amount (few hundreds)
of sentences are recorded, as well as the use of unit selection
method (from less than 1000 phrases) when each unit is guaranteed to have several candidates to select from. Let us point out
that these numbers are significantly lower than those reported by
[6].

2. Creating personalized synthetic voices
The creation of a personalized synthetic voice significantly differs in several aspects from the well-studied process of building a
new professional synthetic voice (a voice built for a commercial
TTS system), which is usually expensive and time consuming
and requires a certain amount of manual post-production and
regular maintenance work [5].

Copyright © 2017 ISCA

3425

2.2. Voice banking process

not easy to be guaranteed by any voice conversion method.
However, due to the fact that the build of each voice required
a lot of manual work (starting from annotation, through all the
steps of TTS voice build), especially for cancer-demaged voices,
works on full automation of the voice building process have been
started. The system will be available online to offer voice banking for anyone interested in, not only for to-be-laryngectomized
patients but also for people suffering from neurodegenerative
diseases or simply for anyone who desires to make a backup of
his/her voice.

Currently, the voice banking of the patients takes place in a
special soundproof room and it is carried out in a supervised
mode, i.e. a trained person supervises the recording to help the
speakers. During the pilot study, a new recording application has
been being created to make the recording easier for the speakers
not accustomed to the computer work.
Currently, we are working on the full automation of the
whole process of voice banking and TTS voice database building. Firstly, it comprises the recording in the unsupervised mode,
allowing to record in the comfort of speakers’ home. The human supervision is being replaced by quality check modules
ranging from acoustic surroundings checkers to our well-tuned
ASR system [9], all of them providing input for the automatic
decision on whenever accept the recorded phrase, or to repeat
the recording, or to use another phrase from a pool of phrases.
The framework must ensure the expected coverage described
in Section 2.1, since some of the required units may be lost
due to defects in the recording. Secondly, the whole TTS voice
building process is also being automated, starting from speech
corpus mastering, segmentation, statistical model training and
unit selection features building – based on the decisions about
the size and quality of the recorded corpus, as provided by the
recording-related modules. Moreover, as our experience shows,
since the patients’ voices are sometimes damaged to the level
that the use of ASR starts to be problematic, there still is a possibility for the speaker (or another delegated person) to manually
check the recordings and fix their annotations, which can, in turn,
be used to dynamically adapt the ASR models.
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