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ABSTRACT
Automatic lip reading is a challenging and important research topic
as it allows to transcript visual-only recordings of a speaker into
editable text. There are many useful applications of such technol-
ogy, starting from the aid of hearing impaired people, to improving
general automatic speech recognition. In this paper, we introduce
and release publicly lip reading resources for Romanian language.
Two distinct collections are proposed: (i) wild LRRo data is designed
for an Internet in-the-wild, ad-hoc scenario, coming with more than
35 different speakers, 1.1k words, a vocabulary of 21 words, and
more than 20 hours; (ii) lab LRRo data, addresses a lab controlled
scenario for more accurate data, coming with 19 different speakers,
6.4k words, a vocabulary of 48 words, and more than 5 hours. This
is the first resource available for Romanian lip reading and would
serve as a pioneering foundation for this under-resourced language.
Nevertheless, given the fact that word-level models are not strongly
language dependent, these resources will also contribute to the gen-
eral lip-reading task via transfer learning. To provide a validation
and reference for future developments, we propose two strong base-
lines via VGG-M and Inception-V4 state-of-the-art deep network
architectures.
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1 INTRODUCTION
Lip reading, known as Visual Speech Recognition (VSR) from visual-
only recordings of a speaker’s lips, is the ability to understand or to
sense the subject of the transmitted message, by a human lip reader
or by a machine. Due to the complexity of task, human lip reader
performances are not comparable with the machine ones, in terms
of processing time and when addressing multi-language speaking
prediction, the later ones being more promising. Nowadays, the
progress in computer vision and deep learning offers a solution for
generic lip reading via automatic deep learning techniques. The
VSR has many practical applications, not only for supporting hear-
ing impaired people, but also for transmitting instructions in noisy
environments, security applications, resolving multi-talker simul-
taneous speech, to improving the market product recommendation
and the performance of automated speech recognition, in general.

Building a VSR system requires the availability of ground truth
data, i.e., explicit recordings of people pronouncing words and
sentences that are annotated at utterance level. Lip reading data sets
were developed to solve certain scenarios for which the VSR systems
are designed. For instance, there are word-level and sentence-level
data sets. For English, one of the most prominent data is the GRID
corpus [2], developed for labelling computation of a particular
sentence structure. Another example is the LRW [5] word-level
public data set. The LRW-1000 [12] was released for Mandarin
word-level lip reading. An overview of the most common data sets
is presented in Table 1. Inherently, there are several limitations for
each approach, some of the most important being that fact that are
not being integrable with real applications (e.g., LRW [5], LRS2 [4]),
having limited vocabulary and sentences (e.g., GRID [2]), or the
incapacity of meeting the specific lexicon requirements of a more
focused scenario, e.g., in-the-wild ad-hoc scenario (e.g., LRS3 [1]).
Overall, the available data for the last four years is covering a very
limited number of different languages, in particular: English (by far
the most predominant), Mandarin, and Urdu.

In this paper, we propose a new resource for another under-
resourced language, namely annotated data for Romanian lip read-
ing. There are basically no other resources available so far. The
only attempt towards lip reading is found in [8], where the authors
analyze how accurate a 3D facial animation model for simulating
visual speech production in the Romanian language should be. At
least 17 words with their correspondent animation model were
tested by deaf lip reading teachers.

When designing a lip reading data set, there are several specific
challenges that should be addressed, which makes it a very demand-
ing task: (i) the alignment of the audio and the spoken transcript
which is necessary to generate the ground truth vocabulary or the
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Table 1: Overview of the existing visual speech recognition data sets (Train-Val-Test stands for training, validation and final
evaluation splits, #Spk. represents the number of different speakers, #Utt. represents the number of utterances, #Words is the
number of different spoken words, Vocab. represents the number of different units, e.g., words, present in the collection).

Name Source Split Language #Spk. #Utt. #Words Vocab. #Hours Year
AVICAR Lab - English 100 59k 1.3k 10 - 2004
AVLetters Lab - English 10 780 26 26 - 2002
OuluVS1 Lab - English 20 - 817 10 - 2009
OuluVS2 Lab - English 52 - 9.1k 10 - 2015
GRID Lab - English 34 34k 165k 51 - 2017

LRW BBC Train-Val
Test English - 514k

25k
514k
25k

500
500 1.6k 2016

LRS2 BBC
Pretrain
Train-Val
Test

English -
101k
5k
11.7k

4.2M
358k
11k

16.5k
4.5k
6.8k

4.9k 2017

LRS3 TED & TEDx
(YouTube)

Pretrain
Train-Val
Test

English
5.5k
4k
451

132k
32k
145

-
52k
17k
5.1k

444
30
1

2018

TCD-TIMIT Lab - English 62 6.9k - - - 2015

LRW-1000 Chinese TV
programs - Mandarin >2k - 718k 1k 57 2018

Urdu Lab - URDU 10 10 10 - - 2018

Wild LRRo (proposed) TV show, news
program (YouTube)

Train-Val
Test Romanian >35 - 1.1k 21 21 2019

Lab LRRo (proposed) Lab Train-Val
Test Romanian 19 - 6.4k 48 5 2020

sentences; (ii) very often, fast changes of the speaker’s scene cause
false positive annotations which are to be avoided; (iii) dealing with
the case of multiple speakers scenes, where a system for speaker’s
identification is essential; (iv) a series of complementary algorithms
are typically involved, e.g., a lip detector for localizing automati-
cally the region of the mouth, automatic speech-to-text to generate
the transcripts, and so on. For instance, the GRID data set [2] uses a
special controlled environment for recordings, where each speaker
was individually recorded with a high contrast background. There
was no need for speaker identification modules. For the LRW data
set [5], the authors used TV broadcasts which were processed to
select the program types together with subtitle processing and
aligning, face detection and tracking, speaker identification, and
force aligning the transcripts with the audio signal. The authors
in [12] analyze how efficient is to use voice-to-text tools along with
manual annotations.

Following the best practices from the literature, we designed and
released two new resources for Romanian lip reading, namely the
Wild LRRo data set that features data retrieved from the Internet, i.e.,
in-the-wild scenario, and the Lab LRRo data set with data recorded
in a controlled environment, both in terms of the target vocabulary
and quality of the audio-visual information1.

We identify the following contributions beyond state of the art:
(i) this is the first resource available for Romanian lip reading and
would serve as a foundation for this under-resourced language; (ii)
despite the data addressing a specific language, this resource will
contribute to the lip reading in general as word-level models are

1to download the data, please use the following link: https://doi.org/10.5281/zenodo.
3753559. For the lab recorded data, user permission was obtained and user data are
anonymized. The wild data was retrieved from data that is already publicly available
on the Internet.

not strongly language dependent. They would allow for training a
general system and particularizing via transfer learning; (iii) sev-
eral baselines were provided for future developments, namely by
training two lip reading deep architectures: MT [5] and Inception-
v4 [11]. This provides also a validation of the consistency of the
data and a basis reference for evaluation.

The remainder of the article is organized as follows. Section 2
introduces the proposed data sets along with their creation and
annotation process. Section 3 proposes several baselines for the
data. Finally, Section 4 concludes the paper and provides future
perspectives.

2 PROPOSED DATA SETS
In this section, we discuss the design of the proposed data sets
along with the annotations. The development process consists of
a multi-stage pipeline, which interleaves manual annotation with
automatic tools for processing and filtering of the data. The LRRo
data contains the Wild LRRo data set and the Lab LRRo data set.
These are designed such as to ensure enough samples for a lip
reading learning system, e.g., sufficient number of speakers, speech
rate variety and various backgrounds, targeting under-resourced
languages, such as Romanian language.

The data comes with more than 1,200 minutes of TV show record-
ings and natural speech recordings. The data is fairly gender bal-
anced, with 64-66% of the speakers being males. The raw videos
for Wild LRRo were downloaded from YouTube2. The Lab LRRo
was recorder in a lab controlled environment, where the speaker
is in a room in front of a camera. Each instance of the LRRo data
is provided as mouth crops in .jpg format. These were obtained

2https://www.youtube.com/
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Figure 1: Sample images from the Wild (first row) and Lab (second row) LRRo data sets.

from .mp4 short video segments which contain only relevant visual
information. The segmented clips were obtained using ffmpeg3
and the timestamps for each annotated word. Each recording was
encoded using the .h264 ffmpeg codec. Several filters were applied
on the segmented clips, to obtain mouth crop stacks with the same
parameters. To filter the useful scenes, we have used the useful face
appearance concept [5], i.e., a scene is relevant if a face is present
continuously for 5 seconds. The face appearance of the speakers
is very wide in terms of multiple-view angles, lighting conditions
and make-up. Some samples are presented in Figure 1.

As a general consideration, each spoken language possesses
specific linguistic elements that makes the lips movement to be
challenging, from phonetic (phoneme) and visual (viseme, i.e., visual
phoneme) aspects. The threshold of minimum 6 frames/instance
was set to be able to detect the specific visemes of the Romanian lan-
guage. In Romanian language, there are 20 visemes [8]. Excluding
the cases when visual phonemes are analyzed in context dependent,
according to Romanian alphabet, 4 letters with same visual infor-
mation are identified (b and p; c, g and k; f and v; s and z). Also,
in the viseme category should be included the Romanian phonetic
groups ce, ci, ge, gi, che, chi, ghe, ghi. For lip reading analysis, each
special group needs to be processed as an entire viseme sequence.
Another case, which makes the Romanian lip reading task difficult
to accomplish is the x consonant. This viseme can be described
as two different viseme sequences, a c and s in some cases or a g
and z, in others. These aspects should be taken into account when
annotating the data.

2.1 Wild LRRo data set
2.1.1 Data collection. The raw videos were collected and seg-
mented from several open source recordings of some Romanian
TV shows (IT, social), TV news programmes (politic, economic and
dramatic news) and Romanian TEDx talks. 52 large videos were re-
trieved. The resolution of the videos varies between 360x450 pixels
and 720x1280 pixels. The videos were recorded at 25 fps. All the
videos were transcribed manually by several annotators. More than
1,200 minutes of recordings were processed and segmented.

The data is challenging due to the large variations in the speech
conditions, including lighting conditions, variations in pose, multi-
person scenes and various emotions of the speaker, e.g., shame,
anger or joy, speech rate, age, gender and make-up, the presence of
interrupted shot frames.

3https://www.ffmpeg.org/

Figure 2: Annotation process for the Wild LRRo data set.

2.1.2 Data annotation. The audio spectrogram was used to ease
the annotation process by making use of the articulation between
spoken words. Annotation is carried out using the Aegisub4 tool.
18 voluntary annotators were double checked by 2 expert master
annotators to provide text transcripts of every word, including
the metadata. Based on their input, the raw videos are divided
into individual sentences/phrases using the punctuation in the tran-
scripts. The sentences are separated by full stops. Each spoken word
with metadata is stored in a .txt file. The metadata consists of the
start-end timestamps of the annotated word, ID of the speaker and
gender (for statistical purpose). The annotation process is depicted
in Figure 2.

The obtained annotations were used to further split the raw
videos into multiple clips, each one corresponding to a word. Clips

4http://www.aegisub.org/
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