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Abstract: Despite the technological improvement and arrival of
new methodologies in the different process of a speech-based
applications, a parallel development is not observed in the
availability of audio-visual speech database. Thispaper providesa
detailed hierarchical picture of the existing audio-visual speech
database. Since the performance of a speech-based application
deeply depends on the different parameters like the number of
speakers, speaker variability, phonetically balanced sentences,
recording quality etc. involved in the creation of a database to
attain specific task. This paper gave more importance to these
parametersinvolved in the exciting audio-visual speech database
rather than the experimental side which need linguistic
knowledge about the concerned language in the feature extraction
task and classification task. This paper is arranged in such a way
that a new facein thisrealm can capture the needy thingsto build
a speech database in his language. In addition, this paper differs
from other review papers in the aspect that it gives equal
importance to the available audio-visual speech database in the
resourced and under-resourced languages.

Keywords: Audio-Visual speech database, Speech-based
applications, Video Parameters and Audio Parameters.

. INTRODUCTION

The human brain uses both acoustical and facial information
and extracts relevant information to decode the underlined
spoken utterances, especially in acoustically hampered
condition. Likewise, the intelligent system uses audio-visual
sensors, namely microphones and cameras, to capture and
analyze it to facilitate an efficient Human-machine interface.
There is a profusion of intelligent systems which uses both
speech modality and visual modality alone, such as speech
recognition, speaker recognition, emotion recognition,
forensic applications, lip-reading, lip tracking, lip
synchronization, re-dubbing etc. From 1976 [1] onwards
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these intelligent speech systems have witnessed significant
improvement in the target goals by utilizing the progress in
computer vision and machine learning area. However, the
essential element needed for the robust performance of al
these intelligent systems is the availability of suitable speech
database.

Because of the difficulties associated with the high volumes
of data necessary for the simultaneous recording video and
audio and time consumption, the creation of audio-visual
databases has limited when compared to the audio-only
database. Besides, only afew reported audio-visual databases
are open to the public, which is mainly in English. However,
the fascination of speech-based applications has made various
research groups curious to develop systems in their native
language. Language exploration is needed to opt the
convenient methods for feature extraction and classification
task, which are the essential components of any speech-based
applications.

This paper presents a historical sketch in different aspects of
available audio-visual speech database from 1988 to the
present. Even though many papers have reviewed some of the
essential audio-visual speech databases, this paper gives an
overall view in the creation of the databases in resourced and
under-resourced language [2], and technical advances occur
in the recording devices and approaches. A new face in this
realm gets a proper insight into the quantity and quality of
basic requirements and resources needed to build an
audio-visual speech database for atask in hislanguage.

I1. KNOWN AUDIO-VISUAL SPEECH DTABASE

Over the years of development and unceasing research in
speech-based applications has endorsed the dearth of standard
audio-visual speech database. The need for diversity in
resources and massive storage capacity is the main challenge
that produces the remarkable difference in the statistic
between uni-modal and bi-modal speech database. Creation
of exhaustive and methodically arranged audio-visual speech
database build up a worldwide acceptance in the research
community. An audio speech can capture at high quality with
relatively low cost, but a high-quality visual speech can
capture the dynamic movements of thelip accurately, whichis
relatively large. Massive storage space needed for the storage
and distribution of audio-visual speech database than the
audio-only speech database. Instead of giving a detailed
description of the characteristics of the existing database, this
paper presents a tabular representation of available
audio-visua speech database which offers a clear picture of
parameters and comparison among
different others.
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Table. | summarize the historical background of audio-visual ~ history begins with Petajan 1988 for lip-reading digit
speech database in terms of gender distribution, speech  recognizer
corpus, hardware setup and some distinctive features. The

Table- I: Summary of known audio-visual speech database

Database - Year Spea Corpus - Video Audio Special Features
ker Repetition Parameters Parameters
(Fem (Pixel (Sampling
ale, size, FPS) | Frequency, bit)
Male)
TULIPS1[4] - 1995 12 First four English | 100 x 75, unknown Isolated digits.
(9,3 digit —twice. 30 fps.
Mouth
region.
DAVID [5] - 1996 124 Isolated digits. 640 x 480, | unknown Speech/Person recognition.
English-alphabet 30 fps. Contain 4 corpus with different research
E-set. Full face. theme.
Video-conference Frontal Complex background and  variable
control commands. | View. illumination.
‘VCVCV? Contain individual spesker and more than one
nonsense speaker during recording.
utterances. Lack of head pose and facia expression
variations.
M2VTS[6] — 1997 37 Numbers (0 to 9) — | 286 x 350, | 48kHz, 16 hit. | Speech verification, face recognition.
Multi Modal 5times. 25 fps. Mostly French Speakers.
Verification for French language. Full face. Head rotation (left, right, up and down).
Teleservices and Frontal Presence of glasses and hats.
Security applications view.

XM2VTSDB [7] — 1999 295 Three  sentences | 720 x 576, | 32kHz, 16 hit. Personal identity verification.

Extended M2VTS (numbers and | 25fps. Head rotation (l€ft, right, up and down).
Database word) — twice. Full face. Recorded in extremely controlled condition.
Frontal Text dependent.
view. http://www.ee.surrey.ac.uk/CV SSP/xm2vtsdb/
2 Camera
used.
IBM ViaVoice [8] - 290 Continuous speech | 704 x 480, | 16kHz, 16 bit. Speaker-Independent  Large  Vocabulary
2000 with verbalized | 30 fps. Continuous Speech Recognition task.
punctuation. Full face. Total duration of database- 50 hours.
Dictation style. Frontal
view.
AMP/CMU [9] - 2001 10 78 Isolated words | 720 x 480, | 16kHz, 16 bit. Lip reading.
Advanced Multimedia | (3,7) (date and time, | 25fps. Presence of glasses and hats.
Processing Lab month, day and | Full face. Recorded in controlled situation.
miscellaneous) — 10 | Frontal
times. view.
AV Letters[10] - 2002 10 (5, | Isolated letters(Ato | 376 x 288, | 22.05kHz, 16 | Speech recognition.
5) Z) - 3times. 25 fps. bit.
Total 780 | Full face.
utterances. Frontal
view.
CUAVE [11] - 2002 36 Isolated digits. 720 x 480, | 16kHz, 16 bit Speaker independent digit recognition.
Clemson University | (19,17) | Connected digits. 29.97 fps. Speaker independent database.
Audio Visual Spea | Tota 7000 | Shoulder Contain individual speaker, speaker pairs and
Experiments ker pairs | utterances. and head. moving speakers.
-20 Frontal and Head movement in side-to-side,
Profile back-and-back.
view. Presence of glasses, facia hairs and hats.
Fit to one DV D-data disk.
VidTIMIT [12] - 2002 43 10 TIMIT sentences | 512 x 384, | 32kHz, 16 bit. Multi-modal person verification.
(19, 24) | per spesker. 25 fps. Data acquisition with 3 sessions.
First 2 sentencesare | Frontal Extended head rotation.
same for all but | view. Change in speaker appearance and voice
remaining 8 are during each session.
unique. Variability in camera zoom factor and

background noise.
http://conradsanderson.id.au/vidtimit/
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DUTAVSC [13] - 2002 8 (1, | POLYPHONE 384 x 288, | 44kHz, 16 bit. | Audio visual speech recognition.
7 corpus. 25f fps.
Phonetically  rich | Frontal
sentences. view.
Connected digits. Lower face
Spelling. view.
Application driven
utterance.
Dutch language.
BANCA [14] - 2003 52 Numbers. 720 x 576, | 32kHz, 12& 16 | Multi-modal identity verification.
(26, 26) | Names. 25 fps. bit. Recorded in controlled, degraded and adverse
for each | Addresses. Shoulder 2 Microphone | condition.
language | Date of birth. and head. used. Text independent.
class. 4 Frontal Lack of head pose and facial expression
Languages-English, | view. variations.
French, Italian and | 2 Camera http://www.ee.surrey.ac.uk/CV SSP/banca/
Spanish. used.
AVICAR [15] — 2004 100 Isolated digits. 720 x 480, | 48kHz, 16 hit. Speech recognition in car.
Audio-Visua Speech in | (50,50) | Isolated letters. 30 fps. 8 Microphone | 60% American English others Latin American,
aCar. Phone numbers. Full face. aray. European, East Asian and South Asian.
TIMIT sentences. 4  Fronta Recorded in 5 noisy condition (automotive
Total 59,000 | views. Noise).
utterances. 4 Camera http://www.isle.illinois.edu/sst/AVICAR/
array.
AV-TIMIT [16] - 2004 223 450 TIMIT-SX | 720 x 480, | 16kHz, 16 hit. Speaker independent continuous speech
(206, sentences. 30 fps. recognition.
117) Each speaker utter | Full face. Continuous phonetically balanced speech.
20 sentences. Frontal Contain multiple speakers.
First sentences is | view. Controlled office environment.
common and other Presence of facial hairs, glasses and hats.
19 sentences are Recorded in different illumination condition.
different.
AVOZES [17] — 2004 20 Digits. 720 x 480, | 48kHz, 16 bit. Modular approach database- each module
Audio Video OZtralian | (10,10) | Words. 29.97fps. addresses specific task.
English Speech Phrases. 6 Moduless 1 general module (spesker
Continuous word. independent) and 5 speaker specific module.
Australian English Native speakers of Australian English.
language. Presence of glasses, facia hairs and lip
Total of 56 highlighter.
sequences per Spesaker personal data acquisition mode.
speaker  without
repetition.
MANDARIN CHINESE 225 Continuous speech. | 720 x 576, | 48Hz, 16 bit. Audio-visual speech/speaker recognition and
[18] — 2004 Chinese language. 25 fps. 12 3Dface modelling.
Total 17,000 | 768 x 576, | Microphones Recorded in 2 sessions.
utterances. 25 fps. used.
7 Cameras
used.
IBM Infrared Headset 79 Continuous digits. 720 x 480, | 22kHz, 16 hit. Audio-Visual Speech Recognition.
[19] - 2004 30 fps. Use infrared videos.
Frontal Captured in real-time visua condition.
view.
Mouth-chi
n area.
VALID [20] - 2005 106 XM2VTS speech | 720 x 576, | 32kHz, 16 bit. | Multi-modal speaker/speech recognition.
(29, 77) | corpus. 25 fps. 97 Europeans and 9 Asians.
Full  face 5 Recording session — 1 controlled and 4
with uncontrolled (varying noise, illumination).
shoulder. Presence of facial hairs.
Frontal Text dependent.
view.
UWB-04-HSCAVC 100 200 Sentences (50 | 720 x 576, | 44kHz, 16 bit. Audio-visual speech recognition.
[21] — 2006 (61,39) | shared and 150 | 25fps. 2 Microphones | Visual speech parameterizations.

University of West unique). Full face. used. Recorded in laboratory condition.
Bohemia-2004-Hundred Slavonic language | Frontal Constant illumination and static head position.
Speakers Czech (Czech and | view. Mean ageis 22.

Audio-Visua Corpus Russian).
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GRID [22] — 2006 34 Command 720 x 576, | 25kHz, 16bit Speech recognition.
(16, 18) | sentences. 25fps Mean ageis 27.
Each sentence | Full face. http://spandh.dcs.shef.ac.uk/gridcorpus/
contains six-word | Frontal
sequence. view.
Total corpus size
34,000.
AV Letters2[23] - 2008 5 26 Isolated letters — | 1920 X | 48kHz, 16 hit. Speech recognition.
7 times. 1080, 50 High-definition version of AV Letter database.
fps.
Full face.
Frontal
view.
UWB-07-ICAVR [24] - 50 200 Sentences (50 | 720 x 576, | 44kHz, 16 bit. 6 types of illumination condition
2008 (25,25) | shared and 150 | 50 fps | 2 Microphone Average ageis 22.
University of West unique). (high used.
Bohemia-2007-Impaire Czech language. quality).
d Conditions audio Total 10,000 | 640 x 480,
visual speech continuous 30 fps (low
Recognition utterances. quality).
2 Camera
used.
12 [25] — 2008 300 15 French | 780 x 576, | 2 Microphone | Face recognition.
sentences. 25 fps | used. Majority data acquisition within single session.
(high Pose, expression, illumination and glass
quality). variability.
640 x 480, Different illumination levels and orientations.
25 fps (low Irisimage, 3D laser scanner face data.
quality).
2 Camera
used.
Full face.
Frontal and
profile
view.
DXM2VTS[26] - 2008 295 XM2VTSdatabase. | 720 x 576, | 32kHz, 16 bit. | Face recognition.
Damascened XM2VTS Additional videos | 25 fps. Internal video distortion (blur, salt and pepper
containing several | Full face. and rotation).
degradation level of | Frontal Externa video distortion (zooming and
background noise. view. dynamic background noise).
2 Camera
used.
IBM Smart-Room [27] — 38 Connected  digit | 368 x 240, | 22kHz, 16-bit. | Lip-reading system.
2008 strings. 30 fps. 2 Microphones
Tota 1661 | 3 Cameras | used.
utterances. used.
Full face.
Frontal and
profile
view.
HIT-AVDB-Il [28] - 30 Digits. 720 x 576, | unknown Visual speech, Biometrics, lip tracking and
2008 (15,15) | Chinese poems. 25 fps. multi view.
Harbin  Institute  of Tongue twisters of | 4 Cameras Database witness emotions, fast mouth
Technology Audio Chinese and | used. movements and tunes.
Visual Speech Database English. 4  views Recorded in 3 sessions in different day time to
1] Greek alphabets. frontal, capture varying speaker appearances and
Music notes. profile, 30° background.
Mandarin vowels. and 60°. Presences of spectacles and hair ornaments.
OuluvS[29] - 2009 20 (3, | 10 daily use short | 720 x 576, | Noaudio Visual only speech recognition.
17) phrases— 9 times. 25 fps.
Total 817 | Full face.
seguences. Frontal
view.
WAPUSK20[30] - 2010 20(9, | 100 GRID database | 640 x 480, | 16kHz, 32 bit. | Stereoscopic video.
11) sentence. 32 fps. 4 audio | Speakers-— 2 England, 1 Greece, 1 Kazakhstan
Total 2000 | Full face. channels and 1 Spain.
sentences. Frontal All other native German speakers.
view. Mean ageis 29.
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BL-Database [31] - 17 (8, | 238 sentences. 576 x 720, | 44.1kHz, 16 | Audio-Visual speech recognition.

2011 9) French language. 25 fps | bit. Recorded in 2 sessions- First sessions for 2D

Blue Lips-Database Diphone rich | (front view | 2 Microphones | analysis and second session for 3D analysis of
utterances. camera). used. mouth movement.

640 x 480, Native French speakers.
30 fps(side Blue lipstick used.
view

camera).

640 x 480,

30 fps

(depth

camera).

3 Cameras

used.

Full face.

Frontal and

side view.

UNMC-VIER [32] - 123 11 XM2VTS | 708 x 640, | 48kHz, 16 bit | Audio-Visual speech/speaker recognition.

2011 (49, 74) | sentences. 25 fps (3 | (From high | Contain multiple visual variation in the same
Sequence of | high qualitycamera) | video recording.
numerals. quality . Visua variations- illumination, expression,

cameras). 44kHz, 16 bit head pose, background and resolution.

320 x 240, | (From low | Head rotation- left-to-right and up and down.
29 fps (low | quality Spoken in normal and slow speech pace.
quality camera). Recorded in controlled and uncontrolled
camera). 32kHz, 16 bit environment with different devices.

320 x 240, | (From low | Speskerss 116 Asians, 4 Africans and 3
15 fps (low | quality Europeans.

quality camera).

camera). 22kHz, 16 bit

5 Cameras | (Audiodevice).

used.

Full face.

Frontal and

left profile

view.

AusTalk [33] - 2011 1000 | Multiple read and | 640 x 480, | Three high | Applied for Speaker verification, Audio-Visual
spontaneous speech | 48 fps quality speech  Recognition, Forensic  Speaker
tasks. microphones recognition.

Australian English are used Total duration- 3000 hours.
http://austalk.edu.au

MoBio [34] - 2012 152 32 questions (short | 640 x 480, | 48kHz, 16 bit. Mobile-based biometric system.

(52, response questions, | 16-30 fps. Database almost captured from mobile devices.
100) short response free High variability in pose and illumination.
speech, set speech,
and free speech).

LILiR [35] — 2012 20 Resource 5 cameras | unknown Continuous speech recognition.

Language Independent management used (2 HD

Lip Reading corpus. and 3 SD).

Total 200 sentences | Full face.

per speaker. 5 views
frontal,
profile, 30°,
45°  and
60°.

AVAS[36] — 2013 50 36 daily words. 640 x 480, | 48kHz, 16 bit. | Audio-Visual speech/speaker recognition.

Audio-Visual  Arabic 13 casual phrases. 30 fps. Visual variations-4 illumination condition and

Speech Arabic language. Full face. 5 head pose variations.

Frontal First database in Arabic language.
view.

LUNA-V [37] — 2014 English digitss 5 | 1920 X | 16kHz16 bits. | Audio-visual speech recognition.

Loughborough 10(1,9) | times. 1080, 25 Phone Recognition.

University Audio-Visual Sentences were | fps.

data corpus taken from TIMIT. Full face.

Frontal

view.
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AGH [38] - 2015 166 Isolated words and | 1920 X | 44.1kHz, 16 | Automatic speech recognition and
(one Numbers. 1080, 50 | hit. Text-to-speech systems.
third Polish language. fps. Largest audio-visual Polish corpus.
female) Total 117,450
words.
Ouluvs2 [39] - 2015 53 Continuous digits. 1920 x | High qudlity | Multi-view audio-visual database.
(13,40) | Phrases. 1080, 30 | audio. No native English speakers.
TIMIT sentences. fps (From 5 Speakers- European, Chinese, Indian/Pakistan,
HD Arabian and African.
camera). Neutral facial expression and static head pose.
640 x 480, Simultaneous recording by 6 cameras from 5
100 fps different views.
(From http://www.ee.oulu.fi/research/imag/OuluV S2
frontal HS /
camera).
Six
cameras
used.
Full face.
5 views
frontal,
profile, 30°,
45°  and
60°.
TCD-TIMIT [40Q] - 2015 62 6913 phonetically | 1920 X | 16kHz, 16 bit. | Two class of speskers- 3 professiona lip
(30, 32) rich TIMIT | 1080, speakers (female) and non-lip speakers.
sentences. 30fps. Presence of glasses and piercings.
2 Cameras https:.//sigmedia.tcd.ie/ TCDTIMIT/
used.
2 views
frontal and
30°.
vVISWa[41] — 2016 58 Isolated words — 10 | 720 x 576, | unknown Multi-pose audio visua speech recognition
Visual Vocabulary of | (20,38) | times. 25 fps. system for 3 languages.
Independent  Standard Continuous words | 3 Cameras Speakers- native (20F & 28M) and non-native
Words —10times. used. (Iraq and Y emen) (10M).
Marathi, Hindi and | 3  views Presence of glasses and caps.
English languages. | frontal, Induced mode of data acquisition contain
Total 2, 96,960 | profile and speakers with lipstick.
words. 30°.
MODALITY [42] - 35(9, | 168 commands. 1080 X | 44.1kHz, 16 | Audio-visual speech recognition.
2017 26) 1920, 100 | bit. Speakers- native and non-native English
fps. Array of 8 | speskers.
2 Cameras | microphones Noise varying recording setup.
used. used.
Full face.
Partial
front views.
AVID [43] - 2017 10 (5, | 1040 Sentences. 1280x 962, | 44.1kHz, 16 | Multimodal ASR system.
5) Influenced by | 48fps. bit. First database in Indonesian language.
GRID. Full face.
Indonesian Front view.
language.
Audio-Visual Lombard 54 Plain and Lombard | 720 x 480, | 48kHz, 24 bits. | Characterization of across-speaker variation.
Speech [44] - 2018 speech. 24 fps
Total 5400 | (from
utterances. frontal web
cam).
864 x 480,
30 fps
(from side
webcam).
Frontal
view.

I11. CONCLUSION

A diversity of standard database has reported, and most of
them claim to be beneficial for the specific task. For the
speech recognition task, the most favourable speech material
is continuous speech when compared to isolated speech for
speaker verification task. Speaker recognition task requires a
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large size and high variability of speaker population when
compared to the speech recognition task. Multi-view visual
speech performs better in lip reading task. So, the databaseto
be invented should serve more than one goal so that it will be
useful for alternative research
works.
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Theresolution and frame rate of the camera chosen by means

of

a trade-off involving computational complexity and

high-quality visual speech information. The database should
be captured with uniform distribution to avoid gender
imbalance. The main criteria needed for speech database
construction is that it should have a large phonetically
balanced speech corpus uttered by many unique speakers in
an uncontrolled environment. It is mandatory to figure out the
peculiarities of the language of the database and its linguistic
background and comparing it with other groups of languages
which help to resolve the issues arose during the creation of
the database in under-resourced languages.
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