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Abstract

Lip reading is used to understand or interpret speech without
hearing, its a technique especially mastered by people with hearing
difficulties. The ability to lip read enables a person with a hearing
impairment to communicate with others and to engage in social activities,

which otherwise would be difficult.

In this research proposed deep learning and computer vision
techniques for Arabic visual speech motion lips, the dataset was collected
by recording silent video using webcam, because didn’t find previous
public Arabic dataset, (9) words recorded for (10) different talked
participant

An Arabic Visual Speech Recognition system was designed and
built consists of several main and sub-stage for data processing and
obtain the highest recognition accuracy, after collected data Histogram
Oriented Gradients (HOG) method to pinpoint the location of the face

ROI extracted using mouth facial landmarks algorithms.

The first proposed system suggested for tracking lips movement
figure out the lips shape and for this using Gaussian Filter, Hue
Saturation Value (HSV), Morphological Operation and finally applying
Canny Filter, to extracted and isolated lip border as visual speech feature,
then for tracking lips movement fitted lips contour into polynomial
function with eight order and its parameters determine the shape of the lip
movement curve, which is used to calculate the derivative of lip

movement in visual speech.

Second proposed approach in this research uses biometric
geometrical visual features measurements from the changing shapes of

the lips to make the best guess at the word being spoken. This method



uses a set of 20 landmarks around the mouth's, then calculated Mouth
Aspect Ration (MAR outer) and (MAR _inner) based on three distance,
the proposed study how the points on the upper and lower lips move, as

well as figuring out what is being said (the outer and the inner).

The third proposed approach using for Arabic Visual Speech
Recognition (AVSR), use pre-trained deep learning algorithms Visual
Geometry Group (VGG16 net), so, in the first stage: using transfer
learning in lower level layers for extracted visual feature, in the second
stage: which is classification stage, using new built classification layers
where the model is modified by eliminating the completely connected
layers that existed during model construction and replacing them with
other suitable fully connected layers, with fine tuning concept from
block (5) and classification layers, which help to increase the accuracy of
classification, this proposed represent MI1VGG16 vsr.  the
M2VGG16_vsr is the same with using Data Augmentation Techniques

for training phase to increase feature extraction from training data.

The system was trained and tested on local Arabic visual database,
the result showed from using pre trained deep learning algorithms
VGG16 for extracting visual feature and the performance in the process
of classification, as the highest classification rate which record of
accuracy 0.86% found for the best implementation in M2VGG16_vsr,
precision 0.86%, and recall 0.86% are all measured for identified Arabic

words.



alad) Gl g Alad) anlail) 31 3

Jua gall daala
hualy )l g G gulal) p gle 4418
Gigulall agle acd

LS A g oldd) i ) Akl
ng e‘dﬁu‘.} Qﬁﬂ‘ eM‘ M

(and) aladll

dadia da g )
dagall dnala (B bl ll g gulal) psle A4S ulaa
(2 Aduuls o) 5 9380 Balgd Jui cilllatia (e g JaS
G yulad) agle
J& O

M\melued

il il
sl ad )l QA 3]

a Yoy PREEY



DAl

o AS (5 sin e el 2SI (el LS a5 oli3l UK ) ja0al s Canll ol Lidos
o) Al dga g ate Ala 8 WDISI ki 5 agdl adiiy o5 Bel 8 a sehe o)) Cum Ay el A2l
(e piSal () el AEG Jd Caniia (o O gilay (Al GalA S (ald (S0, Laaaiey 405 4

el 5l 3ind (S Y L s 3 5 oA Allall e Jaal i)

eiond) WSISH Gl AS a8 A sulal) D505 Genll adaill Ll Candie) Cuaill 1a b
Gl Alaaall didball il gl A (e leasand &3 sadinall Ll 32l L)l
& ke a3 Al Ay je GlalS ad Blaly @l Jle JS5 (alddl 3 je aaie AUl oS Lol

il sl el alasinly OIS Gl La) Candl 13a

L Aallaa 8 Aol shad 530 (e (585 (5301 5 5yl o pell DS uaa ok mvaca ¢l
A sl il Al yla ket ot il e Aglee and sl i Adle 383 e J peanl) (a0
saiely aasll dshie cphs = 2! Histogram Oriented Gradients(HOG) sl i

o4l Adlaia | Adul S facial landmarks 4 52

138 Gaiadly oiill IS o slaie YU olatll A8 a aufi m i) Ciadl 138 il Y1 AU
, Hue Saturation Value (HSV), 08 zi« Gaussian filter ahsiul &8 (= gzl
Al 7 atul 5 J el daa sl 8 ) sall @lileall Morphological Operation and Canny filter
el Al JLA) A AS jatal) olalll 48 ja i ia jals el WIS e slae i il olal
A ja Aade (S a8 Cua ¢ Al s Al e Polynomial Function 2 saall saaaie dla )

sl IS L 4850 A€ FELEY AN Clabea e sLaie YU slal

e A el il Ayl ) paall LA Aladi) Bl o3 b ikl ) gl
dsa dhb (sde ozl 138 daingy 2DISH Guedd il e J sl 48 jadiall oladll JS4
Mouth Aspect Ratio (MAR out) and adll alal dad clua &5 ey a8l Adhaia
Ny Al palliadll dgatia (505 o0 Gy Glilall (0 D30 e JieY MAR inner
Fautigl i aal o e YU ol S ppesil S jatd) slatll il (s e sl JE2U

A Al



Visual  Gaead) aleill Guaa aladinl & ol gooall DS Gpa 8 G el Wl
JU asgda aladiul o o dgY) A jall (8 Lew )38 el Geometry Group (VGG16 net)
A sl Ll A el el At sl Bkl gl i) @l clidall
Al Jaa sall Capnat i Cun Waebyy bl Caieaill cilisd aladiud o Caiiaill Ala ey Abiaiall 5
il dajital) JalSH Jlai¥) il Ledlasind 5 JelSI Jiaaiy) cilish JelSl 5 413 JMA (pe
ik e el Julidll 3 Sl fine tuning asede el U Al Gandl Can (sl
i sall (A acad) dUaill a0 2 el SOKY Gad A A ) &) Ay e 3 )y caiiianl)
A aladiul ) ALl oW1 dasall meal il M2VGG16 vsr W M1IVGG16_vsr
O A Al & el 30l ) (e jal il s e 8 Data Augumentation Ukl ads

ol Sy

é..yud\ Aﬂ\‘\:\a‘)‘)‘};ﬂ C.ltuuaﬁ HJ@M&L\U\.\JE&G& oJLﬁSUC‘)ﬁAX\ ELB.'\J\ A._\..j‘)ﬁeﬁ
Ao el o Cua il Al ja 8 dge ) ) elal g da Al 43 Hall &l el SIS 3 VGG6
, YoM precision %A1 A8l 4 CilS s M2VGG16_ vsr Gaksl (i lale Jgeanll 5 juad

(ol (el DU Guad 8 94T Arecall



