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Abstract

One of the important ways of human’s communication is established by face and its
expressions. Human expression plays an important role in transmission of inner
emotions and improvement of quality of the human’s communications. Nowadays,
in industrialized world, automatic recognition of face expression covers a broad
spectrum ranging from psychological and legal studies, animation synthesis,
robotic, images comprehension and video conference, communication and
broadcasting networks, recognition of suspicious treat for taking security and
antiterrorist measures, to human-machine interface. From thirty years ago till now,
Scientifics have done many researches and activities in this field and they have
achieved salient successes in advancement and improvements of these systems. As
we can see they could achieve the recognition rate up to 80 percent in recognition of
seven expressions of human both in real time-dynamic image and static and record
images.

All of these systems are based upon three sections as features selection, features
extraction, and features classification. From one point of view, facial feature
extraction methods are categorized in holistic and analytic methods. From other
point of view, these methods are categorized in feature-based, model-based, and
image based methods.

In this thesis after deep studies, it founds that a lot of current techniques either have
mathematical complexity or low recognition rate. So, finding a tradeoff between
these two is the biggest question, therefore by following current algorithms, we
proposed several supplementary proposal to optimize former methods and finally
we approached to an algorithm with a recognition rate up to 99 percent accuracy in
sadness or happiness expression recognition. At first step, we used modified
Loupias salient point method for separating the basic element of face. Feature
extraction was done with using principal component analysis and Gabor filters and
principal component analysis. Distance criterion and artificial neural network and
statistical network were used for feature classification. Recognition rate of 99% was
achieved of using Gabor filters and principal component analysis on eyes and
mouth that were achieved of Loupias salient point method, and perceptron neural
network for classification. Proposed statistical network method announce broad
field for more scrutiny in future researches.
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Permanent features

Lip height

Lip width

Left lip corner

(Facighe) (Fuwiden) motion (v )

Pheiaht Puwidth e Ft

_iAal4A2 — A lp 420 —w—wg Diepe—=dtic ren

- (hlp+4A2p) : - o - LDiegio

If Fheighe =0, If i e =0, If Frese =0,

lip height lip width left lip corner

increases. increases. move up.

Right lip corner Top lip motion Bottom lip

(rrignid (Feop) motion(vu .. )

Friahkt top LTS

- D vigni—4 vignio _ Lo — 400 = thee—1yiinn
] i oo . Lt w0 ’

If !‘_1-;;.,__,-_.'3{}0, If !‘f,__;!;:’o_.. If !‘g_.f,n}o.

right lip corner top lip bottom lip

move up. move up. move up.

Transient features

Left nasolibial
furrow angle
(Argiered

Right nasolibial
furrow angle
(1 i viahi )

State of nose
wrinkles

(-‘L-;.‘a @3 i )

Left nasolibial
furrow present

with angle Ang,.re.

Left nasolibial
furrow present
with angle

"11”.‘?.1'1';;.-'&{ -

If—-i'-‘-ur..io:.!'_r' — .
nose wrinkles
present.
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Permanent features (Left and night)
Inner brow Outer brow Eve height
MOoton (1 per) | MOUON (Ppueer) | (Pencignr)

Thinner Fhouter Veheight
_hi—hiyp —ho— b og —ihl+h2]—ihlo+ hdp
BT T - T hlgthaly
If’"-. nner0, If’"----.‘r:i':::":'- Iff: hei ght =0,
Inner brow Outer brow Eve height
move up. Move up. increases.

Eve top lid Eve bottom lid | Cheek motion
motion (1) motion (i, )

TFtap Fhtm

—hl—hlg —  h2-h2g

Tl L

If Piop = 0, If Pt = 0, = 0,
Eve top lid Eve bottom lid

move up. Move up. MoVe up.
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FAP Name MPEG-4 No. | FAP Description
lower-t-midlip 4 Vertical displacement of upper
midlip
raise-h-midlip 5 Vertical displacement of  lower
midlip
stretch-l-cormerlip (&l Horizontal displacement of left inner
lip corner
stretch-r-cormerlip 7 Horizontal displacement of right in-
ner lip corner
raise-l-cornerlip 12 Vertical displacement of left lip cor-
ner
raise-r-cornerlip 13 Vertical displacement of right lip cor-
ner
close-t-l-eyelid 19 Closing of top left eyelid
close-t-r-eyelid 20 Closing of top right eyelid
raise-l-i-eyebrow 31 Vertical displacement of left inner
eyebrow
raise-r-i-eyehrow 32 Vertical displacement of right inner
evebrow
raise-l-m-eyebrow 33 Vertical displacement of left middle

eyebrow
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Video 4&( Frame Extraction )
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( Feature Point Extraction j

( FAP Extraction )
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( Fuzzification )
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( Knowledge Base j—b( Expression Detection )
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Membership Grade
Case | Joy Surprise Fear Disgust Anger || Output

a 0.5 0.8 0.4 0.2 0.2 Surprise
b 0.6 0 0.1 0.1 0 Joy
C 0.3 0.1 0 0.5 0.2 Disgust
d 0.9 0.4 0.1 0.1 0 Joy
e 0.3 0.6 0.4 0 0.1 Surprise
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% Disceret Wavelet Transform (DWT)
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