[UCI]1804: 24011- 200000240080

20104 8H
o B 5 S

MLNN<S o] & :} AAZE D=2l

_l

L} SN N o 7

R B

% a'ﬁ' /I:—r{



MLNN<S o] & :} AAZE D=2l

The study on Real Time Face Recognition using MLNN

20104 89 259
AEENE R KBRS
WA AT E R

% a'ﬁ' /I:—r{



SIEECE € A N &

AT LR RO R RN,

20109 449 174

L} SN N o 7

R B

7 NIE=



— L X = O = =
o el BT S RUESE
THEHER PP (1)

x = PP (1)

x = PP (1)

x = PP (1)

x = PP (1)
20104 6H H

L} SN N o 7



i

-
o)

Hr
!

0

A

o

o
K

-

T

R

“w

—

—_—

ko]

o

@

o
K-

o}

—

—

0

o

o
-

aqr

o]

o

2.2 71&9]

)
mnr_o

o
-

—

il

21

QF GET] S verevveverrrn sttt
2 4.1 Haar-like Feature@r ?_]Eﬂj_% o] 1:!] X]

s

&

2.4 Haar-like EA2- o]

22

Ny
TH
aqr

7o

ok

o

%

olo

el
Nm

242 AdaBoost il

35

/\01-94 Xé—?—f_ﬁ]_ _Tq,xé

37

3

32 d=

33

ALl T T] A FEE] e

o

[e;

=

o

3.2.1

41

7] Xé-}fﬂ_
323 A GFAFO] oige | F] rrerereeerereereee

3.2.2

47

49

Ho

50

0

AO

o

[e;

=

o

3.3.1

52

0

~
Ho

oF
g

o

%

olo

el
I
iz

g

0

K-



538

60

—

_X_l

AJn
Tor

~
HO

T
<

i
=

ol
)
2
i
nE
of

el
I

B

Ty

o
<N

o
o
o
M

74

77

77

431 MLNNZ ©]

i

—

0
il

W
AJm
Tor

81

¥

o
M

—

0

o

~

T

4.3.3 A

W
T

5
ol

_ii_



18
27
43
43
63
73
78
78

‘.__HO

)

o

S A S

O -
i A
# S R i
S - .

R A T

T g i

Pogo@ wo &

R R

T T

-

D T oo T
- R N b T oo

X B o mm X

8 fia Wﬂ o0 o

m © ™ Owe s

moE T oW W oRe A

U L -
TR TR e g

[N [N o o o ~ ~ ~

e I I = - " B

[
[
[
[
[
[
[
[

-1l -

hYA



2-1] J2] wrake]l 2w thaF AT GJAF e 6
2-2] A QA AFEEE 7] EA E A 7
9-3] & oMo AFLHE FTHYWE AL E X corrrererrreresssssssssssssssssseeeeeeeeeeeeee 8
0 4] BIF HTE o] LB EIZE] WX e 10
2-5] B17] ARE o] 8ele] AT GGG HZ s 11
2-6] HEA Pzt HAL B AF O ZEZE s 12
2-7] & %lﬁ(EigenSpace) Ao Al AdF EAHEZ BN e 14
2-8] EAA =20 o3 0] A 0 s 16
2-9] A o] 7]81etA AR Qi EAF BFE 09 18
2-10] 547 F0 GHORRE AT w9 GY BE AT 19
2-11] 3 38 9o gRE .92 3 o BT 19
2-12] Eli Saber[41]19] ©Z FLED st 20
2-13] AF G O] EA 6 e s 29
2-14] Haar-like Feaute®] TEE EEFQ] wrrrritiemnsistseniseiseise i 23
2-15] AFZFE Q] QVE|TLEE O] ] K| serererrerermememmmcce i 24
2-16] 45° 3] A AFZFE 0] OTE| T1ZE O] T] K] wererermersmmmneemeessesenee i 25
2=17] BOOSt QEILE] T2 reevrerrerseesemseisstise ittt 2%
2-18] AdaBoost®] QFI1E]Z20] FFEA] ELG] s 28
2-19] AdaBoost i1 E]Z 0] WA LB TP Q e 29
2-20] AF HAEE 9TF Cascade TJ-F -ttt 29
2-21] WA ALEE ZZEEFQQ] | Gr e 30
2-22] AdaBoost®] BF<so] o]a] MBI EA s 3]
2-23] AF TR Y AZG Bl FLETFRA] e 3]
2-24] AF AEE 9T A I e 39

_iV_



33

(18 2-25] t}e

W

TH

(1% 2-26] 5 9=

35

[2¥ 3-11 AHE ¢

37

oR
e
~~

7o

A=

al

A

#

4

=
s

[1¥ 3-3] Haar-like Feature

39

40

43

slzE goly

[Z2¥ 3-6]

ﬂ.&,
u

‘ﬂw.ﬂo

TR

1B

)

(29 3-7]

45

[1% 3-9] =9 A7|7} &

48

1 vyl ZE e

[e]
2
R

[1”] 3-10] w239 =7 7F 3¢ 1A+

48

49

[2¥ 3-12]

50

o]

=
=

[29 3-14] 34 7oA Haar-like Feature

52

F Ol A ] FHA| e

ol
~a
Nro
go

oW
i

—r

[1¥ 3-16] 2

54

~

7o

h
‘ﬂw.ﬂo
o}
AO

o

(29 3-17] AA &=

[2¥ 3-18] VA Z o An 3FE dolH

96

[712] 3-19] UJE 0] A5 & O] E] rrrreerrerreessssmmmsssssinresssssssssisssssssssssssssssssssssssess

o7

[29 3-20] Edleld L= oln| Ao

60

=

(29 3-21] /w49 75 2

61

[ 3-22] ¢

66

(18 3-23] ¢}

72

o)

[1¥ 3-24] BP &Ly



74

/\o]-

3

A=

1=
T~

(1% 4-2] A} 59 3)d Ao md

)

[-2% 4-1] ORL 9 DBejA 9] ¢

I6

Fod 219 4-2]9]

50

EeE

[1¥ 4-3] Haar-like Feature 21252 o]

oR

A

=

[ 4-4] [298 4-3]°0 A

30

g
i

—

—

0
il

&
‘.__HO

A9

[719 4-5] [719 4-5]

W

TH
aqr

7o

"k

o] Al
o

(19 4-6] 9F

32

32

33

gelg ol s 7=

)
=

[29 4-9] "H & AA

(28 4-111 M <F Fake] 24
[2¥ 4-12] 3 o]uj=]¢] of

85

—

—

0

!
"k

_Vi_



ABSTRACT

The study on Real Time Face Recognition using MLNN

Advisor : Prof. Jung Chae-Young
Department of Computer Science and Statistics,

Graduate School of Chosun University

This study proposed stable and fast face detection and identification system.
First, for reliable and stable face detection, Haar-like Feature and AdaBoost
were proposed. AdaBoost can calculate simple features using integral image
fast. Its cascade structure can calculate them fast by removing much of the
background data in initial stage with different number of features in each stage.
As it needs less cost for calculation than existing approaches, its real-time
detection performance is remarkably improved.

The face recognition system proposed in this study obtains Eigenvector
from face image set and analyses Principal Component using FEigenspace
only consisting of useful vectors. It has been demonstrated through tests
that it is simpler and more stable to process in comparison with approaches
using geometric data or stereo image. However, the Principal Component
tends to have lower recognition rate when there is change in illumination of
images. In particular, when there are differences in illumination of learning

images, as they may work as wrong feature points, the recognition rate

- Vil —



may significantly lower. Therefore, this study equalized histogram to
recognize who is in database even when there is change in illumination of
nput images, resulting in decreased change of lighting. It is not affected by
changes in lighting and has maintained consistent recognition rate in
comparison with PCA approach and approach using Intensity Normalization. In
matching input image with model image, matching failure may occur even
though real face images are successfully matched in face space where many
faces are projected.

To solve the problem, this study used Error Back Propagation learning
algorithm, which is Multiple Perceptron learning. Using feature vectors
obtained through Principal Component Analysis as input data for neutral
network, this study  presents suggestions for improvement of recognition
performance. As a result, recognition rate of the proposed approach was 95.3%. A
mean of 65% was improved in comparison with the existing approaches. In
particular, matching failures occur frequently when there is hardly change in feature
data such as rotated image of face. However, in this approach, only 2% of failure
rate was found.

This study obtained the optimal learning value by testing changes in recognition
rates under a variety of environments. Finally, the proposed face detection system
showed the best performance in real-time application, but changes in face
expression and face detection in complex backgrounds should be further
considered. If stereo vision 1s applied and face recognition is added for it to
improve security and recognition rate, it can be effectively used for diverse

systems.
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2.3.1 Eigenface Algorithm
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S dHlwg ¢ vk (329 2-7] AA 42 948 Udez 54H-E 539
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1. Edge feature

Tm o®

(c)

2. Line feature i ; i I i
E d (e ) () ®)

(a)

3. Center—surround feature

| @

(a) (b)

[72¥ 2-14] Haar-like Feaute® Z&EE}<]
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bl Sle HAEY g vste] d9 F& Tkl 2 gE
7beA (Weight) & 53te] & AL e=xA shte] SA43s 78
Haar-like Feature®] 7] 7]1%tt}. o] 3t Haar-like Featuree} <18 1%
A9 ALES Bt dAAbe Folal, % HE ATl a7 HE AAL AA
of EaHow AHgdrt [1¥2-14]1% Haar-like Feature®] TR EEIYQ o
it [19 2-14]¢] Haar-like Feature ZZEEFYEQ] olv|A|yle] d=2 #
2ol Edog Agdr}t Haar-like 54 AFE o] &3 A=
& Aoy, 52 d=9 SAE A AF AsE HoFErh ovA
o A1 Haar-like AFZ}3 g ALES w2 A Fastr] 9] lE " o]v R
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(0,0) ,(z.7)

SAT(x,y) - . N

(x,v)
v

RecSum(r) = @-@-@+D

(a) SAT (b) At uie] HA A

(2% 2-15] 7@ Qe oful

SAT(xy)= Y, I'y) (2] 2-17)

x’ <x,y/ <y

RecSum(r)=SAT(x—1,y—1)+SAT(z+w—1,y+h—1) (2 2-19)
—SAT(x—1,y+h—1)—SAT(z+w—1,y—1) K
/H]7}\-94 SHL

olm, (2 2-20),(A2-2)3 Zo] AAELL, [17] 2-16]19 (a)9] RSATE ©] &35ty
= (z,y,w,h,45)2] 34 RecSum(r)e [
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