
Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-

Sum
m

er2018

  

 
sinaakhlaqi@shahroodut.ac.ir 

 
h.hassanpour@shahroodut.ac.ir 

 
vabolghasemi@shahroodut.ac.ir 

 

PRIMA.

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             1 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

][

][

Kondo][

.

(AAM)][

AAM][

][

Guo][

Shan

][

(GIC)

QIR

Juefei][

(LBP)

LBP

Arad

][

RASL][RASL

0 -1
i i i iI I e T

iI
0
iI

i
e-1

i
T

0
iI

RASL],[

],[

][RASL

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-

Sum
m

er2018

  

],[

w hI R
2{ , : , , }iw W T x y i u v

, , , , ,
u v

I u v w I x y I T x y T x y

I

w

.

][

][

][

][

wtsIdI

tI

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

x +(t) x 

n

m

m

1/m

( )y xx

y
y xI

 ,    0y xC i I x or y

C

C

C
- -: y x y xi i C i C

RBF

][

2

1 2

( , ) : ( , ),
n

i i m
i

RBF x y k c P x y

0 0

( , )
m m i

i j
m ij

i j

P x y a x y

1 1 1

... ... 0
n n n

i i i i i
i i i

x y

RBFiija

mPmic

,x y

k
2

.

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             4 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-

Sum
m

er2018

  

][

],[Arad
2( ) logk x x xTPS(0) 0k

mP
][

2

1 2

1 2

2

00 01 10

00 01 10

{( , ) ( , )} :

( ( )

( )

,

)

n

i i
i

n

i i
i

u v

u

y x

v

y x

w T T RBF x y

T k c

a a

T k c

b b b

a  

{ | { , } ..., 1, 2, , }d

iS s d x y i m

D
S

11 1 11 1

1 1

,

x x y y
m m

x x

x x y y
n nm n nm

s s s s

s s

s s s s

 

1, 1,
1 1

, ,
1 1

,

m m
x y
j j

j j

x y

m m
x y
n j n j

j j

s s

m m
D D

s s

m m

 

1 ,1 ,1 1{( , )}x y n
i i is s s

D

1sw

1 1

( ( ))

{( ( ), ( ))} { , }n x y n
u i v i i i i i

w T D

T d T d s s
x

1 2

1 2

1 1

00 01 1 10 1 1,1

,1 1

00 01 10 ,1

1 1

1 1

1

( )

( ){ },

... 0

... 0

... 0

n

i i
i

n

i i
i

u

y x x

x n
u n ni i

y x x
n n n

x x
n n

y y
n n

n

T d k d d

a a

T d k d ds

a a

a d d s

d

a d d s

d d

d d

 

,1 1{ },y n
i is d

n
3n

2m
0.5t

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

][

y xIy xI
C

(RBF) 

D

D

][

.

D

,,

1/ 4t1/ 2t3 / 4t

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             6 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-

Sum
m

er2018

  

D

][

RASL][RASL

RASL

RASL

RASL

RASL

RASL

RASL

.

1/ 4t1/ 2t3 / 4t

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             7 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

RASL

( 0
iI )

RASL

RASL

RASL

.

PRIMA][

xy

  

 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             8 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-

Sum
m

er2018

  

RASL

RASL

Peng1/ m

m][

100 100

RASL

100 100

RASL

RASL

RASL

][

][

][][

][

][

RASL][

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                             9 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

RASL

][

RASL][

RASL][

][

][

],[

][

PRIMA)(

)(

, ,1 2 1 2
1 1

1
( , )

i j i j

w l
w l w l

i j

E I I I I
w l

)(][

][

1I2I

lw

,1i j
I

,2i j
I

 
 
 
 
 

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                            10 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-

Sum
m

er2018

  

AE

A D

C

E B

D C A E B

A C D B E

C E D A B

C E D B A

B D E C A

C D E A B

A B E C D

B D A C E

A C E D B

A C E D B

A C E D B

B C E D A

D E C B A

D B C A E

AB

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                            11 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Jo
ur

na
l o

f 
Ir

an
ia

n 
A

ss
oc

ia
tio

n 
of

 E
le

ct
ri

ca
l a

nd
 E

le
ct

ro
ni

cs
 E

ng
in

ee
rs

 -
V

ol
.1

5-
N

o.
2-

Su
m

m
er

20
18

RASL

][

RASL

100 100HP

COREi5 2.8 GHZ6GBMATLAB 

R2014b 

RASL

][

FERET

PRIMA

],[

PRIMA

.

RASL

],,[

RASL

[1] Rashidi S, Fallah A, Tohidkhah F. Dynamic Signature 
Verification Based on Extraction of Stability Dominant 
Points and Segmentation of Pattern. Journal of Iranian 
Association of Electrical and Electronics Engineers. Vol. 
9, No. 1, pp. 23-32, 2012.

[2] Hjelmås, E. and Low, B.K., Face detection: A 
survey. Computer vision and image understanding, Vol. 
83, No. 3, pp.236-274, 2001.

[3] Kondo, T. and Yan, H., Automatic human face detection 
and recognition under non-uniform illumination. Pattern 
Recognition, Vol. 32, No. 10, pp.1707-1718, 1999.

[4] Haghighat, M., Abdel-Mottaleb, M. and Alhalabi, W., 
2016. Fully automatic face normalization and single 
sample face recognition in unconstrained 
environments. Expert Systems with Applications, 
Vol. 47, pp.23-34.

[5] Arslan, M., Mirza, M.B., Shabbir, B., Bokhari, S.T.F. and 
Azam, F., Face Recognition: A Survey. 2014. 

[6] Guo, T., Tan, X.H. and Chao, C.X, January, Robust Face 
Recognition via Occlusion Detection and Masking, 
In MATEC Web of Conferences Vol. 44, EDP Sciences, 
2016. 

[7] Shan, S.,Gao, W., Cao, B. and Zhao, D., Illumination 
normalization for robust face recognition against varying 
lighting conditions, In Analysis and Modeling of Faces 
and Gesture, IEEE International Workshop on, pp. 157-
164, 2003.

[8] Juefei-Xu, F. and Savvides, M., Encoding and decoding 
local binary patterns for harsh face illumination 
normalization, In Image Processing (ICIP), IEEE 
International Conference on, pp. 3220-3224, 2015.

[9] Arad, N., Dyn, N., Reisfeld, D. and Yeshurun, Y., Image 
warping by radial basis functions: Application to facial 
expressions. CVGIP: Graphical models and image 
processing, Vol.56, No. 2, pp.161-172, 1994.

[10] Peng, Y., Ganesh, A., Wright, J., Xu, W. and Ma, Y., 
RASL: Robust alignment by sparse and low-rank 
decomposition for linearly correlated images, IEEE 
Transactions on Pattern Analysis and Machine 
Intelligence, Vol. 34, No. 11, pp. 2233-2246, 2012. 

[11] Zhang, Z., Xu, Y., Yang, J., Li, X. and Zhang, D., A 
survey of sparse representation: algorithms and 
applications. IEEE Access, Vol. 3, pp.490-530, 2015.

[12] Baker, S. and Matthews, I., Lucas-kanade 20 years on: A 
unifying framework, International journal of computer 
vision, Vol.56, No. 3, pp.221-255, 2004.

[13] Brown, L.G., A survey of image registration 
techniques, ACM computing surveys (CSUR), Vol. 24, 
No. 4, pp. 325-376, 1992.

[14] Wolberg, G., Geometric transformation techniques for 
digital images: a survey. Department of Computer 
Science, Columbia University, 1988. Analysis and 

 [
 D

O
R

: 2
0.

10
01

.1
.2

67
65

81
0.

13
97

.1
5.

2.
6.

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ae
ee

.c
om

 o
n 

20
26

-0
2-

16
 ]

 

                            12 / 13

https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.2.6.6
http://jiaeee.com/article-1-643-en.html


Journal of Iranian A
ssociation of E

lectrical and E
lectronics E

ngineers -V
ol.15-

N
o.2-

Sum
m

er2018

  

Machine Intelligence, Vol. 34, No. 11, pp. 2233-2246, 
2012.

[15] Fanelli, G., Dantone, M., Gall, J., Fossati, A. and Van 
Gool, L., Random forests for real time 3D face 
analysis, International Journal of Computer Vision, Vol. 
101, No. 3, pp .437-458, 2013.

[16] Jain, H., Hellwich, O. and Anand, R.S., Improving 3D 
face geometry by adapting reconstruction from stereo 
image pair to generic Morphable Model, In Information 
Fusion (FUSION), 2016 19th International Conference 
on, pp. 1720-1727, 2016.

[17] Zitova, B. and Flusser, J., Image registration methods: a 
survey Image and vision computing, Vol. 21, No. 11, pp. 
977-1000, 2003.

[18] Beier, T. and Neely, S., July. Feature-based image 
metamorphosis, In ACM SIGGRAPH Computer 
Graphics, Vol. 26, No. 2, pp. 35-42, 1992.

[19] Lee, S.Y., Chwa, K.Y., Hahn, J.K. and Shin, S.Y., Image 
morphing using deformation techniques, Journal of 
Visualization and Computer Animation, Vol.7, No. 1, pp. 
3-23, 1996.

[20] Prince, T., Fragoso, Y. and Gaye, O., Applications of 
Image Morphing Techniques to Analyze Changes in Our 
Environment, Open Access Library Journal, Vol. 3, No. 
9, p. 1, 2016.

[21] Zanella V, Fuentes O., An approach to automatic 
morphing of face images in frontal view, InMexican 
International Conference on Artificial Intelligence, pp. 
679-687. Springer Berlin Heidelberg, 2004.

[22] Seitz, S.M. and Dyer, C.R., View morphing: Uniquely 
predicting scene appearance from basis images, In Proc. 
Image Understanding Workshop, pp. 881-887, 1997.

[23] http://www 
prima.inrialpes.fr/perso/Gourier/Faces/HPDatabase.html,[
Accessed Monday, July 6, 2015 ]

[24] Maturana, D., Domingo M., and Alvaro S..Face 
recognition with decision tree-based local binary patterns.
In Asian Conference on Computer Vision, pp. 618-629. 
Springer, Berlin, Heidelberg, 2010.

[25] Zhang, Zhanpeng, Ping Luo, Chen Change Loy, and 
Xiaoou Tang. Facial landmark detection by deep multi-
task learning. In European Conference on Computer 
Vision, pp. 94-108. Springer, Cham, 2014.

[26] Drouard, V., Ba, S., Evangelidis, G., Deleforge, A. and 
Horaud, R., Head pose estimation via probabilistic high-
dimensional regression, In Image Processing (ICIP), 
IEEE International Conference on, pp. 4624-4628, 2015.

[27] Zhu, X. and Ramanan, D., Face detection, pose 
estimation, and landmark localization in the wild, 
In Computer Vision and Pattern Recognition (CVPR), 
IEEE Conference on, pp. 2879-2886, 2012.

[28] Jain AK, Li SZ.Handbook of face recognition. NewYork: 
springer; 2011.

[29] Hwang, J., Sunjin Yu, Joongrock K., and Sangyoun 
Lee.3D face modeling using the multi-deformable 
method. Sensors 12, no. 10: 12870-12889, 2012.

[30] Asthana, A., Zafeiriou, S., Tzimiropoulos, G., Cheng, S. 
and Pantic, M., From pixels to response maps: 
Discriminative image filtering for face alignment in the 
wild, IEEE transactions on pattern analysis and machine 
intelligence, Vol. 37, No. 6, pp. 1312-1320, 2015.

[31] Seyedarabi H, Aghagolzadeh A, Khanmohammadi S, 
Kabir E. Analysis and Synthesis of Facial Expressions by 
Feature-Points Tracking and Deformable Model, Journal 
of Iranian Association of Electrical and Electronics 
Engineers. Vol. 4, No. 1,  pp. 11-19, 2007.
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2 Haar-Wavelet 
3Active Appearance Model 
4Sparse Representation based Classification 
5Dictionary 
6Reconstruction Residual 
7Gamma Intensity Correction 
8Quotient Illumination Relighting 
9Local Binary Pattern  
10Robust Alignment by Sparse and Low rank 

decomposition 
11Low Rank 
12Sparse error 
13Cost function 
14Non convex optimization 
15Nonlinear Constraint 
16Affine 
17Perspective

:Calibration

:Stereo Images

20Warp 
21Morphing 
22Aliasing 
23Heuristic
24Correspond points 
25Radial Basis Function 
26Scattered data interpolation 
27Thin Plate Spline 
28Similarity 
29PlanarHomography
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