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Study on Viewpoint Estimation for Moving Parallax Bammier 3D
Display
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Abstract: In this paper, we present an effective viewpoint estimation algorithm for the Moving parallax barrier method of 3D
display mobile device. Moving parallax barrier is designed to overcome the biggest problem, the limited view angle. To
accomplish it, the position of the viewer's eyes or face should be estimated with strong stability and no latency. We focus on
these requirements in the poor performance of mobile processors. We used a pre-processing algorithm in order to overcome the
various illumination changes. And, we combined the conventional Viola-Jones face detection method and Optical-flow algorithm
for robust and stable viewpoint estimation. Various computer simulations prove the effectiveness of the proposed method.
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Fig. 1. Moving parallex barrier 3D display.
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Fig. 2. The proposed viewpoint estimation algorithm.
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Fig. 3. (a) Viola-Johns face detection results without preprocess-

9 3. (a) AA ] duEF

Rty

ing, (b) Viola-Johns face detection results with proposed

preprocessing.

oy
_Orlt‘
[
by
Ol
ﬂ?

N
R
S

fr
I

®3k20 WY, g HRSIE
shae] WES 9t N
shae] Agolrt. H3Eskao
ToE Ures A QvletH
U717 2ok ro] "tk o
e R e =S o 2 = "
i FE7F dxskA Wz
Iy A& Aol e 3k
=3 2o 2 A7olMe Hdel 4

d AFE H3) sbit TFH AE Gl ae= 10, r 4=
AAREATE 27 38 AR WA IE *F%ﬂ 73-Hb)<t

2834 B Aol HE =4ds 2%

& masln ok A e

5]
b
=
N
e
o
ki
o

N

. Lo

2}

8
=3
ot
N 2
oﬂ T

AN b
Re i
o

o

T |
o

4% o gt &
]
=
)
2
el

N
Y
tio

N O
> E
Sl

E

o Y nE 4T
N
) £
01:0 _[Pj
5

B

1o

o
Lo
i
rlr

rlo
W
I‘IF o =5

r
u)
;A= AS
g3 Tl ke

S m

o,
r:u
N

rr

o
9
9

P

oL
R
Oft
O

A

o
O
:i

NAE
oo
o
)
O,
(2 =3
m_“ s
-9,
o Lo

op
3

'?-‘ O
Hu t i‘ >
or

glo] QAT Ao
2_M$ﬂ1%ﬁWH9
maﬁ wzazel olete 2

7

HI onQ

Lol
o

)
M
N
o 2 dm
o 0Ad oY

f
j o o
" gy
oY
o £ W
w
=
b

1:22 Qo M
o,

< WX N

= o i

2

=

R

i
Sl

o e
o
()

o
2
&
iV

= Z 9(optical flow) [5]5
FAE FEHE-EES 5AHLE v
FE3 d=99 W 4 slhe] ERlEe
STk ARge] T BEg fa
s e A 507‘7J’74](color space)Z |3}
RGBE It &
SRR B8-S

< A wAs=S ok

)
rhi
>
1o
e

Sﬂ I TN
Mo T

A

=

ol
patA

ok
EERE

4
o



OIS IHHHA Hi2lH Zalol 28t 3D CIAEI0IE st AIGHSI =0 &8 A3 9

S
a9 4. d299 AEH g ey F o
Fig. 4. An example of face region detection and extraction of

harris corners.
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Fig. 5. The face detection results in the absence of facial

movement by Viola-Johns detector.

=2
olglgh olfi= RlIETREX EF HEUIF dEdE &
AollM ol zede] HE AHE W 1A 7] o
wolth. ojZte HAS] 98 £ =welMe 2t 2H

X
A
o F
f
o
_0|L
32
o
iy
g,

(kalman filter)& #-83}o] o] .
I E 913 s gE WS ST HE@E 4 (0
o 2t

X=lzysde dyds]T, Z=[zys]’ ©6)

A7IAM (v, y= T FAFE|, s& HIZTES I
AE7|2 AEE d2HlE Yvigth 383 dy, dy, dse
247y g ZEdEte] T4 dFHo] HelEs Yepdth
A IF YXEe FEE-ZES W
olu} Hlge-EXA HEIE =T £ JAN dFY =

=2 A 4 glh d= Hold

2
)
ol
rr
I'UO
I-E
L
N

5. Azt 3 2| £3

SEE-ZE2E AR Adide Fer= onRE
288 7Tt WSS ARl §EE B
o gigh Aite] BUH o] dF JA& Hlojd 5AF
o @7H0z Aslshn U Aol £3 LE SUE
o gEA-EZe WEE B old X9} Hwsw
$E1Z B298 B9 QF 270] /5l of A
sehEs AZAZ AN} AYste] AEA AFe 9
& A4t d7ld it 42 2 (7 2k

R(z,y)= Olz,y) » p+(1—p) Viz,y) @)

A Mol 0@, ye SEB-Z29d o3 AZHZ 2
Holi, Vixye HEHhES dITHEVR Zohd AT
o] 24 9XZ Ytk R (v,))= AFZQ IF9 4
#xolrh. pi= FEB-E2S AN} v ghES dFTHE
7] A F o= ol ol HlFS E AWEE A4 A



10 21

o2 xRt} =Za 1Ko} 2

g B s} YA FAE =B8] o]
giof Aol opd GolN ol "k Vel oI

5 AYH NS BolFAR
BA%Es} Dotk Wk 4
AZ PE7I A7 2R
1 so) ergEe 92
FolHE 288 AFS F
2ehEs PSSl
25 Aunon Azel 94

5.1 ToKFn2} 1oH) AlR

Tk Al el e A9 H0s Aol Yeid 2Alsh
o ARE FAT 5 93 0F AP A} olFE

= T ‘A1~
= 5 2~
ZtEnt 248 4 9ok

AR ] Ae} Tt o) R e ARE F4
2 O3 6o YERIRITE 18 62 JlvE 2F
& At 7R Qe BRE dFo] AAY
o] Fhdete] By dX|gthar 7P W 9ol A
Foltk o71A FiHEte] Bt ¢, FdT 7t T4
o] Wl AY@E)e 2z, 2HAYE f FIaA =
FHEl A ARk 42 T4l 4= 0= 4 (§)el
oJste] & 4= QUTHFLE, AARZE Al IF9] F4lo]
ol i, Ale] dEollA T o] F4oE Ak,

o
u
Ea
©.

o

ol
r
o%

A ooy o R

=
71|
Frre
B

p

_ -1

6 =tan (f)

5.2 oK FHH2| 20H) A[F 2HH
Wt AIHS o] &t FiHEkel F33
d=o] Wolzl AYZAE FHE & Utk AL AHAA
AgAtet FHlerr "ol AYE T ol AL AR
< F FpEte] "ol Alex s EAC dig
|28 A=, disparity)E F3t= Zelth olz|gt A&
dhe WHoR i 9elE ue AE Teke ol
Z(<ll, SAD, BP &aglE E)olA|Tt o]F Hdi= o
3] B2 dike Fe = st A B dAFdMe 94
Aol shae A t-E A-E FkA ¥, F 7l
A AEE 42y FHA Aol(AR}, disparity) T ©]-§

sto] ARk ARE dSsiitt & F bRl 29

®

1 gE AHA

>

£

S
Ri

2 o

EHe] fI%]x

—A A

4

=37{a)<

Ftuflzte] 21zl

a6, AL A4 3.

Fig. 6. Viewer angle estimation.
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Fig. 7. The results of face detection for frontal faces.

(b) Proposed algorithm.
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Table 1. The results of face detection for frontal faces.
=g | BT FPS H4 FPS
FEEL (640x480) | (320x240)
7lE dadE 100% 71.31 80.23
At duEF 100% 21.30 38.84
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Fig. 8. The results of face detection for various slant faces.
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Table 2. The results of face detection for slant faces.
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Fig. 9. The results of face detection for various illumination

(b) Proposed algorlthm

changes.
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Table 3. The results of face detection for various illumination

changes.
1SS AFE gre T
=33 =% 333 933
71% GaEE | 100% 4725 89% 4.75%
At F3rElE | 100% 98.5% 100% 97%
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Table 4. The results of face detection for various illumination

changes.
3+ FPS | 4 FPS 2 FPS
SAD 35.32 17.24 47.61
BP 5.9 1.8 10.75
AP I
A2 AZ HPY 17.65 9.10 23.25
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