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Abstract

Since hold-type display systems have been developed, frame-rate up conversion (FRUC) is an essential technique to
improve the temporal resolution in the display. FRUC improves the temporal resolution by interpolating one or multiple
intermediate frames between two adjacent frames. In this paper, a new frame-rate up-conversion algorithm based on
bilateral motion refinement with rotation is proposed. First, we perform bi-directional motion estimation between adjacent
two frames to obtain a motion vector for each block. Then, we apply a modified median filtering to motion vectors for
outlier-rejection and motion field smoothing. The filtered motion vectors are updated by the bilateral motion refinement
with rotation. After the refined motion vector is obtained, the intermediate frame is generated by applying the overlapped
block motion compensation (OBMC). Experimental results show that the proposed algorithm provides a better performance
than the previous methods subjectively and objectively.

Keywords : bi-directional estimation, frame interpolation, frame rate up conversion, rotation

I.M E 2E g A T3 B G dojHE] ATH UF

%5 38 5372 A$dE W d3le HEES ¢

ZEUiTe] Alzdlo] Jlwrge] wet Be Zelzsh  Sld HHLe HolHES FF 7aAqPT o

T o] FA4o i3 27t /9% = 23571 doly AE 3 A9 Zgde dE

ddeS AT A Wdol 273k FAof @ 3HA] geth olF &AFH AITHH AR E B

& jlen, B9 Aol gle AR e das A3l Ho7lolA dojzl A& dolHES T3 HAEH

A ghete Zelde wET ZTads 37 ¥a )

H o, s & - 203 = F

* 233?:]%, Zura gt A e © 1_{].' o‘g‘oﬂ A}%—Q‘_— F-g-“?_]_’ 7]501?’. 7}‘;8

(Agency for Defense Development) 282U $ELE AnES FM B =z

T A, dwaa e SAP4S 5 + vk =, TEYs 37 A )

(Korea Advanced Institute of Science and & 2Ty 248 7k LCD So)A LAEE T
Technology) ] -
HEdab 2000939119, $ASEY: 200998¥31 Y d4E Eoled 82 7 U0



ooyt 2

Ty =22 I

S

5

of

136

Aol Fn

o
-

]

<7

i Aol

A

ol

—

o

=0

fop-

Be

7l £49 g
SRR

o 71&9] 3X39) gt oA

QA3 Pyel o3 %

ERE L RER

Zo)] Wl
el

F71 #s) o

Gk

A B4d Zade] st "o A du.

= X

olZfg &4l

E

E
=

e Hes}

Zl o]
o

5 O
Ty, |

g

2]l

ofp
A

0

o

71 9 A9 $3

S

IMAM e T 2HLE B

e

)R

SiH]
™K

%)

o
L0

X
]

—

=l

—

]

«

3ol

4§

2 %
=

o] &3 sAd wdet IH

=

A Aoz AP HE 2k (Motion Vector Difference,

MVD)

oy
)

"

AL

Ze| Yol

KYA

AdEe FES AFsH

=

71E] M E HALET 1H7] HEd
d}

A gellA 3J-o]

Fgo] masE At ey

1

kel
pid

DS

[e]
L

2 Py 2

2

&

el

ofn
No
o

o

g
| o) $49 g

OBMCE AH&3le HFHoz

¥

i

Lt

g

A &

R 3d

9| o]F AH

o)
=

HAEA =9

[e]
+

gl A& A

iz

A7}

R = |
o

Aal

3

Egz
A}

=

=

s

il

Ades =2

i

A=

7 9%

"

prs
e

B &

)

-
&l

K

L
i

A 24 S AT ODAA

3

ol
Nl

hh

Al

R

=

=

~

2ohy

L.
-

e, ol

3 o] MVD

=

=

=

(o]

th ¥ 244 B

1
3 o

k1
L

=

=

IR
Aol 1 g4 Hy

=
-T

24 goozre 49 A
T2 §49 9

9,]

Eﬂ ol
7€)
.
MVD = ” MI/forw - MVW}CHQ

0|9 el ¥ 7he)

4

X
Qg

=
-

=

=
Aze  BYoz 74

Io. X2 &tua|
=z Y 27k 7Y

—

e

X Qrat

1.

(Overlapped Block Motion Compensation, OBMC)"?.,

oy

e

il
o))

A
k3

OBMC |mmp =22t =2

EIl)
bl
©r B
ol

K
k3
30 5D
0 izr

o

dugFE A3t

]

[}

A

Ll

Cé,l
a“ol

i

|

(687)

ME

A
L

A

=

=)

Hotst= g|
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City CIF 30 Hz 300 frames
Football CIF 30 Hz 260 frames
Soccer CIF 30 Hz 300 frames
Driving 720X 480 30 Hz 300 frames
Harbor 704 X576 30 Hz 300 frames
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- Quality enhancement of frame rate up
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method (b) Yang's method (¢) Zhai's method.
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City

342 | 3366 | 054 | 3371 | +049

Football

2392 | 2341 | +051 | 2326 | +0.66

Soccer

2721 | 2633 | +088 | 2637 | +0.84

Driving

2788 | 2754 | +034 | 2746 | +042

Harbor

2086 | 2942 | +0.44

2037 | +0.49
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