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Frame Rate Up-Conversion Considering The Direction and Magnitude
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Abstract

In this paper, frame rate up conversion (FRUC) algorithm considering the direction and magnitude of identical motion vectors is
proposed. extended bilateral motion estimation (EBME) has higher complexity than bilateral motion estimation (BME). By using
average magnitude of motion vector with x and y direction respectively, dynamic frame and static frame are decided. We reduce
complexity to decide EBME. also, After we compare the direction and magnitude of identical motion vectors, We reduce
complexity to decide motion vector smoothing(MVS). Experimental results show that this proposed algorithm has fast computation
and better peak singnal to noise ratio(PSNR) results compared with EBME.

Keyword : Frame rate up conversion, Extended bilateral motion estimation, Motion estimation, Identical motion vectors,
Motion vector smoothing
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H 1. PSNR H|1I

Table 1. PSNR Comparison

Sequence EBME(dB) Proposed(dB) Difference
Bus 25.979 25.981 0.002
Coastguard 32.683 32.671 -0.012
Container 39.074 39.360 0.286
Flower 30.125 30.126 0.001
Football 23.575 23.496 -0.079
Foreman 36.552 36.425 -0.127
Mobile 27.290 27.464 0.174
Stefan 21.763 21.757 -0.006
Tempete 29.115 28.972 -0.143
Average 29.573 29.584 0.011
H 2. FHAIZ
Table 2. Computation Times
Sequence EBME(sec) | Proposed(sec) | Relative Rate(%)
Bus 36.217 36.164 0.15
Coastguard 70.365 69.917 0.64
Container 73.086 38.866 46.82
Flower 61.349 61.134 0.35
Football 35.679 34.16 4.26
Foreman 68.566 58.905 14.09
Mobile 76.619 68.377 10.76
Stefan 69.230 66.932 3.32
Tempete 62.133 45.449 26.85
Average 61.472 53.323 13.26
V.4 &8

= =wollA EBMES 2259 ditde £017] 98]

3 =7A #2078 A6ZE, 20151 11¥ (JBE Vol. 20, No. 6, November 2015)

[54

N ool (R
&
oS
o
o
)
[kl
&
ne -

=
il
s
o
[kl
o)
alss
=
lo
s
i)
=
lo

W M oo pe [l o

o ot o

>
g

> T e

W

m o

:

oz

L%
o,
v
w2
R e
X [o
M2
o>
% oi
5
= =
rx
(o3
o
:
12
=l
ik
ol
T

& 11 7 ¢ (References)

[1] S.H. Chan, T.X.Wu and T.Q.Nguyen, "Comparison of two frame con-
version schemes for reducing LCD motion blurs," [EEE Signal
Processing Letters, vol. 17, no. 9, pp. 782-786, Sept. 2010.

[2] S.H.Lee, O. Kwon, and R. H. Park, "Weighted-adaptive motion com-
pensated frame rate up-conversion," [EEE Trans. Consumer
Electronics, vol. CE-49, no. 3, pp. 485-492, Aug. 2003.

[3] S.J. Kang, K. R. Cho, and Y. H. Kim, "Motion Compensated Frame
Rate Up-Conversion Using Extended Bilateral Motion Estimation,”
IEEE Trans. Consumer Electronics, vol. 53, no. 4, pp. 1759-1767,
Nov. 2007.

[4] D. J. Park, and J. C. Jeong, "Adaptive Extended Bilateral Mtion
Estimation Considering Block Type and Frame Motion Activity," JBE,
vol. 18, no. 3, May 2013.

[5] B.D.Choi,J. W. Han, C. S. Kim, and S. J. Ko, “Motion-Compensated
Frame Interpolation Using Bilateral Motion Estimation and Adaptive
Overlapped Block Motion Compensation," /[EEE Trans. Circuits and
Systems for Video Technology, vol. 17, no. 4, pp. 407-416, Apr. 2007.

[6] S.J.Kang,S. Yoo, and Y. H. Kim, “Dual Motion Estimation for Frame
Rate Up-Conversion,” IEEE Trans. Circuits and Systems for Video
Technology, vol. 20, no. 12, pp. 1909-1914, Dec. 2010.

[77 U. S. Kim and M. H. Sunwoo, "New Frame Rate Up-Conversion
Algorithms with Low Computational Complexity," [EEE Trans.
Circuits and Systems for Video Technology, vol. 24, no. 3, pp. 384-393,
Mar. 2014.



MED 9] 19 FUT $99 MESel Wt 218 veld 2AYE Y 88T
(Jonggeun Park et al.: Frame Rate Up-Conversion Considering The Direction and Magnitude of Identical Motion Vectors)

X XA

H = 3
1 O -

o

=
Z313 MAZHY

SAIETZSY
- 20141 39 ~ B} : BhCHEID ARF

- ORCID : http://orcid.org/0000-0002-2475-3555
- FAS0F: SRR, PN

- 20144 28 2ACfEHD MEEANAIZSHE
EHE

=
=
A

S

oA &
- 1980 23 : M2Cistu MAtEsty EY
- 19821 28 : KAIST ®7|&AZ&tnt MAL

- 19904 : 0|2 OJA|ZHCHSH M7 |Z8tn} ZatuiA
- 19804 ~ 198641 : KBS 7|&%74A %714
- 19904 ~ 19914 : O|= OJA|ZHCHE &7
- 19914 ~ 19954 : AFIFAL HE[D|C|of A
- 19951 ~ SR : SHATHSI W MAAFESA
- 1998 118 : 37| &Rt A

- 19904 12% : MEEASATIAL A

- 20074 : IEEE Chester Sall Award A
- 20084 : ETRI Journal Paper Award T4

- 20115 5_‘?—J - X-”462' HI—I:I:iol (=3 h:x -I_E_XI— _/I:_E_
- ORCID : http://orcid.org/0000- 0002—3759—3116

- FBAIRO0F: NI, QNS 3DTV

b
CIX|g ¥ w0lClo] 931

I ATmE (HA I MSHE| o)
2 (MPEG, HDTV, ZE|[0|C|o] %37)
8o W (%ié}c,tl 2 ASHE| pI7A)

2



