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Abstract

This paper presents a novel frame rate up-conversion (FRUC) algorithm. Existing algorithms, in general, employ
rectangular blocks for motion estimation and arbitrary shape of an actual object region cannot be precisely represented. On
the other hand, the proposed wedge-shaped block partitioning algorithm partitions a rectangular block into two
wedge-shaped blocks using the texture information, which makes better approximation for an actual object region. The
wedge-shaped block partitioning algorithm as well as the adaptive motion vector prediction algorithm is used to reliably
estimate the actual motion. Experimental results show that the proposed FRUC algorithm is superior to existing algorithms

up to 1.988dB in PSNR and 0.0167 in SSIM comparisons.

Keywords : Frame rate up-conversion (FRUC), motion estimation (ME), block partitioning,

motion vector smoothing, motion compensated frame interpolation (MCFI)
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E 1. 71 =Yg &7 £12/E&3e| PSNR H|w
Table 1. PSNR comparisons to different existing frame
rate up algorithm.
Sequence |VS-BMC| Dual ME | PMVS p d
TOPOSE
(dB) (6] [7] (8]
News 35.23 35.71 37.25 37.10
Football 21.27 22.27 22.17 22.33
Stefan 22.87 26.68 26.32 27.10
Coastguard 28.98 30.54 30.75 31.94
Foreman 32.62 32.89 32.71 31.93
Basketball
) 25.40 27.31 26.02 2741
Drive
Vidyol 41.97 44.35 4358 4472
Average 29.76 31.39 31.26 31.79
APSNR,,, | 203 -0.40 -0.53 0.00
Ve F7 WM A Fo] vlee] FanelEel v &
< PSNRE 7zt 218 8918 4= St & 144 &
T %ol At dagE V&Y duelse 3
i PSNR #o], = APSNR,,, HlaLdlA, Aletste <&
ag]Zo] VS-BMCY Dual ME™, PMVS®e] u]a] 7}
Zy ¥t 2.03dB, 0.40dB, 053dB ¥HF =2 PSNR< 7}
A= AL Attt £3] Footballd} Stefandt 7o)
SAolo] We AyelNE & dmZEET Ay
1.06dBoIA 423dB7HA] 352 PSNRS Kol 2o
Be g4 mdsh=d g9 45 uole e 8
dstaATh EF 1920 x 1080 B4 o] mE e
ol X = 7]1E daglFol Hl8) =& A5S B
th ol =4l FHolA e Agd ANy 55 &
of 71Ee] AWE BE Bgo] vs) A4 249 W
g g midelshs AS wolFEY
x 2 7| =g &7 £12[Ene| SSIM vl

Table 2. SSIM comparisons to different existing frame
rate up algorithm.

Sequence | VS-BMC | Dual ME | PMVS p d
(dB) [6] [7] g |
News 0.9834 0.9890 0.9898 0.9903
Foothball 0.7839 0.8172 0.8033 0.8163
Stefan 0.8635 0.9365 0.8965 0.9334
Coastguard|  0.9222 0.9404 0.9476 0.9517
Foreman 0.9709 09732 0.9734 0.9710
Basketball
. 09193 09325 0.9178 0.9339
Drive
vidyol 0.9961 0.9967 0.9971 0.9974
Average 0.9206 0.9408 0.9322 0.9420
ASSIMy, | -0.0214 -0.0012 | -0.0098 0.0000

(913)
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Table 3. Number of SAD calculation comparisons to
different existing frame rate up algorithm.

Number of SAD calculation
[B2x (28+1)2+4Bx (28+1)?]x N
696,960
2[(15B)? < (25+1)?]
—[(1.5B)*—24(1.5B)% +144]
936,432
2[B*x (28+1)?+4B7
559,616
Proposed 2[BQ><(25+1)2+(§)2><(3/Ap)><(27r/Ac9)
563,712
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