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Motion-compensated Frame Interpolation Based on Weighted Motion

Estimation and Vector Segmentation

LU Zhi-Hong! GUO Dan' WANG Meng?

Abstract In this paper, an algorithm of motion-compensated frame interpolation is proposed based on weighted motion
estimation, motion vector (MV) segmentation and variable block processing (MCFI). First, we present the weighted motion
estimation method to obtain more accurate motion vectors. Next, we partition a frame into moving areas and background
by clustering the received motion vectors. Then, a variable block processing method is applied to the moving areas, which
can protect the moving areas’ edge structures from being damaged. Meanwhile, considering multiple directions of the
motion blocks, we adopt adaptive vector median filter and motion vector smoothing to refine the block size to effectively
eliminate the blocking artifacts and ghost effects. Experiment shows that the algorithm not only improves the image
quality both subjectively and objectively, but also has a better adaptability to video sequences with fast motion and

complex background.
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compensated frame interpolation (MCFTI)
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Fig.1 Block diagram for the algorithm
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Fig.2 Clustering segmentation
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Fig.3 Flow chart of the variable block processing
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Fig.6 Comparisons of the normalized results on different
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Fig.7 Experiment results of frame 16 of Foreman
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Fig.9 Experiment results of frame 16 of Stefan sequence
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Fig.10 Experiment results of frame 34 of Mobile
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Fig.11 Comparison of the PSNR performances on
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Fig.12 Comparison of the SSIM performances on

Foreman sequence

Wi, ASORFAE TR AT o0 A, AR5
RS ENAMERWITE N O(X x Y x d), B XV
3990 29 PN AR 58 A s 5 1) _E R KR, d D MV
ey, 55T 2. ASCH T, BRI FIA B LA
AREIIITRIFR O(X X Y x k? x d), k AEFIEH;
BRI A H R a8 8l b AN R S SR BEAT AL B, 6 f
T ORI (R AR (0 D3, A8 G 5 DXl 1 o5
DR L o A ) O 4 PR B AN e 1K

3 it

ASCER W T M T IBGE s v Az s R R
BRI MCFT SLEMEZL. HoG, N TR N

HSesl R, (/I T MonBassh vt ik,
K, AKIERIRRE B % B, SR B BRs He73 81
IS H XIS 5. B, W iE s X I Kis 3 ki
A AR PR IRACAL PR, fe ), o ia sl DX IR 15 s A
XS B, SR S5 KRN, Ak T & ZEE
A A 8 SR DT R IR 7 RN AR IR 1%
SR AE N4 PG P 2 WAL B R0 R 25 L DF At s v 1
HAT W AR T, [ Fas sh B R ke SRR RN
BT 51t B A B & . H R A SOE R %
FEAL AR AR 22 i AT da Bl a2 DL i OR , 1X
Rt A 14 m P s T 1) il

1 B 50 Wi PSNR BT EL

Table 1  The average PSNR comparisons of
top 50 frames
MAFS]  AVME  SFi75E BYSRiZaiil O ARSCHEE
Foreman 33.577 33.657 32.807 35.087
Stefan 27.523 26.530 26.260 28.129
Mobile 27.323 24.602 25.171 27.988

2 [T 50 i SSIM H{E X b

Table 2 The average SSIM comparisons of
top 50 frames
WHUTH  AVMF  Prd Rysgsihint O ARsciEk
Foreman 0.9089 0.9000 0.8797 0.9187
Stefan 0.8874 0.8719 0.8783 0.9086
Mobile 0.9424 0.8923 0.8783 0.9485
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