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Video Super-Resolution Algorithm Via multi-Scale Adaptive
Block-Matching Registration
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Abstract: To improve the registration accuracy which influences the performance of video super-resolution
algorithms , we proposed a video super - resolution algorithm based on multi -scale adaptive block - matching
registration. Registration scale was selected with block contents and the moving edge information of video was
represented in high registration accuracy. Then, the registration motion vectors were compensated into the cost
function of multi-frame super-resolution, and the high-resolution outputs frames were iteratively optimized by
the algorithm of maximum a posteriori estimation. Simulation results show that the adaptive multi - scale
registration not only enhances the accuracy of video registration, but also improves the performance of video
super-resolution, which demonstrates the validity of adaptive multi-scale registration in video super-resolution
reconstruction.
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Fig. 1 Imaging process of low-resolution image of video
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Fig. 2 Diagram of block-matching algorithm

5 T 0 VS T O 5 U4 5202 R G
DIRTREIRE e, y) B g (x5 50 2 B 55
% TR 1019 IR (M K3 5 9 B S
S AT 5% WK 45 X4 2% DG R £
kAT

S )= 7> Y| S ) —gleriy+p| (1)

B UE T T5c v B 9 1 L5528, 2 B T R LA
A R FL B R S B, D AT A G PR Pl 5 4 45
I S 2 el A Sk LRI BE R S R A Y
B A AR SR I 22 RO A I R 5 DS i 590 345 3R T
15 Bk IC R AT, R T 4R v 22 WS 20 B R 9 R
HOHE TR

g BT AL R, SR R DE T P 45 T 9 vh B R /N i
Bk EE SR SRR, R BOA R N &R R
VERATR] B9 -F- 7% 12 3l , WA 3 AR BEKE 52 2152, A
IR B T BB S I PG B S B N R KL R A A B
VC TRC (1) V2 0 32 LA, 32 R P S TR 3R IR R R 258
B2 e BRI — 5 TR B A SR 2% R R
s 53— T R T SR DR AR BARMR R )
F1% HE VAR BE 2 2, L PR Sy DIC JE o D 25 TR 3R Y
T, PG B e 1A E VA 90 3 4 32 1) — JE 19 PR

Wl R AR RS S A e 2 ) B X A
T EUAIE 1 B KNGS R SR [R] P2 A OR TR
R BCHE K AT A R BB T AR BE L TR B fig
PTG A 1k

AT 35 11 I T) 52 2% B 1 O, R B i K /N
3 B ) T B — A FL R R B 4 O 5, X
A LA W A PR BB 0T 25 19 55 5. HL A 1616
% Z H KN R 4. T T AT AE 2 438 Sh R 1)
750 B , BAR 10 Z 032 3h Ak 8 2ok 1 2R A
PG T g DX I A B R AN — 2, H I 22
N 3 5 R e Y R

H 38 N B DG e A T B LR A R T Y
BT MR RE 7 58 59 [A] LD B v 9 A B ) R X TR R
TR B 1) DX s B ) 43 B /N R TR RG B
M AN A 4] S 1L DX 3 DR 07 1) 2 5 A R . 15k
0 7 B AT R L o (4 BT 5 W2 1R 7 76 132 3
N RIGEARIE B SN G5 B, @ B RNk
B4 1A 3 O 7 )
2,12 BAREFh A% FRIC il FH 2 ik sk 4 B
iz 8l i G A5 8. W28 2 K T ot RS R R AT
AR A 75 5% 22 [R5 s X o 22 RS TR gk 47— A ] 1
B BEIE L, LB TR KSR M1 R E 4
S BRI TR 22 XTI E A BEER Sk
[ Y LN R R 7B 4 = o = W N '
b, EGAR 1 BAY LA R A 28 A mT LA Sk 2
Yy B RE XA A O s . PR, R
J& 1 % 22 B AT LAz e H SR i 22 1) 196 i 145 22 [l
B R Je 532 Bl L T T A 22 (B /N T — a2 B
A DX S AE Sk S 3 X3, R — e BE JE Ak 2 L
BB EENZHDEER. ME 3R, EG
() iy o fA XL R T VIR EE (a) (b)) IYiz
NN ZAE B B 3(a) R YEii, (b)FRRSHW,
() B AR XSOk Y HT S S % i 2 2%

- R X ,
L b ol
@ (®) W7 ©

3 BEGEIBEEERINAEE
Fig. 3 Schematic diagram of extraction of moving edge

information of video
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Fig. 4 Distribution chart of adaptive blocks with different

patch sizes
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Fig. 5 Original high-resolution images with 352x288 pixels

(a)Current frame ; (b) Reference frame
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(a)Degraded current frame ; (b) Degraded reference frame
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Fig. 7 Adaptive patch selection for moving edges at different block sizes: big patch with 8 x 8 pixels, small patch with 4x4 pixels

(a) Moving edges between mulli-frames; (b) Moving edge-blocks with different scales of registration
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Fig. 8 Compared images of reconstructed subjective quality by different super-resolution algorithms

(a)4x4 pixels without motion registration compensation; (b) 8x8 pixels without motion registration compensation; (c¢) The

algorithm according to reference 6; (d) Bi-cubic interpolation; (e) The proposed method based on Multi-scale block matching
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average 25.88 25.62 26.49 26.18 26.79
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