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A Block-matching Image Registration Algorithm for Video
Super-resolution Reconstruction
SUN Yan-Yue! HE Xiao-Hai* SONG Hai-Ying* 2 CHEN Wei-Long"
Abstract Image registration is one of the key components in super-resolution reconstruction, and it directly affects

the quality of the reconstructed image. On the basis of adaptive rood pattern search (ARPS) block-matching algorithm,
and according to the correlation between various images in wavelet domain, an hierarchical block-matching algorithm
— improved adaptive rood pattern search algorithm based on wavelet transform (W-IARPS) is proposed. Searching
matched-macroblocks in wavelet domain can effectively reduce the number of search points, and the ratio of peak signal to
noise of registered images decreases less than 0.1dB compared to the exhaustive-search algorithm. It means that the high
registration accuracy is guaranteed. Finally, the projections onto convex sets (POCS) method is used to reconstruct the
super-resolution image from the registered images, and it can achieve better visual effects. The simulation results show

that the algorithm has a high registration accuracy and reliable reconstruction results.
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Table 1  Percentages of equivalent motion vectors of

current and neighborhood block (%)

HIRENARAl LeftUp Up RightUp Left
Teddy 64.1 69.8 60.6 68.2
Tennis 51.3 56.7 43.2 59.9
Mobile 80.2 82.5 79.8 82.7
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Table 2 Average search points per macro block and decreased multiples in different algorithms
Tennis Mobile Mother & Daughter
v (352 x 240) (176 x 144) (288 x 352)
PRI R AL TR SRR REEE R R SR SPBHER S ELlE N U R
ES 259.28 1.00 249.09 1.00 262.17 1.00
W-ES 73.12 3.55 70.63 3.53 73.89 3.55
ARPS 6.11 42.44 6.25 39.86 5.98 43.83
AL 4.70 55.17 4.26 58.47 1.60 163.75

% 3 Mother & Daughter &4 RIMIEHY
LI (s)

Table 3 Computation times of different frames of
Mother & Daughter sequence (s)
Sk FRL 10 o 30 1 60 Tyl
ES 2.15 20.83 65.41 147.11
W-ES 1.16 7.22 22.51 44.20
ARPS 0.47 2.36 5.75 12.32
ARSI 0.82 1.98 5.23 11.02

MK 2 FR LA H, ES BT R %, &
HaEi K W-ES AT — RN AR, %5
BRI ARSCHEH ) W-TARPS 515 & 554
/b, 7F Tennis JEFIHh HFFEE 4.70 A i Bl v] 4 2
AR, R k> 55.17 5. X T Mobile
F1 Mother & Daughter J7#1 IS RS 2] T 211
g1,

% 3 4 LL Mother & Daughter J¥41 41, AbBE
ASTE T v S TR ARPS S35 Bt B 1K)
AL PRI ) /b F AR SCH R 0.35 s, {HBEAE FUG iR P 15
hn, W-TARPS vt &) (8] 287> T ARPS ¥%. 4b
60 mikBIN, BT ARPS 59% 1.30s.

AR A SO0 i AR U RN TR R T
ARPS 83, E0) BG T 5 S AR T B ) A B
93/, U B ERAR /DN AR 0 I 30 AR e o B4 0 oy 1
N[, FY G F1 (P U 22 I8 (AR 5256 Mother
& Daughter J7FH 4 10 i), EUET AR % 55
Hak D B A48 B I TR) KT 7Nk 1 R AR 48 B 75 TR s [)
AL 3 G H I AR SCREE I S [l e 2. TR A
A E MR EIRTESY (N

X 4 1 ES HILEA R AEE S PSNR {H
T ARPS, 200 B, INAN/NBAR S5, P
TR RAE AN R . ARSI
W-TARPS 75 i 1) 8 gt G o it i 4 4 R vk, 76
Mobile J741 UK T- W-ES 3% 0.06 dB.

CREAR 2~ 4 WA, AR SRR T HERS B b

P T AR, H AR HE UG 3 50 BT 75 10 B ) /T
ARPS 8k, Msi G ERe AL,

R4 NPT HIHEA R L R A
PSNR I (dB)
Table 4  Average PSNR's of the sequences in
different algorithms (dB)

B Tennis Mobile Mother & Daughter
ES 29.59 24.77 43.39
W-ES 32.63 28.46 46.37
ARPS 28.67 24.74 43.34
AICE 32.04 28.40 46.26
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Fig.6 Reconstruction results of Frames 5,
17, 26, 38 of Teddy
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