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Abstract: In order to realize accurate and fast image registration for super-resolution image
reconstruction, a fast image registration approach based on improved BRISK feature was proposed. The
BRISK algorithm neglected corner distribution information and the single matching strategy led to high
false matching rate. To solve this problem, firstly, based on the original BRISK algorithm, a continuous
scale space was built, and then the original image was divided into several blocks. After that, adaptive
corner extraction thresholds were selected by the image saliency map to obtain uniform distribution of the
corner points. Finally, the matching of binary features was carried out via FLANN algorithm and the
RANSAC. The experimental results indicate that the improved BRISK algorithm enhance the accuracy of
registration process up to sub-pixel compared with the original BRISK algorithm, with an advantage of
scene adaptation, while nearly retaining its speed performance.
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Fig.2 Results of corner extracting

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

% 8 AT AR B 5 . Zoit BRISK 4% 4E ) Be ik B 1 Be fE F ok 2725
T -160. 1 S (C). if Tid0. T4 - T4=0.55), 0] k 5 i DCPC R, 75 DU DC e 2 W,
i= . x/ | i< ’ i= 7 N N=1 2
b % (3) K H]I RANSAC J5 ik Hl R iR VL e miXf, 3R 1%

(3) 3 I 48] {3 X, ) FH g — - B IR 3
PE A 38 N kB RE— TR B Y AGAST 1 s K Il
B T, AKX @) Fiw, Hrf G, A (7), B FRHE
i NMEMEFI b FOR TN R A S, SR A E N
B (ARG I B, HL A A A ] 2(e) , HAf A Bl
HAoaAisys), it E 2(a). (b) . (e)rl %, K ScHh A
TV (L o SR 7 12 BE AT AU DR A A AN
By 1)

2.2 BRI &

BRISK 5334 SR 22— 1155 7 20 — i Wl e 11 1 A
ANDCHTFE S | B AT 4R 45 BRG] A DG JE 2% {HL 3 DT
T, 77 32 M L A7 At 1R O DG T 06T, R i A AR
THHRE RGBSR AR, SO 2 1 5 T PR I
4R48 % Fast Library for Approximate Nearest Neighbors
(FLANN) ) — {E 5 1 DT fic 56 i 100 33 2o Bl AL il A —
M (RANSAC) F1] B 152 DT B o5 %), 5 30 408 B 15 2R I
WIRE B 58, A= (9) P

511

D(R,1)= Z a®b; (9)

K. a NS H EUGAE B A S BRISK Z{H FRE$
R R(ap, ay, -, aq) HEE i A7 5 by N 15 Be v RMSAT A
KU BRISK ZAERFAES A 1(bo, by, -+, bear) A T 417,

H1 F BRISK FEAIF ] i 2 i 4 o) i, DAAE LT
KNN sl Bl k-d B 19 e 43 3 R B3k, iFRE K
K VEECHE BE AN R . S 2% SCHR[10]48 T —Fh B
B v Y I R RR AR Y S5 T A 4 R B k——FLANN,
HROR B E R . RANSAC 84345 1o #fa e mf
S5 OR BE v, XoF I RS R DT R AT B A
AE B4 b S BR IR VC BC 5 xF . R, Sch SR
FLANN 5335 3545 1 VG i 56 4K | 4R )5 3l 8 RANSAC
VR ARAG B AR VT BC X 4, 3 R A R AR e 5
R R MR BCES S, B RIT .

(1) FHRBAT A FIRITSE, Wit FLANN 534
PR AE 5 B B AR AN AR AR A, RIS %
BIG FRAIE S5 K 1 e 30 208 T 408 43 S o 7o e o 14
BA P RRAE AT, BT SRR Ak IR R
5394 Dic. Dy

(2) VCRECRFAE fXF, FRAS R VT B s X 4E o 1AL
Bt bt % D,=Du/Dys, 41 D, /T HLE BIA Ty(3C H HL

SEHINIGIEPOE S

(4) TR EE HE S50 B R VT IE s X B A 7
HSEACA BMG B A iR, R H Direct Linear
Transformation(DLT )5 1k oK fif Jr #2015 3 KR i i
HES B (A e %)

3 EXWIEERSN

SC R Bk IS B BRISK 55 %k 52 1 I IR 735 i
THE BRI R AE R I RRAE$ 34 LA B R AR DT, 51
DLT Bk 3Kt G H] Y e AL 25 ) JL ] A8 480 G R, 51
¥, Ll 2.6G-Pentium(R) D N F & , /£ MATLAB
R2012b il VC++6.0 {4 FR5E T SR 5L 8L, 430k H
8 S L PG ORI PG 52300 1 54 4 7 T 4 e T
REVPAN SE 40

SR F A B HE R R /N A 256 pixel x256 pixel
A3 A SIFT vk 5 BRISK B3 WA S v i it
(1) BRISK FLib A7 UG BCHE , (5 FLSHL TS5 i
BRI 1A 2 FiR , BofESs R anE 3 B,

x1 EGREERBEXL

Tab.1 Comparison of image registration accuracy

Proposed

Real SIFT
method

param-
eter  Estimate Error Estimate Error Estimate Error

Original BRISK

Hori-

zontal

offset

Ipixel
Vertical

offset 6.5

Ipixel

Rot&- 1026 10220 0.040 11.255 0.995 10.288 0.028
tion/(°)

10 11.233 1.233 12.826 1.826 10.121 0.121

7.426 0.926 6.997 0.497 6.644 0.144

Scale

. 0.8 1.251 0.451 0.812 0.012 0.802 0.002
Ipixel

% 2 BLER M ERRIEITRS B (B 40:ms)
Tab.2 Running-time of every part of different
matching algorithm(Unit: ms)

Detector  Descriptor ~ Matching Total

SIFT 1232.23 865.22 217.71  2315.16
Original BRISK 8.54 12.06 0.38 20.98
Proposed method 9.62 10.33 3.82 23.77
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Fig.3 Matching results of different algorithms
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Fig.4 Registration results of images of coast and airfield
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