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Registration of Hyperspectral Images with Different Resolution
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Abstract: In recent years, hyperspectral imagers have developed rapidly. With their use in more and more
complicated applications, higher requirements are put forward for the processing precision of remote sensing
images. As an important step in the processing of remote sensing images, image registration is crucial to the
subsequent processing of remote sensing images. There are many registration methods for remote sensing ima-
ges. At present, most mature registration methods are those methods which conduct registration in the case of
different sensors and same resolution. There are few registration methods for the remote sensing images in the
case of different sensors and different resolution. A new registration algorithm for extracting point features on
the basis of image edge features is proposed. Image registration results are obtained and validated. Compared

with the existing registration algorithms, the registration precision of the algorithm is improved greatly.

Key words: image registration; edge detection; connected domain; affine transformation

Wi EEL. 2018-04-02
HeWB. BEXyAA2EATE (51371007) ;8 232174 % 51 8 (2013B01008)
BB/ N TFHEA992-), L., ZHEMA, LA, TENEFEGELEHK,

E-mail: ahuwxj@163. com

INFRARED (MONTHLY)/VOL.39, NO.7, JULY 2018 http: //journal.sitp.ac.cn/hw



539 %, T

. Ab 15

0 5=

BEA OGS BB A & 5 HOR FH ek
KM, IR % X s R Ab
PR BEOR W EAR WS 5y o PR T 2 oK AN [ I
FH A [ A s 8 A () L £ 1 [ — 37 35 4 7
i =X 22 i PR AT DG A B A R
KRR . 20012 . BRI il A sl 45 i ik
SRR S

T SRR PR A B HE 7 AT B T K A3 B A [
RIC VAN TP AE A R L HE D7 vk . HTE A |
AHOCHES) | B R AR B R RV L A8 4
S XMOTIEARET ER R K LR B, R A
R RIKER B2, 1R ERE
TR, BHitFsEoR, WEEEARRE, &
KA o e 2 B X A TEB A 23 BT 2 A o 3 181 45
FERRROER AT B T RRE R, BRAR T
T, TEIKEE AR AT B AR FF RIS 1 R AR P
FT RS R QA 88 ess . it
ARG O BRAR S OR A AN AE o X SE I RRR AT
H) iz N T R BC . M AR AR A
AT T RUBE R AR FEAE % 4 (Scale In-
variant Feature Transform , SIFT)® %45

BT, E WA B HLA 0 R 32 2 4E
TENR LA FHAS (Rl % et HL 3 % S5 A [] 1) 2 Jk
PURAYBCIHE, X5 T AS[R] 23 B8 e B 1 i
e, HATHCHRAZ . Tl ARG E
A LA AT | Sh A I | 2 38 el 4 H
SRR RS L, R T A S EE, X
ANTR) oy BRG] DL LT A0 L 4 AT A R AT
LR
1 Hxda
1.1 HiEiRiE

I %R &% EME, L RonFFERAERIE.
ASCIEMEBCAER 5k AR SE g e 2. (D 4y
R EEACPI R . %F I AL, i#47 Canny i1
SRR, R X, (OXF I AL Y
B T B, g BSELMTEDELG . i
X BEREAE R OR AT« ARG R AR S R AT AT

http: //journal.sitp.ac.cn/hw

DEIC, BEHCDC AL U BB 1 [F) 44 . [a) 24 A
R HL S AR E . R A, B
D5, ORI ML BFE 4 S momy oms
ceom, Flnyanp ong e m, s FEXRTSRAS A [A] 44
HATHIE . AU A 8 B AT = = s
G, RN =M ZRNME,. M
AL B8 S I R . () B TR B 1 TR 45
KA B AR BRI B T, ()X I, tf)s S A8 e, ¥
H5 L Az, i, B2 1 M L 2
X L 2

FIFR o= F S B
1ML KB WP B 0 44 TS M
{7 /4\ W, IEELBR AR
/, A BRI
s | |
AT Canny i A6 / /
4} // Fi_E TR B R R 44 5
/‘ KA A RSB T
EBI LY /
HE [ |
| S PR, A
it 1AL 34 I () / / A, IR RS E Sh
A2 BRHEAT B/ / S, L s

A, APk /
A |
wAF, HEFEAS |

B 1 AR SCR R R TR A
1.2 {r5t3c#e
AL oMLy ERASEZEG T M
FRECHEIEIR T 09 K 25 8] 3 A A Ol . ) &
Z I Bef ek
L Gu,v) =g, (T(x,y)) (L
b, TRARMEAS AR, ¢ NIKERHAZ.,
(D AT, R E o 5 e 0 30 e AR 1Y =5 )
AN SR LR DL B S P AR o A5 R 2 ) 5 A
oo B2 AR M. WA AR o R0 IR 2 kAR
AR SR F 5 5 A8 e A Sy e TSR
ERSHEUR P — il Py il 5
SR A R Qe o) YRR AT 7R

N
(331):(&00 Aol Cloz> s (2)
M o1 dix  dip
1
(3)

=

Qoo Aol ao2)

Aol A Az

INFRARED (MONTHLY)/VOL.39, NO.7, JuLYy 2018



16 . Ab

2018 4E 7 H

AUE W, DiaAEsE 6 SHMEE, A
SR . JFORAHESPATR HE . SiBA
15 55 28 4 J5 G RANAS
1.3 A&

I ERNE R, BB &R IEW
b T DA SCH S Xt MG AT i SRR 4 B
PEFE B T e 52 UGH 1) Canny i1 2k 45l Canny
NG R I AE fi J5 — 20 s I 1 1 Ak P 5 2 A
A, AR IC B R TE AR SR A
AhFE R ] T H A
1.3.1 #3833

TESHEAE X B, EHHEARKIE
FRAE AR A AR ET (— R Y 4 ek 4
B, 2 Froso) i S AR ARG, % 5
PRICE I — BRI T, H AT AR e A
EAHRZ, MXEAERE, RRERICESE. A
[F) P 322 38 Sl b 10 B 12 FH TS () A SR FAS []
MG, A SCERER M, R Erid
o U IT [ R REAS o i s AT s Al
B B ARSI A R B ARG, A
JNAS T WA e 14, S5 52O E A Y
RIS RS AR, W SR SR Y R IR R R
EARAR, AR ERAE S50 R D AR
& HEMAEM AR S bR, BB
WA BN 2 R S5 A, B e 15 BIRE A
2 38 X RN HL 32 3 X R g g

A B
X X X x
X a X X a X
X X X X
(a) asiff PUARIS, (b) arify )\ 4BI%

K2 a mmpd/ &R

1.3.2 Canny i % 4|

WG ARG I 2 e BB B R B R T — 7 B Y
BER RN PG 2 5 U ER LA Ry
ik —Fh 73X, B i A I 1) 3 BT AS & 32
PO e AR AR R . B DU AR 22 8 2 R
AEBE Ay BEA . 300 A0 I 5 ] PRI ) B B2 R i
St HBEIRLL) iz s ] )5 Canny 31546

INFRARED (MONTHLY)/VOL.39, N0.7, JuLYy 2018

M5

Canny 3 Z &6 W 55 71 1 2 225 BB,
(D& SR A7 TC B e 57 i) e e A . — i ii
AL B, (ORI %, IEHIY
SUE JNE RS TN U 3 N A R R
ENLX AN L. AL EAER RIHNE . (3%
R SR J A il DA G R R N ]
ViRep

H ERNAE A, Canny 87 131540 57
. HAEFEEER. w2 R
871 b BRI e DL 585 S 0 B AR ik
SRR B R, A () ETEE g M H
J5 2% o I AR PE

g(x,ys0) = anvzexp [_ (x;;; )

2 () 72— i 3 50 vy 30 5 A AR By T i
TR S BB B AR K/ 1A
W], BEIMERAIEIE R E R . R 5 TR B iR
BN T5 ) R A8 n A 6 i J7 1], Gl
R RIKF T B 5 ) i 2597

} 4)

G=JG.+G, (5
0=atan2(G, .G,) (6)

AR SCR ] Sobel 5711506 HE . A X T
fbil % 557, Sobel 5143 H B9 11 L K W]
5o BB GA IE—MERTE. 24
BETL, WA B BT UL T RENE
PEAT AR SR RAEL i Ak P AR i R A 52 T
e B 1 % 50k R R L, R4 4RI
Sk FrUAENORIEPTAY RO ORI . Bk —1
DA — A P A6 B /N T iz i Y
BRI . XA gt R (E . B— Pl M,
v AR R B AR 20 O My A M.
i M, ) FBREAER T My A M, . T i M
(o) HKRAE. X My Fl M, SEATHAE
CIEGH

M, M, —M,
M1:AZM(1+1,3/—1)+ ‘MJ- M(x,y—1)

N
Gl

http: //journal.sitp.ac.cn/hw



$39%. HTH 2L

48 17

A@=&Qwu@qﬂﬁﬂy+M§;Mﬁﬂxﬂﬁﬂ)

M

(8)

WA 5 M (e, ) A0 86 BE(E KT M, Al
M, WIEH R RAE: AR, WE o, #Tk
PEAT S B AL TR, 20 A i AR 0 ) b B
NGFEEC A RKW/NT AR A 51 5
B, fEAERE/NEEERE S, N TN
S W L BREEA T RRBIE. PR T EBR
(B0 25 R s R A S S B, A R b A A
FHAR SRR R T FIREIME, A KF. W4kt
DU EAH AR s I AIAR AR A, DAL S HE, H 2K
SETA 1 8

R AR D R E R R, oA R BAR
%, AR HERERMGECHE, ZEXTHR0 M0 %
15 B HEAT 3 3% 30 U8 H /N T ) O i
Je 3% 3 X IRAEA T /N T LG . e/ TR
AMUTTHFEA EL, e HFMEMZk. #l
AWEEAE, SRR, e/ AR X AR SCEIME
(14 ib AR AR LT
2 EHAERE AT

FHAEB B UGG SR S A 21 4P R
AT DLATLTANEL, J 2R 4338540, 5 mrad,
A DLELTAMAIN S 7398340, 125 mrad,

3 AR e 2T 4055 T DSk BE AT AHTR]

/N N =1L s N U B R O O e R A N S|
1% (Short-wave Infrared, SWIR) i //NA 8 bit, A
DLAE LT /MK (Visible and Near-infrared, VNIR) (1)
K/NH 8 bit, [l 3 J2 KB AL AN 2 A I 5 i mT Ui,
LU LA AR . Horbr, () 2 n] DLl
AMNEIS (D) AR AMANE .

e

(@) W AEAT AN FE R (b) 2T IR
3 G ) %

P 5 J2 AR SCOR 0 A TC I (%) 26 i 21 A1 ]
1578 4 Je 19 2 0 25 R K 518 2 2% UG B o] I
WL AR A R ng RGB E%., A 5 7 LLE
H FCHERICR R AT,

A, A ULIT L A5 R B LA RS 1 o
PRI T 401, SCHGUER . BR T AR SCHr ik
RIS AE . AR SCREXT T AR AT W, JE e
ANRE B AN [R) DX A e JEk P % A T DA S B T
WE . BT LU FHAS SCHR 2 vl L SE B £ o045 I3t
AN o3 He o 1w SR AR e o i HL 5 H A 5
IRARFEOE A, X v S AR AN ) R ok K4

P 4 AT DL AT 21 405 J 5 21 A PEUAGOR AR5 A o 340077 S 2 40 R I 0 94 i B0 L

http://journal.sitp.ac.cn/hw

INFRARED (MONTHLY)/VOL.39, NO.7, JuLYy 2018



18 . Ab

2018 4E 7 H

P 5 FHBCHE S i RE L0405 7T D3 21 Ah 5
A RGB E 4

b B A T 7L
3 K4

BEXE A AT Z o0 RG220 AR A i
BRBCHE. FEH T — PP T IER I SRR Y 14
BoES k. . XA R Canny 1154y
A FHEA T 2 300 S ) O 0+ 7R X O 0 I ) o 3
PEATEIE A IERCIX S EE R B, 42 [F 4
AIFEAE . MERAMERR R . I OR B A ROR T
Xif IO B 7 S AR e R ARSI AT ISR B2 o0
B AR T AN [ 23 B 5 B AR A e ofie i L X
ZWE BRI R R T, T8
— 4R i R B E A . R R A AR SO T
SE I AR RO R . DY A 1 B e v
Hh i DR D e S 4R 0 DXl 72 i e e v
RERE . AR e B Sk nT LA phe i SR 50
HBE A JR B AR 1R, 3 2 e T 7 B vk A B o
FIGBCHEh OF s 8c 2 . I H A0k BIRCR R 4F
7 38 % P A B BT Ak T A B B R —
A4 i HC YR VR R BE A9 7 1]

£ % Uik

[1] Zitova B, Flusser J. Image Registration Methods:
A Survey [J]. Image and Vision Computing
2003, 21(11):977-1000.

(2] A, B, SPY. 38 JE A5 I o 1 A 285 ol 24
[J]. =3 TE.2013. 21 (11 :2960-2972.

INFRARED (MONTHLY)/VOL.39, N0.7, JuLYy 2018

[3] Viola P A, Wells W M. Alignment by Maximiza-
tion of Mutual Information [ ] ].
Journal of computer Vision ,1997.,4(2) .16—23.

[4] Johnson K, Cole-rhodes A, Zavorin I,etal. Mutu-

al Information as Asimilarity Measure Forremote

International

Sensing Image Registration [ J]. SPIE Proeed-
ings, 2002, 4383. 51--61.

(5] 28, £ %K ¥ 2 k. 7. Fourier-Mellin 78 #t A
[ ) A 2 AR A ShECHEDFSE [ T BT
ERKA. 2010, 46(16):178—181.

[6] Moravec H P. Towards Automatic Visual Obsta-
cle Avoidance [ C]. Proceedingsof Artificial In-
telligence , 1977,2.584—584.

[7] Ziou D, Tabbone S. Edge Detection Techniques-an
Overview [ J]. International Journal of Pattern
Recognition and Image Analysis, 1998, 8. 537—
559.

[8] Lowe D G. Object Recognition from Local Scale
Invariant Features [ C]. Proceedings of the Tth
International Conference on Computer Vision,
1999, 2; 1150—-1157.

[9] Lowe D G. Distinctive Image Features from Scale-
invariant Keypoints [J . International Journal of
Computer Vision, 2004, 60(2):91-110.

[10] Castlemam K R. KENIFE. HFEGLE[M].
deat 7 Tolk At . 1998,

(1] B gl BT RRAE 00 2 U5 ok P00 ok 5 AR AF
52 (D] Kb EHRRHE R 2008,

[12] Rafael C G, Richard E W. Digital Image Process-
ing(2nd Edition) [M]. Jb&. 1M K RAL,
1997, 468—469.

(13 #RIEDG . #1ZR0k kA k. kT3 11 59 (A K%
AR ] EHN IR, 2006,
32(24).:186—188.

[14] Nixon M' S, Aguado A S. &, 2092k, i+t
ENMMRHERRSEGLE(E =R [M]
e L 7 Tl R L 2014,

[15] Canny J. A Computational Approach to Edge De-
tection [J]. IEEE Trans. PAMI , 1986, 8(6):
679—698.

[16] Marr D G, Hildreth E. Theory of Edge Detection
[J]. Proc. R. Soc. Lond. Series B. Biological
Sciences .1980, 207(1167) . 187-217.

http: //journal.sitp.ac.cn/hw



