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Research on Remote Sensing Image Registration Method

Combining Harris and Improved SIFT

WANG Yali

(School of Computer Science and Technology, Kashi University, Kashi Xingiang 844000, China)

Abstract : Aiming at the problem of large gray difference in remote sensing image registration of different sensors
or different wavebands, a remote sensing image registration algorithm is proposed. This algorithm reduces the
problem of grayscale differences between images by convolving the Sobel operator with the original image to obtain
a gradient image between remote sensing images, and constructing Gaussian scale space on the gradient amplitude
image, and detecting Harris corner on the Gaussian scale space image. The method of the ratio of the nearest
neighbor to the next nearest neighbor is used to realize the rough image matching, the random sampling consensus
algorithm is used to eliminate the mismatches, and the parameter of affine transformation model is obtained to
register remote sensing images. The experimental results show that the algorithm overcomes the problem of gray-
scale differences between remote sensing images and has enhanced robustness. Compared with several other classic
algorithms, it can successfully achieve registration for remote sensing images with large gray-scale differences, and
the matching precision is higher.
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Fig 1 Comparison between the original image group and the first step amplitude image group
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mER2f7R, K2 (a) B2 (b) AH—HIREIEE , K2 (o) | K2 (d) W5 485, K2 (o). K2 (f)
N IR . BARSENR1 TR,

2 MR EEA
Fig 2 Test data set

F 1 MRBBEER
Tab 1 Test data information

el G DA PREAGRRG Bt R RAE H
B (a) ZHEUG Landsat 7 ETM + 5 614x611 200047 H24H
(b) FrlcHE L Landsat 4-5 TM 3 614x611 19994F6 H 28 H
_ (c) ZE KR Landsat 7 ETM 3 617x593 20044F4H 12H
- (d) FriCHERR Landsat 4-5 TM 5 617x593 20064F6 H 15H
. (e) ZEKIR ALOS-PALSAR 800 %800 201046 7
- (f) FECHEEIR Landsat ETM+ 5 800% 800 19994F6 A

3.2 ZLRERS5HF
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RMSE = \/ Un (300 =)+ (—u0)?) (7)
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Tab 2 Comparison of algorithms for the first group of images

(ER7S A (s) i (N) Byl

SIFT 27.442 * *

SURF 1.11 * *
SAR-SIFT 41.938 * *

ASCE: 69.034 110 0.628 8
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* 3 BTERERGEIRRILR

Tab 3  Comparison of algorithms for the second group of images

(=R HFiE] (s) B (N) YR 2

SIFT 24.898 * *

SURF 0.97 * *
SAR-SIFT 44.444 * *
AR 60.024 12 0.513 9

* 4 FZABEBEERLILR
Tab 4  Comparison of algorithms for the third group of images

=R7R B Al (s) B (N) PR R

SIFT 32.64 * *

SURF 1.35 51 0.955 3
SAR-SIFT 58.917 84 0.645 7
AL 89.86 74 0.658 9
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Fig 3 Checkerboard registration image

4 B

s =[H
RSO T figp DR SR AR v S U A (A A 0 5 K E 22 Sl R R B VERDME R, B4 T 455 HarrisiGHESTRT
SRk R ERICHETT . 1207 1 Sobel 3115 I UGS B R BB ) — B L PR G A DA v i U8 25 ] g A
P18 HIHarris f s AR I B HCREAE , 1A A s IR AR T — BB R L [ s ]ORE 2= [ i) A Harris 5
T REAAENE: 5 (fFHBENUARE — B ESIBRIRVE RO , SRAG OSBRSS A, S OB RMRICHE. S25648

R, IRTTIEAT R IR P (500 22 ) 25 O 2 ety A ) T PR X P A, L PR s P v
Sk

(1] R, WioF. X Harris (9 PRBCE BEIEHRIBCHER A ], U TR 2224, 2020, 40(3): 316-324.
WU Y Q, XIE F. A fast and robust image registration algorithm based on contrast Harris[J]. Journal of Beijing Institute of
Technology, 2020, 40(3): 316-324. (in Chinese)



704

B R (HARRIED) (FR3Es0) 20214F

2]

(3]

(4]

[5]

[6]
[7]

(8]

[9]

(10]

(11]

(12]

(13]

[14]

(15]

[16]

(17)

(18]

19]

WANG Y L, LAI H C, MA H B, et al. A novel Harris feature detection-based registration for remote sensing image[J]. Journalof
the Indian Society of Remote Sensing, 2020, 48(9): 1245-1252.

ARV IEFS. — P B TC M SARFAAGASALAG N ). | R F4R (H ARBIEIR), 2019, 36(4): 442-447.

YUY F, ZHU M L. A novel unsupervised sar image change detection[J]. Journal of Xinjiang University(Natural Science Edition),
2019, 36(4): 442-447. (in Chinese)

K. FTFDCTHPSOM T WG SLTAMER NG 7 ). FHER R4 (A RBIAR), 2018, 35(4): 452-458.

ZHU P Z. Method for visible and infrared image fusion using discrete cosine transform and particle swarm optimization[J]. Journal
of Xinjiang University(Natural Science Edition), 2018, 35(4): 452-458. (in Chinese)

TROCAE, UK, WH T« TR B LR HIK AZERHIE SR B R B R ECE BT ST (7). JE2ARE % TR, 2020, 28(8): 1810-
1819.

BAO W X, SANG S E, SHEN X F. Research on remote sensing image registration algorithm based on information entropy
constraint and KAZE feature extraction[J]. Optical Precision Engineering, 2020, 28(8): 1810-1819. (in Chinese)

HARRIS C G, STEPHENS M J. A combined corner and edge detector[C]. Alvey: Alvey Vision Conference, 1988, 1550.

SMITH S M, BRADY J M. SUSAN—A new approach to low level image processing[J]. International Journal of Computer Vision,
1997, 23(1): 45-78.

WEERR, ABmErh, 5K 1, % 3T Harris- Affine 4 58 3E48 ST AR AR LSMILEC T 75 [0]. R K2R (A ARBHFARR), 2014, 45(8): 2661-
2668.

YAO G B, DENG K Z, ZHANG L, et al. A wide-baseline stereo image LSM matching method based on Harris-Affine[J]. Journal
of Central South University(Natural Science Edition), 2014, 45(8): 2661-2668. (in Chinese)

MA D, LAI H C. Remote sensing image matching based improved ORB in NSCT domain[J]. Journal of the Indian Society of
Remote Sensing, 2019, 47(5): 801-807.

LOWE D G. Distinctive image features from scale-invariant keypoints[J]. International Journal of Computer Vision, 2004, 60(2):
91-110.

BAY H, TUYTELAARS T, GOOL L. SURF: speeded up robust features[C]. Berlin: Proceedings of the 9th European conference
on Computer Vision -Volume Part I, Springer-Verlag, 2006: 404-417.

B, SRR ST 2 AR = A YU R VE RO (). iR o224 (F ARBIERR), 2018, 35(4): 437-444.

HUANG Y, ZHANG F Q. An image matching algorithm based on differential constraint model coupling triangulation constraint[J].
Journal of Xinjiang University(Natural Science Edition), 2018, 35(4): 437-444. (in Chinese)

I, B RAT, 2N, S FUA L B RO R ARREIE A MR RV L 0] SB2FRE % TR, 2020, 28(10): 2349-2359.

YUE J, GAO S L, LI F M, et al. Fast image matching algorithm with approximate affine and scale invariance[J]. Optics and
Precision Engineering, 2020, 28(10): 2349-2359. (in Chinese)

LI Q, WANG G, LIU J, et al. Robust scale-invariant feature matching for remote sensing image registration[J]. IEEE Geoscience
and Remote Sensing Letters, 2009, 6(2): 287-291.

FAND K, YE Y X, PAN L, et al. A remote sensing adapted image registration method based on SIFT and phase congruencyl[J].
International Conference on Image Analysis and Signal Processing, IEEE, 2011: 326-331.

DELLINGER F, DELON J, GOUSSEAU Y, et al. SAR-SIFT: a SIFT-like algorithm for SAR images[J]. IEEE Transactions on
Geoscience and Remote Sensing, 2015, 53(1): 453-466.

VRN, TS, kIR, A5 FEFRUBE | Oy D RDEE 25 20 SR A el E STRTE HE 7 ¥R [0]. PR EIR SR % TR, 2017, 15(1): 36-43.
LENG C C, ZHANG H P, ZHANG C X, et al. Improved SIFT registration method based on scale, orientation and distance
constraints[J]. Nanotechnology and precision engineering, 2017, 15(1): 36-43. (in Chinese)

FISCHLER M A, BOLLES R C. Random sample consensus: a paradigm for model fitting with applications to image analysis and
automated cartography[J]. Communications of the ACM, 1981, 24(6): 381-395.

WANG W X. Remote sensing image automatic registration on multi-scale Harris-Laplacian[J]. Journal of the Indian Society of

Remote Sensing, 2015, 43(3): 501-511.

RAEHRAE: BHR



