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Abstract

In this paper, the cubic spline function is used to approximate the Gaussian kernel function to
construct the discrete scale space of the image, and its fuzzy ratio and initial smoothness are set to
2 and 0.627. In the image scale space, the edge detection and fast corner detection methods are
used to extract the image feature points.
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Figure 1. 1-dimensional cubic spline function
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Figure 2. 1D wavelet function
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Figure 3. Curve of h® and Gaussian kernel function
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Table 1. Scale values and errors of convolution kernels
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Figure 4. Scale space structure
4. REZE4EHE

2.4, FHESEN

FAST J7 2 4IE B & — Rl s A I RHIE S (A )RS 73, WO S B LS, AR M gE
UFI) FAST A skl SR AR A — 2R A RURE 25 (R IAREAE pid o %o RUBE % (R ) B — 2 (S FH %) FAST 11
(EREITEICIR

FAST i S J772: /2 i1 Rosten A1 Drummond - 2006 4E42H, F+F 2009 £EiE47 T 583 [10]. i%J7
R s E TR, BIS T, P et AR A AR AR U (I SIFT
SURF. Harris)# R, i HLAnSR S H TS5 S 051k, %07 Re e S B AR 80ER

FAST F AR I J 16 () A JEUEL 4 5 Ko 16 AME R SR (3488 3 1) Bresenham [5) 5 3] 52
HFACMEER P AT NS TEFE IR T7 M 1 21 16 BT B G R sk T 8w . 1
B JE B N ASELL GRS OMR R I5EEE 1PN EBUA 025, 8 LR OB &R 5 B 2
B TS, R MR R T A . IR RO 05, AT A R AN &2 —:

KM 1. A S B B NASESLIG R x A, SESMERER X HHL L, > +t.

KA 2: A S BB L NAELIEER x AW, ZESHESER XL, <1, -t

N — k8 12, IEFRNEAMN D2 = BN —E, 50 PR R A S i KEME t & XN
P YA a5 AR

F T RURE 23 [B) ) P s AR A A U SR AR B 1) 5 BT

DOI: 10.12677/aam.2021.1012445 4197 IR Esid


https://doi.org/10.12677/aam.2021.1012445

HO
CH
P
48

1 AE B TIOR8 25 (R A U
F =R A R O B s P Y ﬁﬁlzljiﬁl)

Y

2% Canny S0 #: 2 T B 15 %%

Y
3. IEHOE 4 1 AT U 2 7]

Y

FIHFAST /7 A MSAE 1

Figure 5. Flow chart of fast feature detection algorithm
based on scale space

B 5. BT REZEMRBSHERNEZRIZE

3. HESLE

AR ED & UG HEAT I, SHUE N A 3, RS H 6 IBEREGME, LhEREFE, B
e R A 2 RIS 2, RN B RS0 T R ey 22 L 4 R AR P B () BB S, 5 T — MR E 1k
H, R TR R — B BOREE 5, 7 20 B 1] R 2 2 AT

255t SIS T RIS 5 LT T C NI C, /R 2 i, #5514 6 o .

0 0

100 100
200 200
300 300
400 400
500 500
600 600

700 700

800
0 200 400 600 800 0 200 400 600 800

800

Figure 6. Detection diagram of C; and C,
& 6. C, %1 C, BY4&MI =

DOI: 10.12677/aam.2021.1012445 4198 N FH A7 0


https://doi.org/10.12677/aam.2021.1012445

Mo
CH
S
Bl

AR & (0 RS BAF A AESCPE R, AR e BRI e AR R, a0l 7 s

Figure 7. Test results
7. WMERE

4. Z5ig

AP T A T RO A A PR R AR A I SR, KR AR B R . R T REHHT
(1=2,0=0625) %K% KM Canny Skl EBRIL%, 04 KENHERZAEL RIEZK
REGH, AEREZ A A FAST J7 i3 IS A i

BEXIARR AR, BATHB EARE A E L, A HAE AR ZR DXk I 2 SEAS 5 1 A8 A TR R
ST, SERRERILES, AT 256 N .

&E 3k

[1] Rosten, E. and Drummond, T. (2005) Fusing Points and Lines for High Performance Tracking. Tenth IEEE Interna-
tional Conference on Computer Vision, 1508-1515. https://doi.org/10.1109/ICCV.2005.104

[2] Ziou, D. and Tabbone, S. (1998) Edge Detection Techniques—An Overview. Pattern Recognition and Image Analysis,
8, 537-559.

[3] Low, D.G. (2004) Distinctive Image Features from Scale-Invariant Keypoints. International Journal of Computer Vi-
sion, 60, 91-110. https://doi.org/10.1023/B:V1S1.0000029664.99615.94

[4] Mainali, P., Yang, Q., Lafruit, G., et al. (2011) Robust Low Complexity Corner Detector. IEEE Transactions on Cir-
cuits & Systems for Video Technology, 21, 435-445. https://doi.org/10.1109/TCSVT.2011.2125411

[5] Rosten, E., Porter, R. and Drummond, T. (2010) Faster and Better: A Machine Learning Approach to Corner Detection.
IEEE Transactions on Pattern Analysis & Machine Intelligence, 32, 105-119.
https://doi.org/10.1109/TPAMI.2008.275

[6] Faraji, M., Shanbehzadeh, J., Nasrollahi, K., et al. (2015) Extremal Regions Detection Guided by Maxima of Gradient
Magnitude. IEEE Transactions on Image Processing, 24, 5401-5415. https://doi.org/10.1109/TIP.2015.2477215

[7] Tuytelaars, T. and Gool, L.V. (2004) Matching Widely Separated Views Based on Affine Invariant Regions. Interna-
tional Journal of Computer Vision, 59, 61-85. https://doi.org/10.1023/B:V1S1.0000020671.28016.e8

[8] Smith, S.M. and Brady, J.M. (1997) SUSAN—A New Approach to Low Level Image Processing. International Jour-
nal of Computer Vision, 23, 45-78. https://doi.org/10.1023/A:1007963824710

[9] Bay, H., Ess, A., Tuytelaars, T., et al. (2008) Speeded-Up Robust Features (SURF). Computer Vision and Image Un-
derstanding, 110, 346-359. https://doi.org/10.1016/j.cviu.2007.09.014

[10] Mikolajezyk, K. and Schmid, C. (2004) Scale & Affine Invariant Interest Point Detectors. International Journal of
Computer Vision, 60, 63-86. https://doi.org/10.1023/B:VI1S1.0000027790.02288.f2

[11] Yu, G. and Morel, J.M. (2011) ASIFT: An Algorithm for Fully Affine Invariant Comparison. Image Processing on
Line, 1, 11-38. https://doi.org/10.5201/ipol.2011.my-asift

DOI: 10.12677/aam.2021.1012445 4199 IR Esid


https://doi.org/10.12677/aam.2021.1012445
https://doi.org/10.1109/ICCV.2005.104
https://doi.org/10.1023/B:VISI.0000029664.99615.94
https://doi.org/10.1109/TCSVT.2011.2125411
https://doi.org/10.1109/TPAMI.2008.275
https://doi.org/10.1109/TIP.2015.2477215
https://doi.org/10.1023/B:VISI.0000020671.28016.e8
https://doi.org/10.1023/A:1007963824710
https://doi.org/10.1016/j.cviu.2007.09.014
https://doi.org/10.1023/B:VISI.0000027790.02288.f2
https://doi.org/10.5201/ipol.2011.my-asift

[12] Alcantarilla, P.F., Bartoli, A. and Daviso, A.J. (2012) KAZE Features. European Conference on Computer Vision (ECCV),
Florence, 7-13 October 2012, 214-227. https://doi.org/10.1007/978-3-642-33783-3_16

[13] Mainali, P., Lafruit, G., Yang, Q., et al. (2013) SIFER: Scale-Invariant Feature Detector with Error Resilience. Inter-
national Journal of Computer Vision, 104, 172-197. https://doi.org/10.1007/s11263-013-0622-3

[14] Azzopardi, G. and Azzopardi, N. (2012) Trainable COSFIRE Filters for Keypoint Detection and Pattern Recognition.
IEEE Transactions on Pattern Analysis and Machine Intelligence, 35, 490-503.
https://doi.org/10.1109/TPAMI.2012.106

[15] Bellavia, F., Tegolo, D. and Valenti, C. (2011) Improving Harris Corner Selection Strategy. IET Computer Vision, 5,
87-96. https://doi.org/10.1049/iet-cvi.2009.0127

[16] Verdie, Y., Yi, K.M,, Fua, P., et al. (2015) TILDE: A Temporally Invariant Learned DEtector. Internaltional Confe-
rence on Computer Vision and Pattern Recognition (CVPR), Boston, 7-12 June 2015, 5279-5288.
https://doi.org/10.1109/CVPR.2015.7299165

[17] Lenc, K. and Vedaldi, A. (2016) Learning Covariant Feature Detectors. Europeon Conference on Computer Vision
(ECCV), Amsterdam, 11-14 October 2016, 100-117. https://doi.org/10.1007/978-3-319-49409-8_11

[18] Zhang, X., Yu, F.X., Karaman, S., et al. (2017) Learning Discriminative and Transformation Covariant Local Feature
Detectors. Internaltional Conference on Computer Vision and Pattern Recognition (CVPR), Honolulu, 21-26 July 2017,
6818-6826. https://doi.org/10.1109/CVPR.2017.523

[19] Ghahremani, M., Liu, Y. and Tiddeman, B. (2020) FFD: Fast Feature Detector. IEEE Transactions on Image
Processing, 30, 1153-1168. https://doi.org/10.1109/T1P.2020.3042057

[20] Koenderink, J.J. (1984) The Structure of Images. Biological Cybernetics, 50, 363-370.
https://doi.org/10.1007/BF00336961

[21] Lindeberg, T. (1994) Scale-Space Theory: A Basic Tool for Analysing Structures at Different Scales. Journal of Ap-
plied Statistics, 21, 225-270. https://doi.org/10.1080/757582976

[22] Starck, J.L. and Murtagh, F. (2006) Astronomical Image and Data Analysis. Springer, Berlin.
https://doi.org/10.1007/978-3-540-33025-7

[23] Canny, J. (1986) A Computational Approach to Edge Detection. IEEE Transactions on Pattern Analysis and Machine
Intelligence, 8, 679-698. https://doi.org/10.1109/TPAMI.1986.4767851

DOI: 10.12677/aam.2021.1012445 4200 AR A

il


https://doi.org/10.12677/aam.2021.1012445
https://doi.org/10.1007/978-3-642-33783-3_16
https://doi.org/10.1007/s11263-013-0622-3
https://doi.org/10.1109/TPAMI.2012.106
https://doi.org/10.1049/iet-cvi.2009.0127
https://doi.org/10.1109/CVPR.2015.7299165
https://doi.org/10.1007/978-3-319-49409-8_11
https://doi.org/10.1109/CVPR.2017.523
https://doi.org/10.1109/TIP.2020.3042057
https://doi.org/10.1007/BF00336961
https://doi.org/10.1080/757582976
https://doi.org/10.1007/978-3-540-33025-7
https://doi.org/10.1109/TPAMI.1986.4767851

	基于尺度空间的快速特征检测算法
	摘  要
	关键词
	Fast Feature Detector Based on Scale Space
	Abstract
	Keywords
	1. 引言
	2. 基于尺度空间的快速特征检测算法
	2.1. 核的构造
	2.2. Canny边缘检测
	2.3. 尺度空间表示
	2.4. 特征点检测

	3. 数值实验
	4. 结论
	参考文献

