
  

۳۱ 
 

∗

am.sedaghat@kntu.ac.ir

 
ebadi@kntu.ac.ir 

{m_mokhtarzade, a_mohammadzadeh}@kntu.ac.ir

 

ASIFTAffine-SIFT

K-Means

ASIFTGAK-Means 

                                                           
∗ 



 

۳۲ 
 

 

][

][

][][

][

][

i  
ii  
iii 

LSM

][ ][

][

][ 

 

][

                                                           
Least Square Matching ۱ 
Mutual information ۲ 

 

][

][

][

][

][

][

                                                           
Relief ۳  
Retroreflective targets ٤  



  

۳۳ 
 

][

Zhu][

][ 
SIFT][

][

][

Affine-SIFTASIFT][ 

SIFT

ASIFT

][

                                                           
adaptive triangle constraint-Self ۱  

Scale Invariant Feature Transform ۲  

ASIFT

K-

Means

 

 

ASIFT

 
 

ASIFT 

ASIFT

ASIFTφθ

                                                           
Fundamental Matrix ۳ 



 

۳٤ 
 

φθ

ψ

λ

][

ASIFT

φθ

t/72=∆φt

θcos/1=t

),0[ πφ∈

]2/,2/[ ππθ −∈][

SIFT

 
ASIFT][

 

ASIFT

                                                           
Longitude angle ۱  
Latitude angle ۲  

 
ASIFT][

ASIFT

SIFT

][ASIFT

][

  

1o2o

Ppq

pπplql

p

pl][



  

۳٥ 
 

 
 

×
F

F

0~~ =qFpT  

]1,,[~ yxp =]1,,[~ yxq ′′=

n

},...,2,1|),{( niqp ii =

][

033 =+ ffUT
i  

 

[ ]Tiiiiiiiiiiiii yxyyyyxxxyxxU .1,,,,,,,, ′′′′′′=  

[ ]Tfffffffff 3231232221131211 ,,,,,,,=  

F

][

LMedS][MSAC][RANSAC][

                                                           
Least Median of Squares ۱  

estimator SAmple Consensus-M ۲  

LMedSMSAC

RANSAC

RANSAC

][

u

mnn>m

RANSAC

i mn

 
ii m

 
iii n-m

kf

 
iv k

 
F

RANSAC(p,q)

2
2

2
1 )~()~(

~~

pFpF

pFq
d

T

q

+
=  

ipF )~(i)~( pF

pql

                                                                                  
RANdom SAmple Consensus ۳  



 

۳٦ 
 

ET

(p,q)

RANSAC

mn

])!(!/[! mnmn −

1110×1.8609k

k

RANSAC

RANSAC

PROSAC][

MDSAC۲][

RANSAC

][

                                                           
 PROgressive SAmple Consensus ۱  

squared Distance SAmple -Maximum sum ۲

Consensus  

][

},...,2,1|),{( niqpA ii ==

• 

PopN

VarN

n

A 

 

 

• 

},,,{ 821 IIIa =

A

F

A

id

                                                           
Survival Of Fitness ۳  
Matting ٤  



  

۳۷ 
 

  
 



 <

=

−= ∑ =

Otherwise

Tdif
w

wCost

Ei
i

n

i
i

0
1

1
 

nET

id

ET

• 

 

 
 

• 

                                                           
Roulette wheel ۱  

Point Crosssover-Two ۲  

• 

µPopN

VarN

µ

VarPop NN ×

 

i PopN

 
ii PopRateKeep NXN ×=

RateX

 
iii 

 
iv 

 
v 

 



 

۳۸ 
 

][

][

K-Means][

K-Means

 

RMSE ،

 RMSE 

AT

k-Meansk

mA

tA

 
 

 



  

۳۹ 
 

 

 

 

  

• MikolajczykMikolajczyk

][

][Graffiti

Wall

 

• CechCech][

][



 

۰۰ 
 

      

      
MikolajczykGraffitiWall 

 

 
CechHeadZleby 

Graffiti

ASIFT

Graffiti

][

Mikolajczyk

][

RMSE

LMedS][MSAC][RANSAC][

γ

MatchN

CorrectN

LMedSMSAC

RANSACMATLAB R2009a

PopN

RateXµ

ET



  

٤۱ 
 

1<γ

31 << γ

LMedS

MSACRANSAC

3>γ

 

LMedSMSACRANSAC

γ=0.05 γ=0.5γ=1γ=1.5γ=2γ=3γ=5γ=10γ=50الگوريتم
 

LMedS
MatchN 022 022 022 15 23 51 01 51 51 
CorrectN022 022 022 51 1 2 2 2 2 

MSAC
MatchN 022 022 022 535 551 12 05 53 52 
CorrectN022 022 022 535 555 15 2 2 2 

RANSAC
MatchN 022 025 022 021 501 32 21 20 01 
CorrectN022 022 022 022 502 35 1 2 2 
MatchN 022 022 020 020 021 022 021 051 002 
CorrectN022 022 022 022 022 022 022 022 022 

 

MATLAB 

R2009a

ASIFT][

ASIFT

][

ET

mA

 

RMSE 

AT

MikolajczykCech

Mikolajczyk

hMatcN

MRMSE



 

٤۲ 
 

Cech

MRMSE

Harris-SIFT][

Harris

SIFT

Harris-SIFT

Mikolajczyk

GraffitiWall

Graffiti

Wall

Harris-SIFT

Harris-SIFT

Graffiti

Wall

Head

Zleby

Harris-SIFT

Head

 



  

٤۳ 
 

Harris-SIFTMikolajczykCesh 

 GraffitiWallالگوريتم
HeadZleby

Harris-
SIFT MatchN 510 11 52 2 2  5122 111 210 11 2 552 2 

MRMSE12/2 35/2 25/5 - -  11/2 11/2 21/5 11/5 - 13/2 - 

MatchN 0122 5221 325 122 202  1113 2512 5135 113 231 320 512 

MRMSE15/2 12/2 31/2 55/5 21/5  25/2 11/2 12/2 32/2 53/5 10/2 13/2 

 
 Graffiti 

 
 Wall 

 
 HeadCech 

 
 ZlebyCech 



 

٤٤ 
 

  

ASIFT

K-Means

• 

LMedS

MSACRANSAC

 

• 

K-

Means

 
• ASIFT

K-Means

 

• 

 

[1] Gruen, A. (2012). “Development and status of image matching in photogrammetry.” Photogrammetric Record, 
Vol. 27, No. 137, PP. 36–57. 

[2] Brown, M. Z., Burschka, D. and Hager, G. D., 2003. Advances in computational stereo. IEEE Transactions on 
Pattern Analysis and Machine Intelligence, Vol. 25, No. 8, PP. 993–1008. 

[3] Pollefeys, Mو Van Gool, L. Vergauwen, M., Verbiest, F., Cornelis, K., Tops, J. and Koch, R. (2004) “Visual 
modeling with a hand-held camera,” Int. J. Comp. Vis., vol. 59, no. 3, pp. 207–232. 

[4] Remondino, F. and El-Hakim, S., (2006) “Image-Based 3D Modeling: A Review,” The Photogrammetric 
Record, Vol. 21, No. 115, PP. 269-291. 

[5] Fryer, J.G., Mitchell, H.L., Chandler, J.H., (2007). Applications of 3D Measurement from Images. Whittles, 
Scotland, 304 pages 

[6] Mayer, H., (2008). Object extraction in photogrammetric computer vision. ISPRS Journal of Photogrammetry 
and Remote Sensing, Vol. 63, No. 2, PP. 213–222. 

[7] Remondino, F., El-Hakim, S. F., Gruen, A. and Zhang, L., (2008). “Turning images into 3-D models.” IEEE 
Signal Processing Magazine, Vol. 25, No. 4, PP: 55-65. 

[8] Barazzetti, L., Scaioni, M. and Remondino, F. (2010), Orientation and 3D modelling from markerless 
terrestrial images: combining accuracy with automation. The Photogrammetric Record, Vol., 25: PP. 356–
381. 

[9] Abzal, A., Varshosaz, M. and Saadatseresht, M. (2011), Development of a new laser triangulation system 
based on an optical frame of reference. The Photogrammetric Record, Vol. 26, PP. 293–306.  



  

٤٥ 
 

[10] Luhmann, T., Robson, S., Kyle, S., Harley, I., (2006). Close Range Photogrammetry: Principles, Methods and 
Applications. Whittles, Scotland, 510 pages. 

[11] Grün, A., Remondino, F. and Zhang, L. (2004), Photogrammetric Reconstruction of the Great Buddha of 
Bamiyan, Afghanistan. The Photogrammetric Record, No. 19: PP. 177–199. 

[12] Zeng, G. Paris, S., Quan, L., and Sillion, F. (2007) “Accurate and scalable surface representation and 
reconstruction from images,” IEEE Trans. Pattern Anal. Machine Intell. (PAMI), vol. 29, no. 1, pp.141–158,. 

[13] Gruen, A. (1987). “Adaptive Least Square Correlation: A Powerful Image Matching Technique.” South African 
J. Photogrammetry, Remote Sens. Cart, Vol. 14, No. 3, PP. 175–187. 

[14] Hirschmu¨ller, H., (2008). Stereo processing by semiglobal matching and mutual information. IEEE 
Transactions on Pattern Analysis and Machine Intelligence, Vol. 30, No. 2, PP. 328–341. 

[15] Li, J. Allinson, N.M. (2008) A Comprehensive Review of Current Local Features for Computer Vision, 
Neurocomputing, Vol. 71, PP. 1771–1787. 

[16] Tuytelaars, T. and Mikolajczyk, K. (2008. Local invariant feature detectors: a survey. Foundations and Trends 
in Computer Graphics and Vision, Vol. 3, No. 3, PP. 177–280. 

[17] Jazayeri, I. and Fraser, C. S. (2010), Interest operators for feature-based matching in close range 
photogrammetry. The Photogrammetric Record, Vol. 25, PP. 24–41. 

[18] Wang, Y.(1998) “Principles and applications of structural image matching,” ISPRS Journal of 
Photogrammetry & Remote Sensing., Vol. 53, No. 3, pp. 154–165. 

[19] Zitova, B. and Flusser, J. (2003). “Image Registration Methods: A Survey.” Image and Vision Computing, Vol. 
21, PP. 977-1000. 

[20] Moigne, J. L, Netanyahu, N.S. and Eastman, D.R. (2011). “Image Registration for Remote Sensing.” 
Published in the United States by Cambridge University Press, New York 

           
                    

]05[ 

 

     

]۲۲[ 

[23] Fraser, C. S. and Cronk, S. (2008) “A hybrid measurement approach for close-range photogrammetry.” 
ISPRS Journal of Photogrammetry & Remote Sensing 

[24] Zhu, Q., Zhang, Y., Wu, B. and Zhang, Y. (2010), Multiple close-range image matching based on a self-
adaptive triangle constraint. The Photogrammetric Record, Vol.25, PP. 437–453. 

[25] Lowe, D. (2004). “Distinctive Image Features from Scale Invariant Keypoints, Cascade Filtering Approach.” 
International Journal of Computer Vision., Vol. 60, PP. 91–110 

 SIFT

GIS

]۶۶[ 

 HarrisSIFT

GIS 

]۷۷[ 

 

 

]۸۸[ 

 IRS-P5IRS-P6SIFT

 

]۹۹[ 

[30] Schwind, P., Suri, S., Reinartz, P. and Siebert, K. (2010), “Applicability of the SIFT operator to geometric SAR 
image registration.” International Journal of Remote Sensing, Vol. 31, No. 8, PP. 1959-1980. 



 

٤٦ 
 

[31] Sedaghat, A., Mokhtarzade, M. and Ebadi, H. (2011) “Uniform Robust Scale-Invariant Feature Matching for 
Optical Remote Sensing Images”, IEEE Transactions on Geoscience and Remote Sensing, Vol. 49, No. 11, 
pp. 4516-4527. 

[33] Wang, L., Zheng, N., Chaoyang, W., Xie, R. and Huang, H. (2012) “A robust multisource image automatic 
registration system based on the SIFT descriptor.” International Journal of Remote Sensing, Vol. 33, No. 12, 
PP. 3850–3869 

[33] Sedaghat, A., Ebadi, H. and Mokhtarzade, M. (2012) “Image Matching of Satellite Data Based on 
Quadrilateral Control Network”, The Photogrammetric Record. 

[34] Sotoodeh, S., Gruen, A. and Hanucsh, T., (2008). Integration of structured light and digital camera image 
data for the 3D reconstruction of an ancient globe. International Archives of the Photogrammetry, Remote 
Sensing and Spatial Information Sciences, Vol., 37, No. 5, PP. 367–372. 

[35] Morel, J.M. and Yu, G. (2009) ASIFT, A new framework for fully affine invariant image comparison. SIAM 
Journal on Imaging Sciences, Vol. 2, No. 2, PP. 438-469  

[36] Morel, J.M. and Yu, G. (2009) A Fully Affine Invariant Image Comparison Method, Proc. IEEE International 
Conference on Acoustics, Speech, and Signal Processing (ICASSP), 

[37] Cao, B., Ma; C. and Liu, T. (2010) Affine-invariant SIFT descriptor with global context, Image and Signal 
Processing (CISP), 2010 3rd International Congress on 

[38] Pang Y., Li. W., Yuan.,Y. and Pan, J. (2012), Fully affine invariant SURF for image matching, 
Neurocomputing, Vol. 85, PP. 6–10. 

[39] Tutte, W. (1984) The Geometry of Multiple Images. London, England: The MIT Press. 

[40] Rousseeuw, P., A. Leroy, Robust Regression and Outlier Detection, John Wiley & Sons, 1987. 

[41] Torr, P. H. S., and A. Zisserman, MLESAC: A New Robust Estimator with Application to Estimating Image 
Geometry, Computer Vision and Image Understanding, 2000  

[42] Fischler, M. and Bolles, R. (1981) Random Sample Consensus: A Paradigm for Model Fitting with 
Applications to Image Analysis and Automated Cartography. Commun. ACM, vol. 24, no. 6, pp. 381–395. 

[43] Chum, O. and Matas, J.(2005) “Matching with PROSAC – Progressive Sample Consensus,” in Proceedings 
of IEEE Conference on Computer Vision and Pattern Recognition, San Diego, USA, pp. 220–226. 

[44] Wong, A. and D. Clausi, A. (2007) “ARRSI: Automatic registration of remote sensing images,” IEEE 
Transactions on Geoscience and Remote Sensing, Vol. 45, No. 5, pp. 1483–1493. 

[45] Holland, J., (1975). Adaptation in Natural and Artificial Systems. University of Michigan Press, Ann Arbor, MI. 

[46] Goldberg, D. E., (1989). Genetic Algorithms in Search, Optimization and Machine Learning. Addison-Wesley, 
Reading, MA. 

[47] Zhao, F., Huang, Q., Wang, H. and Gao, W., (2010) MOCC: A Fast and Robust Correlation-Based Method for 
Interest Point Matching under Large Scale Changes, EURASIP Journal on Advances in Signal., 

[48] Mikolajczyk, K. Tuytelaars, T. Schmid, C. Zisserman, A. Matas, J. Schaffalitzky, F. Kadir, T. Van Gool, L. 
(2005) A Comparison of Affine Region Detectors, Int. J. Comput. Vis. vol. 65 (1/2), pp. 43–72. 

[49] Mikolajczyk, K. Schmid, C. (2005) A Performance Evaluation of Local Descriptors. IEEE Trans. Pattern Anal. 
Mach. Intell, Vol. 27, No. 10, pp. 1615–1630. 

[50] http://www.robots.ox.ac.uk/~vgg/research/affine/ 

[51] Cech, J., Matas, J. and Perdoch, M., (2010) Efficient Sequential Correspondence Selection by 
Cosegmentation, IEEE Trans. on PAMI, Vol. 32, No. 9, PP.1568-1581 

[52] http://cmp.felk.cvut.cz/~cechj 

[53] Spath, H. (1985). Cluster Dissection and Analysis: Theory, FORTRAN Programs, Examples. Translated by J. 
Goldschmidt. New York: Halsted Press,  

[54] http://www.cmap.polytechnique.fr/~yu/research/ASIFT/demo.html 

 

http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Bei%20Cao.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.Bei%20Cao.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/search/searchresult.jsp?searchWithin=p_Authors:.QT.ZhenTao%20Liu.QT.&newsearch=partialPref
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5623876
http://ieeexplore.ieee.org/xpl/mostRecentIssue.jsp?punumber=5623876

