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Feature Detection from H igh resolution Rem otely Sensed
Im agery Based on Phase Congruency
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Abstract  Phase Congmency was introduced as a new method to detect features fran high resolution remotely
sensed imagery Three objects i e paddy, mad, and factory, were selected fran the IKONOS Pan imagery of
Nanjing The Phase Congmency feature images were obtained by applyng Phase Congmency model to the
images with two octave Log Gabor wavelets filters over 5 scales and 6 orientations For qualitative canparison,

the outputs of the Sobel and Canny detector were also presented The results show that Phase Congmency
response value was invariant in image local illum nation and contrast The other obvious difference was that the
Sobel and Canny detector produced responses on each side of linear features whereas the Phase Congruency
produced a response centered on the line The effects of varying filter orientation or scale and the effect of
adding noise in the feature detection between Phase Congmiency and Canny method then were canpared Itwas
found that Phase Congmency could obtain more accurate localization because it does not need low pass filter to
restrain noise first It was also shown that noise had been successfully ignored in the smooth regions of the

mage, unlke the Canny detector results fluctuated all over the image W ith this nvariant inage feature
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detector betier inage segnentation and object oriented image recognition are possible
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remotely sensed imagery
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Fig 3 Feature detection resulis of synthetical image

(a) Original inage

(a) (b)

K 4 IKONOS PanR HH 15 1 SR RAEAL I 45 SR
(a), JFLEA RS (b) 1Sabe 1 (o) Canny e BE o 1= 0, 8 (), AE7— Bh

Fig 4 Feature detection results of paddy inage fran IKONOS Pan inage

(a) Original mage; (b) Sobel gradient (c¢) Canny gradient o =0. §;

(b) Sobel gradient (e) Canny gradient o =0. 5;

(d) Phase Congmency gradient

(d) Phase Congmency gradient
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Fig 5 Feature detection results of road image fran IKONOS Pan mage

(a) Original inage (b) Sobel gradient (c) Canny gradient o =0. 8; (d) Phase Congmency gradient
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Fig 6 Feature detection resulis of factory inage from IKONOS Pan mage

(a) Original inage (b) Sobel gradient (e) Canny gradient o =0. §; (d) Phase Congruency gradient
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Fig 7 Effect of varying filter orientations in calculation of Phase Congmency

(a) Original inage; (b) 6 orientations filtering

(¢) 9 orientations filtering (d) 12 orientations filtering
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Fig 8 Effect of varying filter scales in calculation of Phase Congruency

(a) Original mage; (b) 3 scales fillering
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(¢) 4 scales filtering (d) 5 scales filtering
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Fig 10 Feature detection results of inage contam nated by Gaussian noise with 0. 01 variance

(a) noise contam inated image; (b) Phase Congmency of noise inage

(¢) Phase Congmency of original inage;

VA ESHCR AR R0 S RIS 3R B, AR —
BoEE Cany® THEFAET : —RATEIEM
FAVRAE 8 25 M 7, PRI i B A B AU 1Y AL 2 oL
RERE ; e UM TR RE D5, il 852/ 2 A
Mg P T L B B

(d) Canny gradient of noise inage, o =0. 8

5 45w

HRSE) N R SO B R
IR R4 £6 X 5 SR 0 R (R A A



310

E3
Ca

%115

AT TRER ARG —BO7¥E#4T 7 KKONOS Pan
EURFF ISR I SE TG . 25 R EW], 5 SobelMl Canny
FE OGRS T AR B, AR — BORE Y =
BRHA (1) X EG R 52 B AR H R 2R AN
R, BEHIR RN RAAL; (2) X LIBMR =
AL R T A AR 2 S 0 R A O W
(3) AT ESff P DR U 25 bR W 75 HAE
TERFFEE NS  (4) TUMERE )58, A8 I AY
AEANZE IR e r i HH BB 30

FT AL — B0y 28 B RO R FFE SRR, D&
Gy PR RR IR MG A 43 E RO IR 17 % 5 B IR R 43 2R
IR . 2B AR, R RS SR B B R
EFEAL BTG T 1 R E T ik A 2 B &,
MNTISE 3 T A5 T i B R P 15 0 St P 3 B T 3 )
XA BRI

& £  #ik (References)

[1] Roberts LG Machine Perception of Three dinensional Solids [A].
1963
Prewitt JM S Object Enhancanent and Extraction [A].

1970.

Optical and Electro optical Infomation Processing[C].
[2] Picture

Processing and Psychopictorics[C].
[3] Sobell Neighbouthood Coding of Binary Inages for Fast Contour
Follow ing and General A ray Binary Processing [ J].
Graphics and Inage Processing, 1978, 8 127—135.
Marr D, Hildreth E C. Theory of Edge Detection [A]
Proceedings of the Royal Society, London B [C]. 1980, 207:

187—217.

Camputer

[4]

[5] Canny J F. A Canputational Apprach to Edge Detection [ J].
IEEE Transactions on Pattem Analysis and Machine Intelligence
1986, 8 (6): 679— 698

Oppenhein A 'V, Lin JS, KopecG, etal Phase in Speech and

Pictures [ A ].

[6]
IEEE Intemational Conference on A coustics
Speech, and Signa]Pmcessing[C]. 1979.

Oppenhemm AV, Lin J S The Inportance of Phase in Signals
[A]. Prceeding of the IEEE[C]. 1981, 69: 529— 541.
MoroneM C, BurrD C, Ross J etal Mach Bands A re Phase
Dependent[]]. 1986, 324: 250— 253

[7]

[8]
Naturg
[9] MoroneM C, OwensR A. Feature Detection from Local Energy
(1. 303—313

Kovesi P.  Invariant Measures of Image Features fran Phase

Infomation [D ]. PhD thesis
Australia Deparment of Psychology, 1996.

Pattem Recognition Letters 1987, 6 (5):
[10]
The University of Westem
[11] KovesiP. Inage Features fran Phase Cnngmency[]]. Videre A
Joumal of Canputer Vision Research, 1999, 1(3): I—26.
Kovesi P. Edges Are Not Just Steps [A ].
ACCV2002: The Fifth Asian Conference on Camputer V ision
[Cc]. 2002

Kovédi Bl Pha RdgéslE Ak
Proceedings of DICTA’ 03: The Austalian Pattem R ecognition
2003.

[12]

Proceedings of

[13]

se/Clongniency D etects Comers and

Society Conference [c].

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Morrone M C, BurrD C. Feature Detection in Human V ision: A
Phase Dependent Energy Model [A]. Proceedings of the Royal
Society of London, Series B, Biological Sciences [C]. 1988,
235(1280): 221—245.

Aw Y K, Owens R, Ross ] and

Inage Campression
Reconstmiction by a Feature Catalogue [ A ].
Conference on Camputer Vision [C]. 1992,

Pudney C, RobinsM, RobbinsB, etal Surface Detection in 3D

European

Confocal M icroscope Inages via Local Energy and Ridge Tracing
L. 520
Kovesi P. Symmety and Asymmetry fron Local Phase [A ].
AT 97

Joumal of Canputer Assisted M icroscopy, 1996, 8 (1):

Joint Conference A rtificial

1997.

Tenth  Australian on
Intelligence, Poster Papers [c].
Xiao Z, Hou Z, Miao C, et al Using Phase Infomation for
Symmetry Detection [J1.
1985— 1994

Mulet Patada M, Noble

Pattem Recognition Letters 2005, 26:

J A
Detection in Echocardiography [ A ].

2D + T Acoustic Boundary
Proceedings of the First
Intemational Conference on Medical Image Camputing and
Camputer Assisted Interven tion [c]. 1998

Zheng Y, Nixon M S, Allen R. Autanatic Lunbar Vertebrae
Segnentation in Fluowscopic Images via Optimised Concurrent
Hough Transfom [A]. Proceedings of 231 Annual Intemational
Conference of the IEEE Engineering in Medicine and Biology
Society[C]. 2001

BoukerrouiD, Noble JA, RobniM C, etal Enhancement of

Inages with
U ltrasound M edicine

Contrast Regions in  Suboptmal U ltrasound
Application to Echocadiography [ J1.
Biology, 2001, 27(12): 1583— 1594.
KyanM ] Guan I, Amison M R, et al Feature Extraction of

IEEE
1306—

Chromosanes fran 3D Confocal M icroscope Inages [ J].
Transactions in Biomedical Engineering, 2001, 48 (11):
1318

Linguraru M G, Ballester M ? G, Ayache N. A Multiscale
Feature Detector for Momhological Analysis of the Brain [A ].
Medical Inage Canputing and Computer Assisted Intervention
MICCAR003 [C]. 2003
Molion N, Pan X, Brady M,
Incised Text[J]. Pattem Recognition, 2003, 36: 103+ 1043.
Pan X, BradyM, Bowman A K, etal Enhancementand Feature
Extraction for Inages of Incised and Ink Texts [ J].
Vision Canputing, 2004, 22: 443—451.

et al Visual Enhancement of

Inage and

Myerscough P ] Nixon M S Measuring Temporal Phase
[ A of BMVA W oikshop
Spatiotemporal Inage Pmr:essing[C], 2004.

Congmency Proceedings
HuangY, Lin S, LiSZ etal Face Alignment under Variable
Il ination [A ]. Proceedings of IEEE Intemational Conference
on Autanatic Face and Gesture Recognition [C]. 2004
Bezalel E, Efron U. Efficient Face Recognition M ethod Using a
Canbined Phase Congmency/Gabor W avelet Technique [ A |.
Proceedings of the SPTE [C]. 2005, 5908: 437— 444

Field Py Il ®elation’s beween lthe Statistiesthf Natiiz] Inages and
the Response Properties of Cortical Cells [J]. Joumal of the

Optical Society of America A, 1987, 4 (12): 2379—2394.



