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Gabor binary encoding for multi-sensor image matching
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Abstract ; Multi-sensor image matching is a challenging problem in image process field. As synthetic aperture radar images and optical images

have significant differences, most existing methods cannot achieve satisfied matching result. To respond to this issue, a new multi-sensor image

matching method based on Gabor binary encoding was presented; the big and small input images were first convoluted respectively by a group of

Gabor filters; the compressed representation was executed on the convolution result by using pooling method ; the binarization of pooling results was

conducted and it was transformed into binary code to create Gabor binary encoding features; the similarities of corresponding window features

between real-time images and reference images were calculated by using bit manipulation and the maximum value indicated the matching result.

This method describes images by binary representation, so the computation complexity is much lower than that of the traditional method, while the

common characters are better revealed. Experimental results show that the proposed method has much higher matching rate and require much lower

computation time than those of the existing methods.
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Fig.1 Feature calculation procedure of

Gabor binary coding
2.1 Gabor JEif 2

T4 Gabor pRECH A I3 =5 207 R R 1 1)
AP ITRE, E AN (2) , Horfra” = weosf + ysing,
y'= —asing + ycosO;a, , a, A B i T o6 KO B
MEZE 3w, w0, PEBCARAL 0] DR A 7335 A
0 tRE T Gabor BRALI T ], —4E Gabor AT BE%L
I R R N (3) (30 (4) o 2 Gabor pR%L
R R 1 (S ) o



%5 WL, 4« Gabor 30 %M 5% R (R D LUy i $177 -
__ 1 cL” (K B 2% 5, % Gabor % FR45 52 347 B 4 o
glv) = V2ma,a, “ p[ ( . 2‘7‘?)] . BaE
wdﬂwxww)] (2) k@%ﬁ?ﬁwwzﬁ?@ﬁtﬁﬁ#
o Lyt (x,y) , ZREAL Y Gabor 2 FREE ST d— A n 4 i)
%”””\ﬁ&aeﬂ (a Mﬁy Mmﬂ%ﬁmﬁG%mﬁ&ﬁ%ﬁEoI%
sin[ (w,x" +w,y") ] (3) GREERTTRM w xh xn FHBIRFRR ATL
| R Bl B2 28 Gabor 4 FUE B0 5 1551 1 500 S/
g““”=¢am%“ﬁ‘@é+mﬂy JE K T ISR PR BRIt TRk 2s A
cos[ (w,x" +w,y") ] (4) ARORE T BRI T R4 3R0R
ol WA wy? BT LA 7 R {4 o 2 B R
“%“:“ﬁ-%f%ﬁ-aﬂ+%ﬁ-ﬁ)” AN x b R, X TR p,, (Harp mn
(5)  SMMIRRZ M TE Ky T R T S

— A EH 2 NRE 4 AT71 1) Gabor JEH AR
Wi 2 B, Forf (a) B Gabor 27 s 2R, (b) 8]
i Gabor &%

(a) Gabor %y PR
(a) Gabor odd functions

(b) Gabor {f R %K

(b) Gabor even functions

B2 ALY Gabor pR%K
Fig.2  Visualization of Gabor functions

5520, Gabor &7 pR%K L Gabor {5 pREK &
A TR SRR IR . i, R
Gabor &7 R LIS I 45 4. Gabor J& 4 H 0
R AR AR AR 52 i /0N, T 1 A2 4k
XPRFAEEMEARRIPE R R . AR SCRAT 1 RUBEE 8
J5 1) Gabor U #5341, Z 800 w, =w, =0. 125,
a,=a, =4,0e {0°,22.5° 45° .-+ 157.5°} ,
2.2  Gabor #FR0454E

K Gabor J& I # X QT B R, BT
Gabor JEUE & AT E [ - 1,1], B E5 R ]
RE N IE BB B, 75 % i A BRI £, Gabor 4
*Hé%%ﬂﬂ%ﬁiﬁ%fi%o Ry T A N S G

¥ b R #E AT R ML, A s(m,n) =
Z;, 1 Zk‘,lv(x,y) o B EBARE M SR RN AE R A G
AR B T X AR AL KR o WAk ERAE S
BIBIEER w xh xn FHBERHw xh xn/(kxk)
T,

P g R AT AR, O T kR AT
TR, 7533 Gabor Z IS FFIE, BAKT 08,
¥s(m,n) XmHla (m,n), a(m,n),
a,(m,n) ], HARRKE d AME(AR % E d=
3)EN A E S 0, FFKEAT B BT ] 5% 1k
g AR, A R R T R B
) —fLo WY s(m,n) Ky 8 G EEI,b(m,n) R
8 . k%, W] Gabor — i i i 5 47 Ak /Ny
wxhxn/(8xkxk)FH, ALKEKSHH
Gabor JE I #850UH n =8, | Gabor — i il 4 15 45
AER/NH w x b/ (b x k)1, &3 3 fHAL e —
SN i E NN Y

s(m,n)

| 1.88 | 0.35| 1.72| 3.25 |4.38 |4.87 | 4.57 | 3.50 |

Y Y

RSNV

00001110
b(m,n)=14

B3 RHER kR R

Fig.3 Feature binarization
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