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Abstract

In this paper, because the traditional registration algorithms for remote sensing image are slower
and don’t meet the requirements of real-time problem, a new method is proposed based on the
combination of improved AGAST and FREAK for fast remote sensing images registration. Firstly,
the improved AGAST is used to detect the feature points between reference image and image that
is to be registered; Secondly, FREAK algorithm is used to obtain a binary string descriptor, and
hamming distance between features vector is computed by using a cascade match to get matching
feature points; Finally, wrong match pairs are eliminated by using the improved similar triangle
method, and the optimal spatial geometric transform parameters are estimated using the least
square method to accomplish the two images registration. Experimental results show that the pro-
posed method improves the registration rate compared to the traditional registration methods,
and ensures accuracy at the same time.
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Figure 1. AGAST decision tree
1. AGAST R ek#t

Figure 2. Detection template of AGAST
2. AGAST a5 4R

Figure 3. Schematic diagram of the human retina
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Figure 4. FREAK operators sampling structure
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Figure 5. Flowchart of remote sensing image registration method
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Figure 6. The first set of remote sensing images. (a) Reference image; (b) Image to be registered
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Figure 7. The second set of remote sensing images. (a) Reference image; (b) Image to be registered
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Figure 8. Image sequence matching results. (a) Image sequence matching results in Figure 6; (b) Image se-
quence matching results in Figure 7

E 8 ERFIILRSERE. () & 6 BGFFILEERE; (b) &7 EGFIILESERE



A7 2

Table 1. The matching performance comparison about image sequence for some algorithms in Figure 6

1 [ 6 BRI S BIAR A LR R M REEE

vk PSYUNIGESE 1EHf UUAC s 3 1EA%(%)
SIFT 957 729 76.2
SURF 643 417 64.9
ORB 296 135 45.7
FAST + FREAK 346 195 56.4
SURF + FREAK 584 326 55.8
AT 395 265 67.1
Table 2. The speed performance comparison about image sequence for some algorithms in Figure 6
3z 2. 5 6 BRI S EARARE I REEL I
=R i () FEI(FD) ULHC(F) B (R)
SIFT 0.565 0.637 1.378 2.580
SURF 0.314 0.285 0.392 0.991
ORB 0.046 0.035 0.197 0.278
FAST + FREAK 0.007 0.275 0.237 0.519
SURF + FREAK 0.411 0.060 0.412 0.883
ATy 0.005 0.065 0.156 0.226

Table 3. The matching performance comparison about image sequence for some algorithms in Figure 7
2 3. B 7 BRFY S EAR A ML R

=R PEYUNIGYEE IER LA 3 17 (%)
SIFT 828 615 74.3
SURF 543 330 60.8
ORB 264 107 40.4
FAST + FREAK 306 164 535
SURF + FREAK 513 265 51.7
AIT7i: 256 171 66.7
Table 4. The speed performance comparison about image sequence for some algorithms in Figure 7
4. B 7 BRFY S EIAR A RELL R
Fk Aol (F5) FEHL(FH ) INHEL) SR (D)
SIFT 0.478 0.526 1.127 2.131
SURF 0.225 0.273 0.286 0.784
ORB 0.061 0.044 0.154 0.413
FAST + FREAK 0.006 0.136 0.112 0.254
SURF + FREAK 0.294 0.055 0.299 0.648
AL FE 0.004 0.056 0.124 0.184
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