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Multi-exposure fusion based on illumination estimation for aerial cameras
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Abstract: Due to the aerial camera CCD ( charge coupled device) existing limited dynamic range it cannot reveal
all the details in a high-dynamic range scene. To solve this problem this paper presents a multi-exposure fusion
method based on illumination estimation in complex wavelet domain. First a set of multi-exposure images are
obtained by multiple expose in the same scene and register these images using the fast small-area registration
strategy based on SURF ( speeded up robust feature) . Then the illumination of these images is estimated. In
complex wavelet domain weights according to the illumination are assigned to the low component for fusion; and
weighted regional energy based fusion rule is adopted for high component fusing. Finally fused image is acquired
by subjecting the low and high component to inverse DT-CWT. The results obtained by this method are performing
well in spatial frequency figure definition average gradient and edge preservation information. Experiments
demonstrate that images obtained by this paper have appropriate brightness and preserve the details and edges
effectively. It is suitable for varied high dynamic range scenes and conforms to the requirements of aviation
investigation.
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Fig.1 Layout of aerial camera multi-exposure fusion system
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Fig.2 Diagram of registration strategy
3 1)
: L 0<p < 128
{1} (i=1 o] 128 = ’
2 RGB DT-
CW’; " o LWT 1 128 < p < 255.
{A,y 4,5} 6 (6 ==+ 15° 2)
+45° +75°) {D;y} J O p 0<p < 128;
3 B 128
M=n
B2 o+2 128 <p <255
0 128 P
3)
1 0<p < 128;
________________ M =
[ | 1 | p
-——+2 128 < p < 255.
| wwe| || e | 128 P
| o baxsd | Hadamard B, it .
e P M Me 01
AR | B e s |
BT S5 Rl AL |
L__f__JL___j _____ M Mi'
¥ DT-CWT A4 3.2
Sy EEE
3
Fig.3  Flowchart for exposure fusion
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registration result
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Fig.7 Exposure fusion results of simulation experiment
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Tab.1  Objective evaluation for the results of countryside

SF FD AG Q

7 36.366 16.011 11.028 0.919
3 35.337 15.298 10.810 0.932
4 38.043 16.761 11.808 0.931
5 38.649 16.024 11.804 0.915
6 29.329 13.272 9.301 0.947
38.965 17.100 11.974 0.933
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Fig.10 Experimental results of gray aerial images
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Tab.2  Objective evaluation for results of office

(bW EHE 2
SF FD AG Q!
7 20.229 9.296 7.430 0.918
3 18.055 8.316 6.776 0.918
4 21.369 9.771 7.869 0.908
5 20.424 9.222 7.475 0.911
6 21.220 10.189 8.223 0.910

22.228 10.203 8.134 0.922
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