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A Restoration Method of Blurred Remote Sensing Images Based on
Total Variation Optimization
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Abstract In view of blurred remote sensing images with the noise resulted in some degradations during imaging and transmission
processes, a kind of restoration method is proposed based on MTF estimation and total variation optimization. The restoration principle of
blurred remote sensing images with noise is elucidated in depth through a thorough analysis of frequency characteristics of MTF. In order
to deal with the noise, a new piecewise approximation strategy for MTF estimation is employed, which has the general applicability and
outperforms the conventional models in overcoming noise disturbance by experiment demonstrations. Moreover, aiming at the restoration
processing of blurred remote sensing images with noise, an improved method of fast total variation optimization is adopted to achieve the
optimal restoration effect. A series of experimental results indicate that proposed restoration method could preserve more details and
texture information of images besides its satisfactory performance of eliminating noise, thus it could provide an effective approach to the
restoration processing of remote sensing images with heavy noise.
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Fig. 1 Example of MTF characteristic curve
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T SR AR SCAR A DR R A DT A R A A P e U 14 7 3 AR AR B AL 7 AR R BB 7 5 A T 24 85%

(a) SRR HE K (b) EMBEERER (c) B TVERLER (d) RETVEERLR
(a) Blurred noisy image (b) Image deblurred by wiener  (c) Image deblurred by traditional (d) Image deblurred by fast
filter method TV method TV method

(e) Bl 5(a) R EBA K EBSY (f) B 5(b) B BABA K AR 5> (g) B 5(c) BB X5 (h) B 5(d)8I/BEMH KBS
(e) Enlarged details of Fig. 5(a) (f) Enlarged details of Fig. 5(b) (9) Enlarged details of Fig. 5(c) (h) Enlarged details of Fig. 5(d)
5 RAABEERAENLEYRRILE
Fig. 5 Restoration comparison with different deblurring methods

*2 XRAAREERFTENERITN
Table 2 Quality evaluation of restored images by different deblurring methods

KEES HfH Jr 2 IREETYR . AR RGO TEh Bk B AT /s
RO R G A 0.3969 919.3 7.7870 1.0 —
Y4 8 Pk 2 A 1 KR 0.3890 1182.9 13.0978 0.9691 0.3688
158 TV 1k 52 4 15145 0.3969 1678.9 20.1246 0.8425 19.0563
AR SCHR A TV PR A2 0 i AR 0.3969 1705.1 22.0070 0.8355 2.9375
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