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Improved directional-distance filter
JIN Liang-hai, LI De-hua

(State Key Laboratory for Image Processing and Intelligent Control of the Ministry of Education
Institute for Pattern Recognition and Artificial Intelligence,
Huazhong University of Science & Technology , Wuhan 430074, China)

Abstract: Based on psychological distance, a spatial-distance weighting function is presented to quanti-
fy the influence of spatial distances on filtering effect. Combining this formula with the traditional Di-
rectional-Distance Filter(DDF), a new filter, Adaptive spatial Distance-weighted Directional-distance
Filter (ADWDDEF), is proposed. The experimental results show that the new filter, compared with
the traditional DDF and several other representative vector filters, provides better performance and fil-
tering effect on noise attenuation, chromaticity retention, and edge or detail preservation. In particu-
lar, when the contaminated rate is not larger than 10%, the proposed algorithm provides a significant
performance improvement with a decrease of about 1/3 in Normalized Mean Square Error(NMSE) and
a decrease of more than 50% in Normalized Color Difference(NCD) averagely, compared with the tra-
ditional DDF.
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Tab. 2 Comparison of NMSEs for restored "Lena" image

(NMSE)  Window 0% 3% 5% 10% 15% 20% 25% 30% 35% 0%
ADWDDF  Adaptive 0.000015 0.000911 0.001184 0.002085 0.003303 0.004379 0.005646 0.006850 0.008801 0.011431
- 3X3  0.001463 0.001702 0.001889 0.002618 0.004183 0.007438 0.014166 0.025255 0.040370 0.062963
5X5 0.003002 0.003137 0.003238 0.003723 0.004391 0.005274 0.006419 0.007412 0.009152 0.011622
BVDE 3X3 0.001834 0.002156 0.002470 0.003737 0.007408 0.015528 0.030718 0.053727 0.081920 0.114374
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Tab. 3 Comparison of NCDs for restored "Lena" image
(NCD)  Window 0% 3% 5% 10% 15% 20% 25% 30% 35% 40%
ADWDDF  Adaptive 0.000104 0.008942 0.012669 0.019648 0.022217 0.028228 0.034636 0.040852 0.048083 0.056183
- 3X3  0.027863 0.029487 0.030654 0,034005 0.038862 0.047385 0.062168 0.084547 0.115384 0.158710
5X5  0.036671 0.037439 0.038020 0.039821 0.042279 0.045096 0.048596 0.051910 0.056393 0.062172
BVDE 3X3 0.029142 0.030729 0.031993 0.036033 0.043208 0.056322 0.078791 0.111050 0.152102 0.201021
5X5 0.037711 0.038454 0.039056 0.041114 0.043580 0.046830 0.051532 0.058276 0.070444 0.091611
VME 3X3 0.027738 0.029502 0.030717 0.034121 0.038981 0.047383 0.062083 0.084438 0.115733 0.159432
5X5  0.036511 0.037398 0.038036 0.039960 0.042482 0.045310 0.048850 0.052179 0.056655 0.062318
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(a) Noise-free image "Lena" (b)Corrupted "Lena" with 25% (c) ADWDDF
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Fig. 2 Restoration results of different filters operating on test image "Lena"
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