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A Fast Random-valued Impulse Noise Detection Algorithm
Based on Deep Belief Network

XU Shaoping ZHANG Guizhen LI Chongxi LIU Tingyun TANG Yiling

(School of Information Engineering, Nanchang University, Nanchang 330031, China)

Abstract: To improve the detection accuracy and execution efficiency of the existing Random-Valued Impulse
Noise (RVIN) detectors, a fast training-based RVIN detection algorithm is implemented by constructing a more
descriptive feature vector and training a detection model with more accurate nonlinear mapping. On the one
hand, multiple Rank-Ordered Logarithmic absolute Deviation (ROLD) statistics are extracted and combined
with a statistical value reflecting the edge characteristics in the form of feature vector to describe how RVIN-
like the center pixel of a patch is. The description ability of the feature vector is improved significantly while
the computational complexity is just increased in small amount. On the other hand, an RVIN prediction model
(RVIN detector) is obtained by training a Deep Belief Network (DBN) to map the feature vectors to noise
labels, which is more accurate than the shallow prediction model. Extensive experimental results show that,
compared with the existing RVIN detectors, the proposed one has better performance in terms of detection
accuracy and execution efficiency.
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I R R HREs MEMH  JREH Gefl B MEMH ke B #Hedst MEMH
ASWM 3462 10687 14149 14.23 7478 10005 17483 16.40 14720 9804 24524 23.17
PSMF 10695 3585 14279 15.14 23038 3603 26641 30.27 39096 5634 44730 45.81
ROLD-EPR 6567 5106 11673 18.77 9462 8956 18419 15.95 10417 11616 22034 14.04
ROR-NLM 5068 9354 14421 1491 11906 8873 20779 17.13 22553 12856 35408 23.60
MLP-EPR 8505 2081 10586 22.78 13244 5759 19003 18.09 15017 10113 25130 16.18
ARSI 4084 5909 9992 11.77 7975 8586 16561 12.17 10076 12594 22670 11.53

B, IR I Hh R P A I 592k 14 S B
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I 235 R 5 PR ek 1 (R A S S Al e N g e 7 )45 3R A
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ASWM 39.06  33.31 25.76 3427 31.21 24.33 30.66  28.81 23.25 26.04  26.13 21.61
PSMF 30.24  27.82 23.25 29.26  26.03 22.77 26.03  24.09 21.91 22.04 2198 20.00
ROLD-EPR 3477 3331 26.75 3177 31.21 24.25 30.564  28.81 23.12 28.78  26.13 22.20
ROR-NLM 36.94  28.92 25.28 3158 2891 23.59 27.61 27.39 22.35 22.92  24.68 20.39
MLP--EPR 36.45  39.36 27.711 33.83 3749 24.40 31.86  36.48 23.33 29.42  33.96 22.25
KTk 40.35  42.95 26.97 35.89  40.31 24.91 33.04  38.27 23.36 29.66  36.12 22.18
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