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Fast and efficient mean filtering algorithm for removing
the salt and pepper noise

HE Hai-ming, QI Dong-lian,ZHANG Guo-yue ,ZHANG Jian-liang
(Electrical Engineering College ,Zhejiang University , Hangzhou 310027 , China)

Abstract : Fast and efficient mean filter algorithm is proposed to overcome the drawbacks of some classic algorithms.
For the suspected noise pixel, the algorithm firstly create a set composed of signal pixels selected from the borders of 3
x 3 filtering window , then noise is removed by means of mean filtering if the set composed of signal pixels is not emp-
ty; else the image is restored based on the method mentioned above by enlarging filtering window until the set com-
posed of signal pixels is not empty. The experimental results show that this algorithm has excellent filtering perform-

ance for all noise ratios from 1% to 99% ,besides,the algorithm can preserve the details of the image very well and

the computation time is very short,it is useful in practical application.
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Fig. 1  Filtering windows for the suspected noise pixel
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Tests for image Couple by four algorithms
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Tab. 1

ik

PSMF 29.45 | 23.84 | 12.30 8. 14 6. 68 6. 06

DBA 33.65 | 29.02 | 25.38 | 21.49 | 18.76 | 16.82

NAFSM | 31.39 | 28.32 | 26.27 | 24.03 | 21.70 | 16.60

AL 35.00 | 31.41 | 28.60 | 25.34 | 23.30 | 21.56
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Tests for image Pepper by four algorithms
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Tab. 2

PSMF 32.22 | 25.21 16. 56 7.97 6.55 5.87

DBA 30.76 | 29.08 | 26.10 | 22.02 | 18.38 | 16.04

NAFSM | 34.84 | 31.19 | 29.16 | 26.22 | 23.13 | 16.59

AL 37.50 | 33.62 | 30.59 | 27.59 | 25.16 | 23.41




Bt 5 40 4 No.4 2014

i AR DR R 2 2 PR R AR AR 7 B (IR 0k 471

2 A& 3 73 5l & K& Couple, Pepper fY I S
B 90% I}, PURDEE IR IS i EIG  1&] 4 35T 8
JE K14 Baboon F{)Mk 7 88 B3 71 95% ,96% ,97%
98% ,99% I}, PURNSE U8 I IE i R o TE B~ 12 41
e, IWZE B R < 2l A W S B 18145, PSMIF B503%
PRI 5 B IR (DBA B A )5 9 & (NAFSM 5
R A B G, A SCRIE IR S I R R, v AR
th s 2 UG b R SR KT 90% I, PSMF 335 2
2R, DBA B BE R B R IR R B ¥ o3 40, (EL g
W IE I UGS A3 ARBR , PR A2 OR AN G- ; NAF-
SM FEVEOR KR IR B 4115 B ) R4, (H 5 BRI A A
OIS, PRI AR S PRI ) 38R AN R BRARL 5 AR SRR A
BT R BRI 28040, B BRI A ) 5CR A b DA
=R U H R B R R B MR A I P
SR AR N

P2 90% ity €15 Couple S PURNEHE X HAgBE o 192
Fig. 2 Couple with 90% noise and the results
after filtering by four algorithms
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Fig. 3 Pepper with 90% noise and the results
after filtering by four algorithms
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Fig. 4 Baboon with 95% noise and the results
after filtering by four algorithms
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Fig. 5 Baboon with 96% noise and the results

after filtering by four algorithms
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Fig. 6  Baboon with 97% noise and the results

after filtering by four algorithms
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Fig. 7 Baboon with 98% noise and the results

after filtering by four algorithms
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Fig. 8 Baboon with 99% noise and the results

after filtering by four algorithms
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Tab.3  Computation time for image Man

with 90% noise by four algorithms
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