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Research on Image Hybrid Filter and Fusion Algorithm Based on Neural
Network

LI Xiao-gang, LIU Jin-hao, CHEN Jun-cheng, GENG Si-yu, ZHANG Yi

(Beijing Forestry University, Beijing 100083, China)

Abstract; When Gaussian noise and salt and pepper noise both exist in image, single mean filter or median filter turn
out to be dissatisfactory. The characteristics of noises and dominance of filter algorithms were analyzed. A hybrid filter
and fusion algorithm based on neural network was proposed. Firstly, probabilistic neural network was built to detect the
salt and pepper noise and Gaussian noise and remove them respectively by median filter and mean filter algorithm.
Then trained radial basis function neural network was built to fuse the two kinds of different filtering image. The ideal
fusion image was output finally. The results by Matlab simulation experiments showed that the proposed algorithm can
effectively remove mixed noise and preserve image edges and details very well. It is an effective method of image de-
noising.

Key words: probabilistic neural network (PNN) ; radial basis function neural network (RBFNN) ; median filter;

mean filter; hybrid filter algorithm; fusion algorithm

EVDR AT R PR BB S A, — K

EN Moz RABERSE R, VNS e WEBET

89

FSR

AN ELRIZ0V D TSRS, e B R &
SHTE s RIGEEL ,, SBRIENRIRERER
1Y, Mes ATOEB DR, NEERERIEE K, &
BT ARG RE SRR EN RNER , BA LS
BEHIEC SR X LS REHITAME , Mg AMRIEIX
LIS R TEEIRI, MMSEIHRIEES . w1
£, BT SPERFH T, BirE&RREAK
[EIE, BREBEAE, Ves ATOAMBRPIRE
ERNSREREIMEIRGER , BV ZI0EEH 85
ANBVRIE, NENIEEARBIEIR S ERN R RTTAN

i EE: 20130108

ZERR AT RAEBEIEIRRAPEIRK
BEYERRET=EDENLIRRS, FREEER
SHES, BB A= HEGREMEERA™
&, PEBKET LTRSS, [591&E 6 EEMiEh
[, AIVEERERTBRNULLZE R, IBKBRER
g5 BREATR LG RIMRZHEE,

ERGIBRIDEEM DR BRRASEE A, W
ETREER/ ) WRENBSIER K  EENIIE
TR DRI ETRR T A BRI R
RIDETRR" EBNERE " FESEDER

EF® A BHENI(1977-) 55 VPSR BN AL R0l ez ki , 32 2 A A LB iz i 60 % 0 T



A% T PACKAGING ENGINEERING Vol. 34 No.9 2013-05

N

R BT A NS EEN PEIRR Y FoUH
ASEXENTE—BFNEFRIUEERRESE
MBERDEE T —ERENHE, BN TFB&EPS
PIRFEEENER N, IBRBRABRHE, BREE
"ENER, MENEK,

TP EHA, £ERE T —ITEEESIIRKE
R, SEREIRRAPEIRRNIPEIIR R E RN
2 BT AN, WRERATNES, (NN a2y
[RFENAGEEIRRDE, FEAERKE NS
&, ARG ER,

1 IRRERER

1.1 SIEER ™
ERRESHRNEIOTRS, BEABER
S REERESBBEANTEENSEER 6.

Wijl=1 % [k (0

M(k,l)ef\*

AP M ZBBHN ANBRERTDE, BRTTEAR
E—TRNGEBER (W nxn) ZERUASEIE
ENDPLR, BSTHEBBEN M TRER, &
WAEER D85, FEREZBRKRNVERERBEO
PINNBERERE,

PEBRREAEEATERER, NSHIRFE
BREBIAEEETD, BNiMEIRSIHIER AL,
MEHISS T B, R EBEN—EaE,

1.2 oEERt™

PERNESBOARA LB RE, HELR
BREARERAGNEENPERCBZEER
NNEE, BRGABREXNNEGEER (W nx
n) , FINERBR R R NZERB PV, ELBEARY
S TBRERONEBEHTHS, NFRE0NEIEE
NPVREERKEBFE, B.

f(x,y>=r(13§§ieigf{g(s,t)} 2

EIR R BRI EIR R T KR RIERS , B2
B ERINERIRS , RERE NS, BYWE.
NINEMHLREARER,

2 fHENBRRNMEEEEE

HFNENRERBE AN EESHTERASAMEE

FEINES, AENERFEAARRIDE, NS
BRECERR, RESRBRE, RE 7 —hETF 8L
SRR R ETIA, BITH FE PNN 1B [0
ENERPESERAEH TN D2, KBS
BSHTR AR ERIR S 080 F RI3EIR AP E IR
RIDEHEITISRANME , 5 R RBF RSN M
BRI RIS R EYBBETH G, BB IERNE
B, ZEAGHIE 1,

T IRER -
. N [l |k [ meE | |fih
P NN ity || A
r s Nl | = we || E%
NG IREIN
ot |kt

v

K1 ks

Fig. 1 Structure diagram of algorithm

2.1 PNN 2 RMEIREN R EER

REERE(RBF) BEMLS2E8 Moody A0 Dark-
en 7 1988 FIREBI—IPBENLS, C 2B 8RR E
53 ERIMRMES , eI RBE BT ERIEEIRE,
RS CRDEDM, ENSSENE 2,

AR Fea)=
El 2 RBF #4045 24544

Fig. 2 Configuration of RBF neural network

SRR EES B TR Dmilles , At
KEOEMETTSRFBETEE , AR BRPEN
£5(PNN) , T 1990 FH BRIBW, It AR E MBS R
PhEatERI XD, HSIE 3,

&£ 1 EEANE W REAEARNEE R
P’ @ o' =radbas( I LW —pl 16" ;M AQESHT
WAEAERER, N o WNITTEA 1, WREABE
ST LB AEAD T, U o« WL TIT
EN 1, 2 BENE W RENBEEOSHES
T,TETMIRERE—TIITEN 1, ARMENEYZE
B, BERITEIIN 0,5HH ¢ =compet(LW'a') 4



ZEMENIAE BT 2 I 4 B PSR 50 B S Rl A 5T

3 O1
INE L Py WEBENBNUL 2 TASHTEHRS ,BEEBN
" g Ox K[V, ] ’ e OTULERERS, HEAEE T,
1 1 N Py o == o ==
&B o, D) BEEED— ERIES m TR S
R —lo B eal e et AR, T EREARE PWMAD B&F0 ROAD [
N s EX 7\ /

&3  PNN £ 4% 4544

Fig. 3 Configuration of PNN neural network

B e RS, MEEEF EE M0 MIER,
RligFgERBE—E, IS, B, eNEERE
NERESENHIBEFERERSTENDIEL, &
L NRBER X &R GL,)WBINER, [(6,.,
... | EEEHN X KERETEE, , NRFER Y £
BEG,HMORER,VBEN p BIMEHIREEN
A
[y BEE I
Ty, =

ﬁq:' M= [Gmin s Gmax] o

AR BEMNBSHITELNDEZZ 2 THAG
£,EXWUT,

1) PWMAD @&,

¥, m;,d; D ANIRFEE  PEEGNENER
BEEERERG,)VNXERE, Y, , M, , D, D3RI
¥y smy,d, AP, BOKNIRN+1) x(2N+1) BIE
B, PWMAD OEVA .

(3

m,;=median(Y,) (4
défzabs(yéf—mij) (5)
PWMAD, = dij—median<Dij> (6)

I EERTXORENRGAT B N=3,

2) ROAD Qs

v, NRBRIBEGERG,)MRER, Y, B
HIBE NP, BOXNNNCN+1D)x(2N+1) BIRE
R, ¥,PBTPLSIIGEESENA Y,V S
—PMEE(m, ) SPIVREER(,) BIREBEBIVE
BN s, =abs(y;~ym) o W 8 T s, NEHRE, E5
s r=1,2,0,7, BRI, ROAD EIRENA

P
ROAD (y) = leitf (7

RPp=2.3, 7,
ROAD EXRTIHIBGRESENIBRRENE
IT2E ,WIEY ROAD {E/EN PNN BYEE 2 TiEIAG

=
Eo

£, EERBE MBSOV, KRER RS R0 /91,
0,0), SHMEFRICH(0,1,0), LIRFRICH 0,0,
D ENBREE,

2) BlUEE PNN EMBFIILE, VEaIiEn
MV ANED S W RENERERE P LV,
ERTemE LS By i XBpE 0 Bir Q2 R [E 85k &=

3) DINTRIEFE®RIE— &KL PWMAD
BE£40 ROAD O£, FH A2 5B @ E NS, &
BH79(1,0,0) ,MITRMZRINEIRE R, FEH
TRERR; &REN0,1,0) ,MIR™MZRESHTIR
PR, NEHTIERE; &8 E7900,0,1) , WFRR
ZRNBER, WENMIURRNME,

2.2 RBF &EMEERME

| FRBVEAD, KB DBILE PEIRRIIIE
RRBEBRIE)Y RBF BEMNSEA, BERE—
™, MEE0EE, EFHRNREA HEH/D, =+
ARESNERR,EEBELZENPINE, 2IFA
FERAENBSPOABEDREENE, BRXA
IIISIIBEREZR IR, L AITE2/])), BRIV
MBI, EATBAT,

1) MBI, BEVIEER B TINGERENER
KW e,(i=1,2,,h)

2) KA GEARESZRILSBANDAE,
& x, SPI ¢, XBBRECER IS », DERIRA
HARSTREES 9,(p=1,2,- ,p)P,

3) EMARREDD, ITESTREES 9,
Y GEARNIE, RBIFTBIVREDIN ¢, , MR ¢, ~
BREDT, IBATEEEIB ¢, BIJ9 RBF X145
RANERHDPL, ENRDE 2) , EFTKE,

3 HEXRW

3.1 HEZAHEE
EMARERET S CRBIEIBLABAE
BXENR, A 300 HEROY DI/AENIREN S
BOEBRIENTIREE R, WE 4a, R TN 256 x
256 ,[IKENN 256, EE) Matlab LS, FIRBE



W T  PACKAGING ENGINEERING Vol. 34 No.9 2013-05

92 =

BOASHIESANESIES , tSEESIEFNE
BN —EHEVNELES R S HTERS RAFFR
B RAENEARSRFIZR PNN 5 ML, JIBIiER
i, BB ARNENBI0, RF RABRRENT
MEGHT &, BINIFE 90% DL, BMES) 145878
WEMEN, R AR BN CRN T, DIAE
[FRRRSAMERSANZRFIHE ©,3 P&
ERBWIFAEEIIN 200 T
3.2 XHER

HRBER DRIEN 0, 5ENDBN 0. 01,
0.03 70 0.05 SVSHIRF M EERS , BREEESER
EL(PSNR) Y TT1R ZE (MSE) FJ%E ( Entropy )3 T 18R
MR BRI G It RE, IRK/G, % PSNR i K,
KPR KEEEERUREIRIEER, & MSE /), &
RRRARNEG EFEDN, XPEEERESHER
SR, MESVRLLS , £ Matlab Y& EDSIAIAD
{BEIRR CPEIROR AR A SR H BV E TN LS8R
REMEEANSIREEHITIH BRI, SRS R
4 R& 1,

a JRIREIE b EREWAEER o HEIEN 4

i ! o

d ARG E D 4

e PNNJEJEEIS

£ ARSI Bk R A

K4 PrESEmER

Fig. 4 Simulation experiment results

ME 4 TUBE, PEIRSAIIEIRR 2 FPE—
TR NEN D BN iR R B RS HTIR S BV EKERBR
BNIER, B REHNEERLS/IHEARZHIRER
BLEEM, B3 PNN OISR DALBRIAPE
FRMREBHT N T E—IRKITE. PNN ML IR
NP ERREEMIDEIRREREN RBF L M4S
MEENEBGIRERRE NI, BEHIHIRR
85 DGIRIPEENER, LB —HIRRIDEAE NN

o

F1 FEIWERITLE

Tab.1 Comparison of simulation experiment results
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