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Abstract Set-valued information systems, in which some objects may have more than one value for an attribute, are
generalized complete information systems. Introducing a neighborhood relation to set-valued information systems, we es-
tablished a rough set approach based on the neighborhood of every object as elementary set, Furthermore, in order to
simplify knowledge representation, we proposed the concept of neighborhood consistent set and neighborhood reduc-

tion,and discussed the properties and judgments of neighborhood consistent set. Finally, we obtained the approach to

compute neighborhood reduction for set-valued information systems by the discernibility function.

Keywords Set-valued information system, Neighborhood, Neighborhood reduction, Discernibility function

1 5]

MR LR MRS AR TR, 8 1982 FFHiK
ZRER Pawlak ™ T IRR I LK, 231 20 BEMPRE X
B, BRI APERAT K 2N R, HiEEE
WAL BB £ ERE S — X A 2 RIS A — X
SEHITLIEE, RJF AWEEE P23 B LY Rk 8
HIR. HREREISH S —EEN AR REL R, B
B MBIEET RO R/PRESE, ERREESBER
PRAEREEAETAREZHER, AMEAHIRMER, H
Pawlak 12 HH KPR E F B ] E LERBETEM X R
Y X PR &I T E XA B KPR R SR Ay b B, R AR
Pawlak MKE A T IF ZH . —RIEFH KRN E
HAEXRRER MR MHEXRAR MR, EZAR
KR 5 — kR RAIESM TR AR A BIE R0,
X EEHE A AR E A R R WA R EFERE RE
FERGH MPRRS B L.

KEFERERZEEFERREN B, Hhi—&
SRR ERETHRERRE A WARBEE, i 2L
ME, RBREBEENATENE. EAENEERFRREL,

m}

FIRS H$.2009-05-14  i&4& A #A.2009-07-27
GZ0118) ¥ 8h.

ESOH % e 18 9 % 52 BT JE B B R R R A 1 4, T 2
—AEE. ERACH AR NES, EEMERRE LT
ASHR BB, H UG R R AR B T
15 B RGHRREE T I, XA LB E R E SR I
Biffb, BT ECEMEREBREMIRER, S RHT
AR P 4 5 AR A T B A, 338 T X R 4B I B 1
HESHE. BEERLRSEEEE THEEMEEERTS
BRA BRI

2 KEFBRZFLYRHMEXR

BREZR—AERF LA S=WU,AT),HHh U BFH
FRIEEMEE AT HERESBUE. EEIHR &SR
TRt e THA—THERREH () €V. V. £R
Ha BEED R S RERBEERE: HHE a(BERFW,
NHE SEAREEFERSE: B a@DBAHEN M alo €
Py (V) (Fewh Po (VO FAR Ve BMIEES FHEME) R S B4
BEERREK. MAREEERR  HEARAHBHERFEAEN, N
AL R B RGOk,

EREERRED B MR ASNERETHERMAETZ
ME— £y , BSUHE R o (B0 X 42 T T R A AR B B S R SR I —

B EERBRBFELZS WA (60474022), W)I|H EARH £ HRER ST H (2008

BR T/ (1970—), 5B, 14 BI#ERE , ZE 57 W R R B K AT, E-mail: czclph@163. com; JRE (1962—), 5 H82, LA F4W.

« 205 »



M4y, MEEEERRE D, I TRENREFLLRELET
BB S S W — 1, LR SR 10 U8 L P X R BT BB SR
BB RESRENRS, TE— MBS, A TETER T
EEUTREFELEFIA—HIES,

B’ S=U,ADEHENRERFBRGEASAT, YVa€
A€V,  FR(a, & S E‘J~4\E5¥vﬁ'ﬁﬁ<aé\A(a,v)% A K—
AR, A IR RERIT R des (A) 3%t B—1 A #k, (a,
v) R BB - PH—NERET WS R (@, v €518 1€ des(A) , 10

el RiERHR  WFTAXZ B ¢ | ={z€U.V (@,v) €
tv€alxd},

EHEH, | @v | ={z€U:v€a@}, It =N
(a,v) || :(a,v)EL),

EX1 BFUADEREMBAFERSE ASAT, T desa
(@) ={t:t€des(A),x€ | t|| },UFR Na () =N {2 || :2€
desa () YRI5 x B4R,

EHE 1 &(U,AT)%%{’E%‘E\%'Q%,A,B;AT,D!IJ

(DNa(2) =GQAN(, (), P N.(0 £ N (S

(2YBEA= N4 (DS Np (1) 5

(D yENA(DISNA(WSNa ()5

(ONLU)={Na() . 2€ U} ERH U HE®%.

TR (DEER N.@=N{l ] :t€desy (D} =1
{ I Caso) || sv€a}s el =N{ N Carod | :Carvd €L}, Fr
VIl yENs ()& Vi€ desa(x),v€ ||t &V tE des(A) ,x €

el B y€ 2l VY aEAs2€ | (arv) | B, y€ || (ay0) ||
SVa€A;v€Ea()ft, y& || (a,v) | @V aEA, yEN, ()&
yGaQANa (), 51 NA(I)ZaDAN“ () BAE .

(2)H (D BIAT1EHE.

()& yE Na(z) WV 1€ desa(z), B yE | 2] JHIV2E
desa(x) > 1€ desa(y) . B, Y 2E€ Nal(y) tEdesa (), bH
2€ | ]l AT 2ENA(@) y Na(WENA (1) B2 Na(NE
Na(2) Wl y€ Na(y), B8 yENa(2),

D EBRT.,

Bl TEE-ITEEFGERA RIVRIHTEEXNIREK
R

X X2 X3 X4 X5 X8

a {1} {1,2,3} {3} {1,2,3} {1} {3}
a {2} {1} {1} {2} {1 {2}
2y (1,3} {1,2} {2} {1,2,3) {1} {2}

IRAE XA, desar (1) = {tn stz s i3 » e . H A, 0 =
(ar y DAL s D Alas s 2 Alass Dstiz=(a1, D Alaz, ) Alas,
D A3 stiz=Ca1»1) A(az»2) A(az+2) ANass 1) sty =
(a, DA 2N a D A3 =l l ={los |l =
ltull ={zi, 2}, FR Nao(zD) =t I N ) 2z ] N
lew ll O o | ={zisze}e H—HE B N, (@)= | (a1,
Dl ={zix 2525} Ny, (@)= [l a2, D | N || (@2,2) || =
{xsx s}y Ny (@)= || Cas»s2) | = {2515 Noy (1) =
G, DI N Cans 3 I =402 b, WA LG E] Nar (2D =
aQ%TNa(II)z{xl’I4}O

Eoish, LT

N, (z2) = {x ,14},Na2 (x2) =U, Ny, (22) = {2235

Is}vNu4 (xz)z{.rz ,1'4}9NAT(.22):{12};

o 206 -

No, (x3) ={x2 523241 26 } » Noy (x3) =U, N, (23) = {2z
T35 ) 1 Noy (23) ={xz s 23 204526} » Nar (x3) ={xz 523 )5

N, () ={x2,24} s Noy (1) = {x1s 24y 5} s Ny (1) =
{x1s24 916}9Na4 () ={x:} s Nar (x)={x: };

N, (xs)={x1s22 s 24025 } s Noy (x5) =U, Ny, (xs5)={x2,
xs3 ,xs}’Nu4 (xs)={z1sx2 x4 525} » Nar (x5 Y ={x2 525 } ;

Ny, (x6) ={x5 s 3, T4 s 6 } » Na (@6) = {21524 525 } » N

(ze)={z1, 2426} Noy (x6) = {25 23> 24 26} » Nar (26) =

{x1s26} 6

3 KEERRSETHHXFANERETZ

HERE 1A N ={Ns(): 2 €U} RBH U BI—14
B B NaW) ={Na(x) : 2 €UMEREAE, AT RATIE
EHBERRETXNRTFEMIED,

EX 2 BUADREMBEFRERSK.A,BSAT, XU,
W X XF NaOO BT EAF IR LLUE KT

Ca(X)={2€U:Na (X}, Ca (X)={z€U: Na ()N
X#Q}

BR X EFNAOBSARE LR : B (X)=Ca(X)—
Ca(X),

BE2 BRUADREHERGBRSR, A, BSAT, XU,
m

(DC(P)=Ca(P)=0,Ca W) =Ca (U)=U;

QIGXNEXCC (X, G (G (XN =0 (X),C (X)) =
CalCa(XD);

(NCA(X)=~Ca(~X),Ca(X)=~Ca(~X);

WCAXNY=Ca(XDNCA V), CaXUY)=Ca (XOU
Ca(Y); '

BGICAKD=U{Na(x): Na () EX},Ca (XDSU{Na
() :Na(@) NXF0};

(6)BEA=Cp (XSG (X),Ca (XSG (XD, Bra (XD
Bng (X);

(NYSX=Ca (VICSCA (X),CaMECa (XD,

VERA e 1 Ko X 1 IR RN ATA5HE

B2 (B DB X={x,xs,2: ), WHEX 1 HHHB

Car (X0 ={z1 2} sCar (X)= {21 T3 200575 } s Brar (XD =

{xs x5 }
4 HEFERRZEETHEXRNBENE

XFEMEFEERE LWEASE Nar (U) ={Nar () : €
U, A CHATE AT FRTA RS, ATIRERE AT
H—A R/ NB T R B AR B e AR Nar (U) , X R FR
MR . BRI AT MRKIAR, B,
ETRITIREERFEREESHLCR T HRMEAM.

EX 3 RACAT REMEBREU,AD KSR
#,5V2€U,Na(x)=Nar (), & A RPBPAE, B3
L8 BCA,BARSE AL, MK A REEEERERN—
AR

HEHE 1 H,ACAT REAGFERRANBHDEE, %
MFV2EU,Nalx)SNar (1),

& 2, yEU,ACAT, 2T CHRL13], 3 F = B4R Na
(05 y W N () MWESHABERER SRR —R



Na(x)=Na(y); ZR Na(@)CTNa(WMB Na(QITNa ()3 =
B Na(@F#NA( , H Na(@)ZNa(3) s Na () ENala), B
Na() 5 Na(WEAREE,

EH3 ®UADREMBGEERE.ACAT, z,y€U,
1]

(DNA(@)=Na(»&VYa€EA,N,(x)=N,();

(DINA(DTNA(PSVYaEA,N, (x)SN, (y), H I6E
AN, ()TN, ()3

(DINAa(DE Na(WEREES IcEAfE N (2)F#N,
(), B NADEN A NAYEN, (2), 8 Fa,bEA, #
N, (DTN, (), N, (TN, (),

IR (D<=, BRI,

=% Ja€A,N, () #EN, (»), MF v¢ N, (x) 8
&N, () (FEMH yEN, (), xE N, (), 8F N, (x)=N,
(), FJE). WIH y& Na() B € Na(y), X 5B &M
Na(@=Na(WFJE.

(D“<=".#EVa€AKH N(DSN, (3,0 Na(x)SN,4
(ML, XHIAVEA, N, ()TN, (»H y& Ny (), iXFTHH
Na(x)TNA () AT,

“=7 3 Na (T NA (), W xENa (), BFLLVaEA,
TEN, () B No () EN, () BSE. XH Na(2) TNa(y)
M,y Nalx) , AT F6E A y& N, (), BEE S N, () E
N, () BpE N, ()N, () 8T,

(D)“="#E €A N.(2)#N. (), B N.(x)EN.,
(3N (NENAx) JUE € N3, y& N (), NThiAE y¢&
Na(x),x€Na(3), Bl Na() 5 Na(WERDE,

N#Ja,bEAME N, (DTN, (3, N, (3TN, (), WA
YEN (), 2&E N, (), B} y&€ No () s x & Na(y),iXFEH Na
(D5 NaOMEREE.

“=” 8 Na ()5 Na(DEREE, M EH Na(x)F#“Na
WWEMHA, IcEA M N.(2)#N. (), #H N.(x)EN.
(3 s Ne (D EN. () BLAE W BRARHIE ; 38 N () TN ()
B N.(»CTN. (1), MAE Ja,bEAH N, ()TN, (3, N,
(MCTN (), BB (2)BEH Na(x)TNa( B Na(y) TN
(OB, SR F G .

R THRAFAHR T EES X5 REC S HE S AR
Tk RIEE R 3, 8B F SCR13 ] A BB 35 = Fl y
KX 4B YESE, NS BISIR HAE M S M k. HEEKN
XA BRI E A 2% El, FHEHAEEMNSIRX RN
LK BRI R SR SSBIEENSNIER,

EX 4 BUADREMERRSE 2, y€U,iC

D,={a€AT:y¢ N, ()}

WFR D, B % x F1 y WX 3@ tE4E; H5R D={D,
U REMEFE B REHIX S5

FEA, WEE €U, a€AT . A 2N, (), BLHE X
HEMFEERERMER D ENALX EHTESN 0.

EE4 BUADREEEEBFRSE, ACAT,iE D=
{Dn#Q:z,y€U}, M A REEFERRENSBIAES
VY D, €Dy, AND,#0.

PEEH ‘=" 5 A BABREMAL, BV 2€U, Na(2)=Nar
(). # D, € Do, & LA FTE a € AT y€ No (),
At v& Nar () =Na () AT AN D, O B,

()€

<"BIE A R ASE, NFIEH V€U, Na (S
Nar ()BT EIT] . % y€ Nar (2) , WIFETE a € AT, {f y&€ N,
() [/ D, 70, D,, € Do, FRABRZEMH AND,, 70,
XRH I6E A y&€ N, (), AT y&€ Nala) .

EXS BUADERFBEFEBAK.Do€Dy. 2V D,
FR Doy PITE BB R WMER F=A{VD,:D, €
Dy} REEFEBREHX T ER. _

EFES5 RUADEREMBERFERA ACAT,MARE
EEBREN M PBAMYEMNYNA BRGEREF K
BT BE R P — - E B,

TS : 2 4 FAR /DT ERTE R 2 SCRI AT 1]4EE

)3 (G DITEF 1 PiREER R RENSBHAME.

BB 1A N, () ={z, 220,25 15 Ny (1) = { s
Ty 56 } ’Nas () =A{x1 2425} ’N44 (@D={xn 114},}5)?91 X e
Naz (x1) 22 eNﬂx (x1)sx2 & Na4 (), NTTH R4 B &
XA Di={azrasa:} , HH D B Dzlfz S .

AT LR B HER D; , TRTUSRLEEFER
G X 415 9

O apsazsan asazsazsay D azsasean arsas
ay »4asz say @ ay »ay as ai »ay aj 44z sy
asasras D 0] a a1 as

Q15Gy  G2+G35G4 Q1502503501 D a1 saz a3 500 a1 sas
asz o ai sy as 0]

@ Ay +Qz +d3 Q4 @

ay »asz + Q4

ai »as az »az
AT X 53 R B B AR /NPT BRI
F=(@VaVa)AlaVaVaVa)AlaVa) Ala V
a;Va) Nas A(az Vaz)
=(a1 Nas) V (as Nay)
Bril{ai,as} H{ay a0} REMER B REHPIEEHLA
BRE FAXATEHBEELERERFERSE LS
AT 3R BB L, H LU X R WA B4R, 25T
TREGBRZHHBETE. AT HARIRKERS, 8A]
B EEEFERGER L THHAUAE S IR R A
&L IFHE TR AR MR SR A BT S A B i X 4y bR
BRI TIHRLERERARSHEAMNITE. T—PHEIE
HEHEBIMEEREE T SRR NAMNER S RELE.

2 % X W

[1] Pawlak Z. Rough set [J]. International Journal of Computer and
Information Science, 1982(11):341-356
[2] Kryszkiewicz M. Comparative study of alternative type of know-

Qz sz

ledge reduction in inconsistent systems [ ] ]. International Jour-
nal of Intelligent Systems,2001,16(1);105-120

[3] Kryszkiewicz M. Rough set approach to incomplete information
systems [J]. Information Sciences,1998,112(1)39-49

[4] Pawlak Z,Skowron A. Rough sets; some extension [ J . Informa-
tion Sciences,2007,177:41-73

[5] Kryszkiewicz M. Rules in incomplete information systems [J].
Information Sciences, 1999, 113;271:292

{6] Zhang Wen-xiu, Mi Ju-sheng. Incomplete information system
and its optimal selections [J]. Computers and Mathematics with
Applications, 2004,48.691-698

(FH%E 280 W)

o 207 o



MSE——EE(f Gy )= fo(i5j))* 10

AR AT, HFREGHIRES TSN MESE R, ik
{8 {Z1 1Y, PSNR(peak signal to noise ratio) &5} H :

PSNR=10 * log10(255% /MSE) an
He,MAN REEBRHRSHMATN 5, £, 6 DHF fG,
DAMREFELEBRMEREBRES (17.55 j SRR ES
B, XHE,PSNR 2R EENE, WEEGEKRW 4K
R,G,B = @ HEM b, E R T BB E R S ERE SR
AHEE , PSNR K, MPEBEE. R2AET 3AARR
EEE LI E i TS ) PSNR fH,

2 3FHIEMRRE

ELL VRS B#EPSNR#E G4EPSNR{E R4# PSNRE
RAMEEL S 30. 58 36.18 31. 44
BENEEE 33,24 39, 86 36. 48
e R 33,53 41.18 36. 86

AT AR EX 1 — B B4R, R A
MATLAB A5 E L, B 2 BiR. S8R in e
BORAT LA H 3l B R MR E R RO 2 , &7 A
ZRARAERLGETHRNEBNRHEE RN TEIRTH
BRI, RRARAYE: AR HOER S AENE
B, EX B R SIS EEE NS T S8
8 MER A BRHEEE I, AT — A T HAE &6
BESL(HIA0 A 2 Ca) P 1) B B3 T S0 SR 51 ) s AF %S LL IR 2o A
B 2(b) AT LA, 1B 2(c) b P40 90 11 I S0 B SE TS b, UERR T
ACE BN RGBSR E PR EL .

7

|

i

I wﬂ I
i

@FXHH AR
M2 JUFAREENTESR
3.2 TEHW{TIEIEGE

AR A Altera 24 A1 cyclone T RFUtS R Fe L HX
Bk, NEHARKH, h Pl EESREET 3X3 B
FHORITEN, HE-MREASHIEA 3 AHNERERK
#, MEAGREERESRAN HTESE 3TEE. AR
PRATLASR A 3 4> 16kbit B9 9 RAM(RRE 77 1 fT 8/
RAM ¥y 1 4% line buffer) , Fi F724% 3 ITE B, L E A
14~ 4kbit g FIFO, i 8 T4 flag brb B &, B Hn 1
2% bulfer, I AZBMBER . THERAER LA,
X, BIREMN K N RAM £ 70k LT , R B cyclone Il &%)
BHATERERN 0%, AT FERIBEMS. EHTER
P, R R BB ERTERNEE, b F FPGA B A
PIFPIRAL T KB M FIEZEFIE, SORATR BN 10 LRI KR
BEBERLIRR R, AR REETHEE RS, Pk,
ASCIR N B R TEE A E REETTN,

HRIE NEIVHAMELUELR, BREXLEN =4/
BRI SRAT LT A AR R B, fH AT F REUK B
WA (e S B B 35 NIRRT 5 . A U B B
BB AR E R LT, il — A R A BEEL; FN B
BHARRR, A5 A, B4R T HEKE
.,

2 X X M

[1] Bayer B E. Color image array: U. S. Patent No. 3917065 P].
1976

[2] X0, #tF%. 8T Bayer O B RER BAPRIML
P& TR R4, 2006

[3] Cok BE. Signal processing method and apparatus for producing
interpolated chrominance values in a sampled color image sig-
nal: U, S, Patent, No, 4642678[P). 1987

(4] Xgets, im#h, U, —MATFRFESERBNEABERTE
(1], A EER B 4] , 2003,8A(5):516-521

[5] Hamilton J F, Adams J E. Adaptive Color Plan Interpolationin
Single Sensor Color Electronic Camera; United States Patent,
5629734[ P]. 1997

[6] Gonzalez R C,Woods R E. Digital Image Processing Second Edi-
tion[ M. JL5E: B F Tl i ikt 2005 : 33-43, 225-239,467-475

[7] R0 BETC, WSTHRRE. 2T/ DR Bayer BIE RS E
R E LT ] T EL T AR 5 5 2005, 26 :64-65

(8] ZE#. 42, BEE. ATFRFMILE CCD BamERLTR
[1]. #oe5 4141, 2002,32(5) : 300-302

[9] Murean D D, Park T W. Demosaicing using Optimal Recovery
[J].IEEE transactions on Image Processing, 2002

(E3% 207 )

{71 Guan Yan-yong, Wang Hong-kai. Set-valued information sys-
tems [ J ], Information Sciences, 2006,176;2507-2525

[8] Slowinski R, Vanderpooten D. A generalized definition of rough
approximations based on similarity [J]. IEEE Transactions Data
Knowledge Engineering, 2000,2:331-336

[9] HTH.ZRz REHEEEREETEEAAXZTHEEY
faild]. HE AR, 2009,36(3) : 163-165

[10] BrFH BNz £EHBRRER TR ENEXRWARAN
L) AL TR 5 R A 2008544 27-29

[11] Zhu W, Wang Fei-yue. Some results on the covering generalized
rough sets [ ], Pattern Recognition Artificial Intelligence, 2002,

+ 280 -

5:6-13

{12] Zhu W, Wang Fei-yue. Reduction and axiomization of covering
generalized rough sets [J]. Information Sciences, 2003,152,217-
230

[13] Tsang E C C,Chen De-gang, Yeung D S, Approximations and
reducts with covering generalized rough sets [J]. Computers &
Mathematics with applications,2008,56 ;279-289

[14] sk3cts, B9 2ER FRALE S BIRRAIM] L Bl
Wit » 2003

[15] Skowron A, Rauszer C. The discernibility matrices and functions
in information systems [ M]. Boston: Kiuwer Academic Publishers,
1992.331-362



