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P-sets, Inverse P-sets and the Intelligent Fusion-filter Identification of Information

SHI Kai-quan
(School of Mathematics and System Sciences, Shandong University, Jinan 250100, China)

Abstract P-sets(Packet sets) are obtained by embedding the dynamic characteristics into the finite general set X and
improving it, which have the dynamic characteristic. P-sets are a set-pair composed of internal P-set X (internal packet
set XF) and outer P-set XF (outer packet set XF),or (X¥,X") is P-sets. Under a certain condition, P-sets can be re-
stored to finite general set X. P-sets are the mathematical expression of one class dynamic system. Inverse P-sets(inverse
packet sets) are obtained by P-sets, which have also dynamic characteristic. Inverse P-sets have the opposite
mathematics structure to P-sets, which are a set pair composed of inernal inverse P-set X (internal inverse packet set
XF) and outer inverse P-set XF (outer inverse packet set X* ¥or (X*,X?) is inverse P-sets. Under a certain condition,
inverse P-sets can be restored to finite general set X. Inverse P-sets are the mathematical expression of the other class
dynamic system. P-reasoning(packet reasoning) is the dynamic reasoning generated by P-sets,and inverse P-reasoning
(inverse packet reasoning) is the dynamic reasoning generated by inverse P-sets. By intersecting and infiltrating P-sets,
inverse P-sets, P-reasoning, inverse P-reasoning with information fusion, the intelligent fusion-filter identification theory
of information and its application study were given. The paper gave the structures, the separations and the equivalence
class characteristics of P-sets and inverse P-sets, P-information fusion and inverse P-information fusion, the reasoning
discovery, fusion measure, filter-identification of P-information fusion and inverse P-information fusion, the application of
the intelligent fusion-filter identification of information, P-sets and inverse P-sets are new theories and methods of stud-
ying information fusion theory and application.
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AFEREH/IKE ERBARFRH, BHFIENE EXS
B, ABR—FSuETER. PRETEER T R
BEGTRRE, TR TERELR.

9 P-4, B P-EASEBFHRRS-TERBAKA

BATRSBNES, T ARFHER5E LIRS
B R B0 28 A B0 0 3 R A, T LA E AR 4 A RR
— R A2 R FIBIF X Sl TR R G RR BB A A R
ABERERERESEEIET.
9.1 HP-ERRETE-SHAKA

T 2T 2 T3 214 5 5 2 2527 > xs FRINAR B HFHHRERA L
Tl X={x1sZ2s T3 T4 »T5, Te» Ty 13} YV EX B X IR N
Alasazrasr o W X BIBEES a={ararwra}e X
B, BHERTIHIE, fl a =THRH, o =FEHB0#%,
%. X AER@ERNBRE@=Xa B@OWBHEES,y
BiE B (05 BESE ERAT 2008 4 1—6 AFIEED,
e

(109

1103

()= X1 125 9203 y T4 1 T5 9 T 1 T2 1 T8 | aip
a={arazsa3 8} (112)
¥ =AY Y3sV4Y5 )6 b
8 8 8 8 8 8
=/ ;ym ) ;yi.z ’ _glyi,a ,12313!;,4 ,Z‘lei.s ’iglyi,s }
={1.68,1.93,1.75,1.87,1. 98,1, 52} (113)

KAL) PHBIERY 2 € () MELHIE n (Vo € (DFE
2008 4F 1—6 A7RFIEME ») SRBERA T EBEN, =
{319 Vb2 Y39 Vit Vb5 y yue ) I ELSE IR, B, =1,2,3,4,
5,6,7,8, BRI IEEHIBIE, AR WHITHIHT

2008 SEAEJE, B R T 2 RN SBAN, R REHRE
BB B FERAFER, BN, g =S MR ERBR
B.A=TETKE.%. 5.5 .p ARE « W RELRIY
FEFBE B 5 B f(ﬁl)=a1’,f(ﬁz)=az’,f(ﬁs)=a3’a
a e s Casa B " S HE

& =aU{fB)f(B)s (B}

— ’ ’ ’
“'{(leaZsas s Q1 sQ2 s Q3 }

(114)



FRRIEES & WEE, (OPH 2,25, A HH
BB (2 » 25,05 TFNRLE, BOEXHD ; RE, TEIH €
FAB x2oxs,xs L f(2) =ua, fxs) =us» f(x6) = us stz »
us »u € (2) 5 (D BR(T , (DT (@), T H
(OF ={zy s 2324 y 1 y8 }
(T REBEEE yT (20104 1 B —6 ARFIEMED 2
)}:2{.)’{’3’27’3’;’3{»}’;’3’;}
= <i§5:1yi‘1 ’igyi.z ’igyi.a ’glyi.«t ’g)lyi,s ’élyf,s }
=(1.13,1.08,1.27,1. 33,0.70,1. 03}
B 3 AMEREES v 5y WEEST.
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o it 3 4 5 6
" RIER (D MEBE » BT
“————"BEROF §f5 B E YT HE B

B3

FIFISE 6—8 W MG R, HIMRX A F. hmiss 6 W
I P-3EBER(73) if a=>dF , then (x)F=>(x)i§§§lJ X2 s L5 s Ls
HEAOBTFRER@ ={n, 25,z ) S(@HEBA"E (D
2O B T T 5 26 € () s A IEN PIER KA o=>d" 1
BETF,H P‘Féﬁ\ﬂ%(l)p ={z1 23,24, Ty 23 ) S{T1 > T2
Za 2 Tu > Ts 5 Ts » X1 > 28} = () () WL R B ; ()T BRI R
HEFESR LB ’f(,31)=a1/ B =d 2 F(B) =o' AR
o Hra R a" . FIAE 7 WHHN PEERARERE,
W P-EEEE @O THRMEER HE € 0,1]. MA%ES
FHMERFRE R N PERRE S (oF WK GRD
(DF) 5158 () BB GRD(2) W B GRD((2)F )<GRD
(@, (@F W) W, (F 5 (@)W 2 IDECDT, (2).,
B ABITFHEE T N P, (OT BRLAS S BRI,

BFHY BRI . ATFPRER @ ={x, 22 23,24, 75
Ts» 21 xs } I E LGRS RE MR BT = MEBHI1E S
y= {y1 s Y29Y3s Vs V59 Ve s Vs Vs WI%)‘U&E%EJT: o € (1)99
ERME. EEMEGNRET,z —x PH—BEET z
RAERAH, A —ERT o BRITRN. AERMEIER &
n—ys FHEE 5, =22 WEBIT 2, 2, MR (DTS (), W2
YA BME BTz BRA B (0 250 B, XA R “u8
Beitd " HIRIE. Bl 7y RBIBAME R RGN, BEATER .
9.2 WiF P-ERMETE-BHANA

SEHAANF A BEREHTRNBRPBEFHELA
A BB AABRHREAF ABERENAL BERES o
=l{msaras o =B TR EMHRE, e =—TFWHE
Biftras =BT KIE o AF ABEHBAL, BBA
FEE X X FRR @R, WE

(@) ={z1 922 3 s Ta » X5 1 T6 » L7 X8 } (116)

ae={msrazras} 17

A AR R, ~SREABAEN AT BIEFA
LR AR, R Rl A, X AR AR AT, B
AT BREES « AANRRE =R FEFRAE; XA16) F1iY
() RAIDPH o« HRFH(DT,&"  TH

@fF=@U {Ill’xz,’ls,}= {21922 923 9 T 5 T5 9 T 9 X1 »
(118)
' =alU{a} ={araz a3 m} a1

B L, RAIDPERER EF BB CaBR (B =
o’ Casa B o’ ya=d s R, LREH fEFEw,
Uz > ufé(x)k]Eﬁ!Z f(u1)=11/vf(uz)=xz,yf(u3)=x3/;.2‘1’y
2 vz € (@) , (DB (DT s ()= (@F

FIHEE 6—8 HMER, FINRXAHIF, AFE 6 W
B PHEER(79) '

if &=>d ,then ()=>(x)*"

BA@ORG@ BTFREE (W ={z1, 2223, X4 Z5 s T s T1
Zs YTt 2Z2 9 25 1 X1 1 X5 1T5 521 X8 9 T1 5 T2 523 ) = (D sz
oz B AR (O RE o v hx € (). EW
U PHEHEEN o> WRET, A PERERE @ £ (@
SMBER B B (1) = {1, 22 5 X3 9 T4 » L5 5 76 » 0 » 28 ) {1 225
T3 T s Ts y X s L1 3T s 1 52 s xs 1 = (DT . (DF BERIKIE
HRFLE/, FB)=a AREla WraZERe™. FIASTH
R PE R A ERERS, N PEERE (O M
AER T WE FEO,1]. FIHE 8 W BB S,
A PE B RS (0)F Bk GRD (D)) 55 B (x) HFkR:
GRD((x)# 2 GRD((£)) <LGRD(()F); (2)F B (x) Mt
R4, @F @R IDE(@)F,(x). BARFHER
TR PHHE, @O HEBEHEBIRIE.

BIFHT RITE AR R REY, 2 HEHTHE B @&
REETHARENFEREB R @ =z 22,1}
(BEBE y= {330 L BHREE@OABELRE
R BE, DB ARENER (—BERT = R .
AfI#E 2 € T e A AT R BAFERE BB (D) = {z41,
Ttz 9 Xn) r%E\ @F=@U (1), ={z1, 22, 2n 9-zk;H ’
Lp+2 9" 9 Xy }?ﬁig’kgﬁgie B ze1 s Tpr s s . BHLRE
A OHBBERL: @ BRI PEEHEG.
BreTEXEBE o . BE t=a , WEBHEES = {a ;1T
tHAET EXBBHE a2 B tHi=a , WHBHEES & =a
WHa) ={arac}. BR o HIFEE EBAY PEERE
@OFf . BIFTRARGNHGEERENA, BERE,

10 ESEEEB

P& # PREENENELTMWAIFLATHE
HEBANF M REENESHELEY. PESSEPES
BAMERBERHIE. PEE ¥ P-RESEARAREHNE
AR B RRENBERAE e — DL N TREHBER R
GRYFER, P-RE 5 PESNBEEE EXTEMS T
WHRIAR. PREE PREEARANRARDEFRRE
SHAFENAR R, SREBMERLDSFERRENE FAR
ANTHSERE BTSSR T B IR ST 5B 5T
THEMHES. ERXDBELEREMRR P45 .8 P-RE
R—FBR.

PEA B PESHFERATRIBHES, TEE
BEBARTERS X BA TR, X TR P-EA; B
B X B P-RE. BARE X AAREES o Ea R
Wb RhIE— SRR, IR UK BTt 55 — e R 4, 7E R B

e 11 »

’ ’ 7
Ty s Xy sz 9X3 }



MERET. AREELEES X THEIMEEM X, XD,
(XE, XE) ooy (XE, XD 3 Vi, j € (1,2,00,m) , (XT L, XE) R P-
HBEH:XTCX, XCXT, & ARLEES X BHRETES
X, XD, (X, XE) o (XE,XE) s Vi j€(1,2,00,m),
XF, XD R P-4 XSXI L XT X, i @gsEh e
S, BRI AR EEES X REA—MESBANIE
BE, ERSHEERAIEAMIMNEE. AFRYELEES
HESEZMRAADISRENEERE, FAMNRIREL
AMsk, FREBAEE R RE AR BB
. P4 ¥ PESNE—FUR. NP5 . P-EAK
SHhAESED P-EA.EP-ESEHE SHAE K SHE
HFUSURB N EERES, REETNWRIERIBREA X
i35 75

TCETBE B e, 0], [e, d] 5 PR EEW.
SR MEH a,05¢0,dER; YV 2 € [a, 0], TEREH fEF B 2
Mla,bJHTEBE B o, dIP; EEEBH, FEF Bz B, ()=
»w€lc,d]. BEEETEEE TR HS, ARRESIRA
fIEE. TREH FEF. feF BERRENEP. EMNR2
— AR ERR EREFMRN LA ERRA. A
EIMEESTH RE R/ fEF, fEF AR ELRERL
K. MRE PES. W P-EANAREKNERRSE, BRI
HEAB N AR, NTREH FEF, fEF RNRETERRK
B LR Z —; TTETFB fEF, fEF MRBTEREE
FEHN.

HIHENRA ERREMNAF . BERFL (@ ={x, 2z,
oz m €@ R@BERTT. y= {33y B Q@
HiE BEMRIEEES, Y€y RERTTn € (OHER
i, % €ERE=1,2,,n, FIFH a=1;n:i{1(y;.) ,b=r£1£ilx(yk)f’[5%
X8 a,0], B8R, Vv €[a,0], BRF » Mz R 2. € (2,
i€(1,2,n); Vy ELa,6], BEF 3 W z; R 2, €E(2).
B, 1% & ueU,u€ (@, u KB MHE y" €la,b; TRIH
FEF#Eu BAMBEERMEy R fO ) =n€la,b];uBR
@DZHH—AITEE,BEEE f(wW=2 €, D ER
@ =@ U} ={x1sTz s s Znrz } s () SMIERIC 1
BEAT (DA, 2°%F o€ @,n WEBME € la,b]; 7T
EIH FEF iz, BANBERME y: ZRS (n)=n€La,b];
z B2 — R BEEE f (@) =w € (2), ()
AR () = () — { F )} ={T1sTs s s Ta-1 s Tat1 9"+ Zn } 5
(DNERTT o BI04, MAXBEEERITE, B
BRACHE 2N . XX ={z|z€ X, f(p)=u€EX,
FEFLRG)F =a— B f@)=B CarfEF RABERT
WEMEE 2. REXT ={u|u€U,u€X, fw=z€X,
FEFLRB)=aU{d | f(B=0d €a fEFI RBMPERT
HEERE . F2HPRANN P-EE . U PESHRES
SR g FaA T, R I S 4 5 A B S ——
B, FE— M A BARIE RS, ATTRIET RS
PR E FBRNERAE AP —— A MR 2., BF 11—
CH MBS, W TEES feF. feF A AR—HR
WHIE ., BiF, ERNEXNT, A EEMTHEPERINE
£.

¢ 12 .

{5 B B4 (information fusion) 74 T 1973 4E2£ H H B
HHHTEH FAGSHR" P, CHRBERERERE
(data fusion), B %] 1998 FF“BWBMA"EL N “BFERME”.
BERREHEHERANATESZFTEAN. B SR04
HIR R EHHEAER BN ERIESHEIRE
o, BN AT R, B .BANEIEE EER
BAETRPHHTEMEF R, A3 P-4 5% P-
£4 PR PHEBEFEMAX, BBEL PR, B
BB AR XNRIE PES . ¥ P-4 P, ¥ P-
BES5EEREXXH AN~ X BB —MBRAH
Wy RPRNEE., BEEERATRCHAIINGRD Y, B
A P-EE. P’%ﬁ%tﬂﬁ—ﬂiﬂﬁﬁiﬁ{?ﬁﬁﬂ PR s —ik
BEFRER. B L PHEA Y PESEENSHERIIA
ERIERS XN, SHARLESS X, BINFHA 3
DAHEM PR SECERRL, WA P-4 .3 P&
AREEEBE, WFERIERRENE —NRHTR S
XA RRIERESRRESTH —EHNRE TR 8
R, BANHRER LR REFNSRETHREELES
AR, 3 BIGB 2 — R, R BN s B
—iE, WIRE EXZ: FHREXFNER. RXH B
R RMBIR R3] B4 P-EE 3 P-ESHAINH
HRBEFNERRERMT —&F.
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