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Orthogonalized full information fusion filtering method of
multi-senor system

WANG Zhi-sheng" %, ZHEN Zi-yang', FAN Da-peng’

(1. College of Automation Engineering, Nanjing University of Aeronautics and Astronautics,
Nanjing 210016, China;
2. College of Mechatronics Engineering and Automation, National University of Defense Technology,
Changsha 410073, China)

Abstract: In allusion to the state estimation of the multi-sensor system, an orthogonalization method based full
information fusion filtering algorithm was presented. A concept and a fusion architecture of full information of the
multi-sensor system were expounded. A related matrix of pre and post filtering information of sub-system state and a
related matrix between sub-system state estimation and system preview information were deduced, based on which the
orthogonalization of the sub-system state estimation information and the system preview information was derived.
According to the information fusion estimation theory, the system state estimation is obtained through fusing the
orthogonal information, which has higher precision than the estimations obtained by the traditional methods.

Key words: multi-sensor system; information fusion; filtering
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P\ (k)= I" (k)P™" (k|k - 1)I (k) + CT (k)P (k)C (k)
(18)

Bk, BHRERERAMI, BEAKRD
R(K[k~1) 5 §(k) 2 IR SHERE Py (k) -

1 Elantrnnis Prilic
Electronic Publis

T

hing Hou

15 B %(k|k~1) 515 B pk) 2 18] B A KA B R 7

Py (k) = cov[ (k[ -1), (k)] =
[Ron®) Ryn®) - Byy(] @D

XA B, (k) =cov[X(k|k-1),5,(k)]; i=1,2, -, N,
BT 2(k-1k-2) 5{§,(k-1), i=1, 2, -, N }IF%,
X(k-1lk-2) 5ETREMEREB{z,(k), i=1,2, =, N }
ER, Hk, %(k-1k-2) 5{5,*),=1,2, -, N}
RIER M. XBEH p,(k) B §,(k—1) F z, (k) BE & TR,
BriL,  &(k|k-1) 5 p,(k) (FIAHIRHERE N

Py, (k)= cov{A(k—l)P(k—l)-

[iT(k—l)ii"(k—1|k—2)i(k-1|k—2)+

N
D¢ k-DP (k-1 (k- I)J,ﬁ, (k)} =

J=1

A(k=D)Pk=1)C;" (k-1)P" (k—1)cov[, (k-1), §,(k)]

(22)

Hik, RFEREFTNGERSE TRERSHIHEE

HIMISRFEFE B, , (k) BT RGCREMIRT . J5 2 REEp(E
Z @75 % covl y;(k-1), §,(k)] Ba5E .

4 TREERNEFERXREGEITE
BZ BRI K AE S

MIEBFIEAHT, FESD k-1 R T RL0R
SV 5,k-1) WFFH 0~G-D)I %I T R G il 5

. All nghts reserved.  http://www.cnki.net
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15 B{2), j=0, 1, -, k-1}, FHFEHF k HZHRGR
fhTh p, (k) WFRHM 0~k BRI T RENERE R
{z)),j=0, 1, =, k}o B, p,(k—=1)F1 p, (k) Z[E)ZAH
KH.
TRGEF A MA@ MO)FE, HAGKEHN
§,(k) = K, 3,(k|k=1)+ K,z,(k) (23)
K: K = R(K)P (k[k-1): K, =P(k)H," ()R (k) -
BT E[y,(h)-y,(k)]=0, H
E[§,(k)=y,(K)] = ELK, 3, (k|k=1)+ K,z,(k) - y,(k)] =
E[K,§,(k|k=1)+ (K, H, (k) - Dy, (k) +n,(k)] (24)
i
K, +K,H (k)=1 (25)
BRO)M@ORAR(23), 7]15:
§;(k) = K F,(k=1)§,(k=1)+ K, [H,(k)y, (k) +n, (k)] =
K F,(k=1)p,(k-1)+ K, H,(k)-
[AG =Dy, (k=D +w,(k-D]+
K,n, (k)= K,F,(k-1)p,(k-1)+

KyH, (k) Ak - 1)y, (k=1)+ K, H,(k)yw,(k—1)+ K,n,(k)
(26)

B—, WRRESMIHRER:
Vi(k)=y, (k)=
K\ F,(k=1)y,(k=1)+ K, H,(k)F,(k=1)y,(k=1)+
K, H,(k)yw,(k=1)+ K,n,(k)—
[F,(k=Dy, (k=D +w,(k-1)]=
K\ F,(k=D)[5,(k=1)—y,(k-D]+
[K, + K, H (k) I|F,(k=1)y,(k=1)+
[K,H (k) I]w,(k—-1)+ K,n,(k) =
K\ F,(k=D[5;(k=D)-y,(k-1]+
[K,H, (k) I]w,(k—1)+ K,n,(k) 27
¥R@SHRARQ7), T4
Yi(k)=y, (k)=
K\ F,(k=1)[5,(k=1)— y,(k=D)]+ K,w,(k = 1)+ K,n, (k)
(28)

b k BEZIR RS S w, (k) 5 RGCREAHHE
B3, (k) —RAARKAT, BTLA,

E{w,(K)[§,(k)-y;()]"} =0 29)

XA kB Z ) e 7 o (k) 5 k-1 BRI T RGO
STy, (k-1 BAMKM, B,

E{n,(k)[§,(k=1)-y,(k-D]"}=0 (30)
TR, y,(k=1)5 p,(k) Z B AHERE RN
cov [y, (k-1), y,(k)] =

E{[y,(k=1)— y, (k=D () - y, ()]} =
E{[5,(k=1)= y,(k=DI[§,(k=1) - y,(k=D]"}-
Fl(k-DK," = P,(k=DF (k—)P (k|k-1)P,(k) (31)

BACDHRARK(Q22), BExK*k|k-1) 5 p,(k) 1A
KA A
PRy, (k)= A(k-1)P(k-1)C," (k-1)-
F'(k=)P (k|k=1)P (k) (32)

RE2)AFRAGREMIHE B S RYORATNE R
Z [ AR RE, XFi=1,2, -, N IRAL.

5 2 EEMESERLIEREZE

FERAARFE M IEASA b S, TR RS
it B THEE, RS RERT:

B L [EESTRIRESIEBEYME §,(0) e HAF
BEP0), =1, 2, -, N; BERIREEHKYIAE
*(0) REfEEE P (0);

B2 8 BONTREMLHTRA Kalman 383,
LRADMG)HH T RIRETIE R 5, (k|k-1) 71
P (k|k-1) , IBA@)FIO)I HF RYGoR A5 B
ORI AR

33 & R MQO)H E R KPRATIMS
B x(k|k-1) 1P (k|k-1);

%40 HBAG)MQD)HH RS RETIE B
ST RYGUREMETHE B RIERE B, , (k) F1 Py (k) ;

858 B 14)FI6)iH ERGORATRIE B
ST RGREMEHE B ERMFER 2*k|k-1), Ik)
1P (k|k-1);

%6 . MB\AMESMHITERE, BEETHER
F(k|k=1) FI{ y,(k), i=1, 2, -, N}, BRA7)FI1S)
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KB RGOREM (k) REGEEE P (K) .

VA B BRIERR, BUW]SEBLIETE BIESTAL VAR
ZHRBERALFEEMEFRRBER. FEITRS
RGeS A SO IR R E — B ], RGERE A I
a5 A MER T RGUR G T8I A8 M0 S A — BUA 18 /5 7F
WAz, ERGR AR —NZINE T RE
REATHE BIZFRERE & w8807 AT B E — RFR
SEHER, %GB THREERGREMIHERMN
L=

6 4 it

BT — P 2 A% A8 R GORAS Al vt 1a) B 1) 97 4%
F—2F BB A w3, EnEPR. Sk
WEINEBARMFHRERENERER. #IH
TRGURAHI A5 P YRS BB 2 8] AR SR HE R LA K& 7
REREMTHE B S RECRE IS B2 8 M58
e, #MREELAERTFRERSMEIHEBRRS
REFRER, EdmAXEERERMITRERS
W& HTATNERRBOFIAE T RYRENFT
FAEE, R “BEmERRE, MitEERE" 1

RET R, 2E B AEEA RN RGREM Tk
GBI IE R A E R AR -
S 3k
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(M AC Neural Network Control on Electrical Load Simuh tor

LIU Weijie, WANG Zhisheng, ZHEN Ziyang
(College of Automaton Engineering, Nanjing University of Aeronautics and A stronautics, Nanjing 210016, China)

Abstract: A new contwl structure is presented for bad smulator o mpove its adap tability and obustess
o the influence of nonlinear, time-varying parameters, in which the CerebellarModel A rticulation Controller
(QMAC) neural netvork is adopted bgether with PD contmoller The QUAC can deal with dynamic p ob-
lem,which is used © identify the generalized inverse model, and the nonlinear problem will be solved p op-
erly The neural netwvork PD contwller is designed by requiranent for steady The speed and eror signals
are taken as reference inputs of the QMAC neural netvork, which mpoves the system's obustess © the in-
fluence of extraneous orque The smulatbon, which has a good control effect, proved the feasibility and -
bustess of the method

Key words: mobordrive bad smular; neural netvork contoller; intelligent PD; extraneous torque
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Fig 2 Model of electrical bad smulabor
MRS KRG EE R ECN
- KpK U, (s) - G (s) 8 (s)
= D (s)
G, (s) =K, [LysJusS +LpsBusJosS + (RysBy + K Ka) 5]
D(s) =LyyJusS + (LusBus +Ruzps) S + (RpsBry +
KnK, +L,,K)s+R,. K
AU, HEYIEREE (V); L, B E B
(mH); R, AHENBERESHEE (Q); KL,AEIKE
HBEE (V - s/rad); KnANBIFEERE (Nm/A);
T~ J, BRI ME T R EHIRE (kg - m’);
B, AHEAYEE ZE (Nm - s/rad); T, nEkEEALAT 5
HEERE (Nm) ; K, A HEEBSEHIHAENIE (Nm/rad) .
Hal, ETEMAZE R AT BT R AME & X in
X5 B f AR A ME PR NS AR AR E AME P {8
RAMBIMEELNSRES RS HKERS , BFEER
R XNV AR EAMEN 2B T M S5E
FlEMNAEEY YRAGSHEASHN SR AE
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Fig 3 Model of OMAC

AR WA (A UEISFHERS ACH—
A BRET 1% ngﬁﬁj’)\rﬁl%ﬁ u; = fu,, . .. u,,,-]T§
WRIBLIEEN [u, ], BEBHE ACTH ANFHEE
B (cHZHFESHETHHEE ). BERENEER
LATRAER:
R =S([w]) =[s([0]),s([w]), s ([w])] (2
AP s ([u]) =1,j=12.. ¢ SEXAZLEL.

SEhRML SR MM S ACH) M BIT, AZHE
FIEA MST R LFREEE APHY M EIT. T8
TR EBCE AR A A, MM R A AP o1
BSTRAEZ . BT,

¥y = Z}.‘.Wi (3)

itq:'.w,, =[wi w; i Wc]T°
QMACKA SHLNEEBAUE, AUEREIEIR A
E=172¢" (e(9)’ (4)

R, e =r(0) - y( o

3 EAEREaSRRIT

T AR S D PR R G R R
¥ B P i B g6 D AR LA R S | R R &
LHEBIMNER . HERBELNEER N A FIREL
BB ZHMHIERSEER XEARBRIEENRERIR
FEMEERE . EXERATREF T RIERME T K
PR EZHmEMESHNER TR EEEANES ZS
BRI E BUREMSEYE . ZRE EAFHEN
BEREAINB T, BIREVLRYIZES) Bl A 1 B AE
MARE EHERES AR -4EEHA. aMaACcE
PDEAEHZEHENE 4R . ZASE T QMAC
1 PDMIFEEHI LIRTIRRIRIES .

MACKARSIIHNZEIEE. §—EF FABE
REF TEHMENE oMACEHHE «, (k), F 5 EEHE
A u (k)R ABITEAUE, FAESDTR . ZRAFGED

u, (k) = ZW,a, (5)
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