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Design of a Hybrid Real-time Intelligent Information Fusion System
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(No. 28 Research Institute of Electronics Technology Group Corporation of China, Nanjing 210007, China)

Abstract  Confronting with complex real-time working environment, designing a high-performance reliable information
fusion system is uppermost important, Aiming at this problem,on the basis of expert system technology, by comprehen-
sively using database technology,blackboard theory and neural network theory,complex fusion system was studied. On
the basis of it,a hybrid real-time intelligent information fusion system was designed, and fusion function system, know-

ledge base,knowledge acquisition module,database and blackboard in the fusion system were stated in detail respective-

ly.

Keywords Information fusion, System architecture, Knowledge base, Knowledge acquisition, Blackboard, Database

1 5

FEfE BALHC, HEAREHE B BT, 5k FHBOR B
JUAHRBERBREE A, Rk, 7 BAL P O, B T
Z IR I A5 SR 35 52 ) S X 3 AR, 2 X gt AT A 3K
MREAAE. MEERAEANESHE FEARLURBR
MBS ER, HERKBH T ABRNBERGSRES.
P, 15 Bt A BORERLETTAE

Brig s BRATY  RISF BB AR X #eed 7 K8 1
ZR BRI BTE—E AT ML A ST LRGSR BT
TR AAATHE S W T R S AR, BT EERME
HAR B, 1988 X ERPEKE eI 22 TR
AREEHE 13 0. SEEERBEFEANT KEA Y )1
5 B RS BARBBIS PRI T2 F MR A S,
HMAEHEAE CIRR B FEEEERAE ISR A
xRS BT R R SR ARR MR EE AL
e,

E—MERERE REMHE SR P, RIiHE A R
ST 3N EEREED

(1) nfal& B BB R A B A R ARIE (S B A& B0 2L
P, SR PR BE H R 4% 22 1R M5 SR A BRI R

(2) WRFRA“ER” P EFRBSEBRRL 7SR, A R

o

R B #9.2010-04-11 R4 H #5.2010-08-29

WA ZIRE R LR ER A5 BB AL o
(D) HT IR A BT AR R E, @
—MEN R ST RRERERE?
£h5¢ B3R 3 AMERE, A SR T — AR A R S
BRERE I REHT T HA,

2 ERRMERGLAMIIEE

ERE RS RENE 1 RO FRHR T I EA
R, .

B | 2w | 2E
q

B1 RE4EH

(D i/ WO ERRESIN AL EHIRE, 7T LL
TREFE L WA P SR04 8 siikRaE %
RER BA LR BT SR,

@) MEDRRRE: FEME RN I EHARTT AT
MEEZHERMAGE. AXREHSHEFEBRREG 0N 3 Bk
17, B BUL B R A MR AR AT SRS A T,

# Q3. B L BE TR, FEHR A N EEE BT S REFE 4 5B AL, E-mail: huang__kun@sina. com,

* 269 -



() FRRE. FF A% R AR, AR S 50 W4T I 3RAE
AR AL

(O FRKEBER . B 52 X0, BMALHE M
%, RETHARIE R A TF B RA ) EHN . 2 RMEN AR,
MTITBEAS R TR B B R A BT ST 58 3%

(5) By . ERAIELEA B R RE 3 55 Ab B 2R
PIRE . Hp . G a B A TS Ra 3 SR i 5
P AR KBRS SRS RIS A AR T
B i SR S5 VA BE L U ) VR BE R B4R

(6) Bt : R — T2 REBPEFHE X, FHE R AL
I MR EB X R B LMR . XN TRAERSE AX
RS 3 Wy, BN AL BRI RIS & BRI S R A
Y8

3 BERSETIEERRE

3.1 MERSGINEE

AN RSE T EESEOHEEIE. PIRLEEHAER
ZH.BRMERAR MEER 3 PLR X AES
K, Hep, bR IE A MR R EE S S FAL
BB AR A Hh O AL SR B A TR G 4D 3 5 43 AT SRR A R R
T ESEH A B &KW RS B AT R A b2, RS T
FEHER LR BBEEREAPL P OERBEROL
F MR A RXER BB EWLRRE, R BEHE LA
E.

BRI A, iR 3 KR REWEA TR AN,
MRS, Eh A AR E S AR BURES, A2
SRR ESR (A A ] B RS S ) B AT
SEPEAR TS AL A IS B K, M LU SE B ; 43 A U R A A 2B N 58
EHERRAC T E BB P TS, (R BRI B R AR
RE;MBEEME LB EERIBRENLIRTE FERE,
HERE PR A T S S AR LY Y & R R 20 B 2 MR
B¥E.

RIFAEERGE R A—FIEE MBI B 454, B
R 2 B,

B2 Himahamsst

3.2 HiREESAIRATIREL

AR RAIR., AHRNER T EEREM, B H
BYH HLIN G5 MERREEH BB RAERERIR RS, A
RAET R ARBARE N AR ERR LS, Bkl 7 kkl
B

(1) TLELFECLELHS ID_MATA,FE VAR, HH
%% OP TYPE, 8174 OP NAME,{& VAL);

() B E(FELHSE ID_FACT, 4 s CONSITI-
TUTE);

« 270 o

(3) MWK GRN 45 ID_RULE, {2 PREMISE, %518
CONCLUSION, #1{% £ CONFIDENCE) ;

(4 FE(FELHE ID_METHOD, £ PARAME-
TER, #3% DESCRIPTION) ;

(5) HELRFIROUELES ID_MATA, B 5 R E
L4 S ID_FACT);

(6) MMKFIFOLELHS ID_MATA, & XKTHN
W42 ID_RULE);

(1) FERSIFRCTELR S ID_MATA, 5 ZHF
#HE ID_. METHOD),

FHFER EER B ILE . —Fh 24 A ARy
% BRI R RATRE B AR, 5 —F R A& M 4%
) BP BRI, AR CEFXBFILE 2 2R
HEARFLIAIRG & SHIRE, AR KB A 3 57
R,
B RMRR

Pzl
£

Ry ‘ o
8 i 52
B3 Fthz Mg LR A sk U E

3.3 BURE

o FEHEFEBME R, T AR ZLTREERITRH
EREERGEIZOAR, XRTOTHER R Z A, K,
B RSO TR R A B P R G RO IR TR R B R BT
Bl B ESHERE 5 2 HBCR B0 IR, AU 5 IR
Al ] R ) B 5 R A R N — B R AR s R TT R 2
BEBXENME LRSS, ERa TR S, SR —
HA TR AR SERZ T, PR R 2T RN E
%,

SHut bR IE)E , A SCRE-& BRI R GRA 3 RS, Bk
gEHgtnpE 4 s,

#
£
&
.l
#
3

B4 BURERGEH

3.4 BWRGE
A BAR RGN 5 TR,

" B
=
Sl
2
F5 B
25 SCATS T BBAR 43 O ST IR AR BRSO 45 i SRR

(TF#H=)



. UL RAID-6 4afl HEng A BLih, 8145 T A MBEEIF 3
AR Z RIS TR, RO R EE T K RRE
SRS . AEE T % BUZ I 5 00 5 D A L 3B B RAID-6 S
Ay R R4 LAERIRE R T 1 .

2 £ X

[1] Plank J S. The RAID-6 Liberation Codes [ C] // Proceedings of
FAST ’08:6th USENIX Conference on File and Storage Tech-
nologies. USENIX Association, 2008:97-111

[2] Chao Jin,Hong Jiang, et al. P-Code: A New RAID-6 Code with
Optimal Properties [ C] // Proceeding of ICS’ 09, International
Conference of Supercomputing. York Town Heights, New
York,USA, 2009

[3] Blaum M,Roth R M. On Lowest Density MDS Codes [J]. IEEE
Transactions on Information Theory,1999:45(1) :46-59

[47 Blomer J, Kalfane M, et al. An XOR-based Erasurc Resilient

Coding Scheme [ R]. TR-95-048. International Computer Scien-
ce Institute, August 1995

[5] Blaum M, Bruck J, Vardy A. MDS Array Codes with Indepen-
dent Parity Symbols [J]. IEEE Trans. Inform. Theory, 1996, 42
(2):529-542

(6] 7w, &KHE, % #T EEOD i —Fh A A58 2 Fi SR g
[J]. o FHHE K22 4], 2007, 36(5) : 834-838

[7] TFeng Gui-hiang, Deng R H, et al. New Efficient MDS Array
Codes for RAID Part I; Reed-Solomon-Like Codes for Tolerating
Three Disk Failures [J]. IEEE Trans. on Computers, 2005, 54
(9).1071-1080

[8] Cheng Huang, Xu Li-hao. STAR: An Efficient Coding Scheme
for Correcting Triple Storage Node Failures [J]. IEEE Trans, on
Computers, 2008,57(7) : 889-901

(9]  ABUE. k4N, e, . SRRIE S EIRIKE AR P RE T
k)] ER T 2B 2R HARPEERR 2009, 23(6) : 40-44

(4% 270 T

3 )2 AH N M AR 4 S S5 R TR IR L BB R R R R
iR 3 2. B ERKRREPRE FEORREEN
B4, T AR R IR 4 KRR B R R T
VB R B R R A B AR [ A

(1) il B

B AR YR AR RO A 25 Ak E1 Sl Al AR . B
AR B J2 YK 5% 22 30 o ) B0 St A B L e A J3e (R 4% AR O 43 1
BT ARR IS HE .

(2) R R7REER

e SO ASE B ST L A2 3P 7 A A o R4 SR AT A DR BT
T HEELERUOT .

Step 1 HR I BB B 7™ A= A9 o (] 45 SR 36 B 40 Rz DG e &
5

Step 2 FEIZEEFR P FHRITHIY & .

a) B WIXHZTT S VS ESICEN 1, 3 a3 S S5
SR TTEBE AN, 25 S 0T B/, T B o (] 465 51wl {5 B
REEZ;

by 7500, B EEE A s R, BB A A 45 RN 4 (4
WO EE R TR)  ILE B o BOR BN 1, 306
BRI RRE.

(3) it

S TR R B o D B B R YT SR — LA, R 8 T i R
B A5 EH B R . BB EiHr BT B R R
AR M HEATH S . MY ABE LR T .

Step 1 M RILASER PILE EiHi0H R o5 BB KR
9 5

a) #H EAUE —I00, W30 B Ay Sl i 4 5 5

b) FHH HEF 30, W BRI Se 5 B & (FR sl
ez ;

o) #H LA BiHC A FIMEE R E AR N E —1 &, WF
FHATAE B e K-S/ INMRME 32 5 & T BT BT e R K S el 15
BENT R ] F R BRI S RT3 B, WUS % 0 H
gk R 2 AT % .

Step 2 FHIWTES R B BAR P B N A

(4) il

TERRL RS, B B AN 3 A MR HATIBURE .

ZRIE FERSRVENRT Cl RS, I d 2888
RE R RETIOR . 5 BAe 8 HOE b B LL . £ 1% IBAR B0 il
FERERRS BAREZRENMA. LR AN, 1%
BB R (ZIRE BRI MR 2B R RN T . itk
FEBT AL B R G BB £ T — RIUA RN, i an
BA P B D RESE IR SRR R RS . MO ASCR A R
LGRS RERS U TRA:

(D B FRARG XL B A5 1 R o e b 2 85
o S MR ;

(2 BT RAMRELRS, Hiz AME g AR KL H
TR B SR DI R RE MR, B RAFHY A% 3 L HAE R

BETT5
(D) HTRA 3 J2 Bl PR 454, DU AT SRR SE iy 52
[T k7L

(4D ph TSR T AR AR E AT B80T 98 BE AL W] g 2>
SR 48 R 5 ) A Ak PR B

2 % x #

[1] Waltz E, Llinas J. Multisensor data fusion] M. Boston; Artech
House, 1990

(2] XIS, 4. 5 BRa AR RERAIM]. b5t B Tk g
#1,1998

[3] Hall D 1. Mathematical techniques in multisensor data fusion
[M]. New York; Artech House, 1992

(4] %81, % ZHEHIERE REPETF RIS &
HEEA,1999(3) ;42-45

[5] Wang Jun,et al. COM-based software architecture for multisen-
sor {usion system[]J]. Information Fusion,2001(2).261-270

(6] Z=Besk, 5. EFRABIENMRESIEH]. HEN TR
SRR ,2001(24):102-103

(7] EFRE.F BRANERG SR ZHENEREARTIES DSSTIT.
FRETREIGS KR, 1995(4):25-31

[8] Ricardo M, Fricks A. Performance analysis of distributed real-
time databases[ J ], Performance Evaluation, 1999,35,145-169

[9] Llinas J,et al. Blackboard concepts for data fusion applications
[J7. International Journal of Pattern Recognition and AI,1993,7
(2):285-308

L10] thAE, %5 HEGEPS BRA WS E BRI ], d T2,
2001,29(3):361-363



