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HRM AL FHRAAFRAERAL, BRFFRILEABFERGE, FRITHELR TN SR
RERARAF.

ALK T R ELAGEAERL, XERA—FH LHGEBAY ., LR HSEBA
HALKEER  ABERF TRELXAGRME, AR RPERLAAEFEEL, FF—
K ARG TP BN, RHGEE, AAKLRMRAMNF 5 &, KA R EAE MME,

ABSTRAT

Artificial intelligence (AI) is a term for a wide range of computing methods that mimic
various aspects of human intelligence. The authors have obtained the financial support by
NSFC for three projects on study of artificial intelligence technigue and its application. The
decade research results about meta-synthetic artificial intelligence technique and its application
in mineral engineering have been summarized in this book. The main contents of the book
include: the brief development history, the main branches and the application of artificial
intelligence technique, the developing tendency of artificial intelligence—— meta-synthesis,
mining area condition evaluation and exploitation sequence ranking system, mine field resource
prediction and estimation system, underground mine resource condition evaluation and
production indices prediction system, surface mining technology selection system, mining area
sustainable development evaluation and decision support system, etc.

It has been a historical developing tendency for meta-synthesis of artifical intelligence
technigue. By use of meta-synthetic artificial intelligence technique, the complicated problems
of large mining systems can be comprehensively solved, and obvious economic and social effects
can be obtained. For general large systems engineering, the problems such as pattern
recognition, parameters selection, system analysis and optimization, results prediction, etc.

can also be solved by use of this technique.
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1.1 ATHgERHZRE

A T% #E (artificial intelligence, fAIFR AL, 3 A& FAE I AKE B A EE T
CRHE TR, ATERSSEEARJRFEHH R, BT AR BOR 1 N S
B = KEERE,

1.1.1 AIAEEA

FEHEEA S AT R A .06 Nisson HILIAR: “ATEBER X T AR 2,
R BHFORFRL R ERRB AR AR R 2. ” MIT 8 Winston HEHH . “AT
B HERL R BT el 6 R T AL 2 AT B B BB T/E. " XS LR T A LR
FROERBEMBATE, £ X L, - BRANATEEEAITEIEBARKE 1T
3, T RAP AR 5H AR, B X E, A T BRI A TE RN — R0 NA,
AEERBAR HERAR MRER MBREISATEERESSHE.

1.1.2 ALHFRFHARGRZ=/HHD

(D 19 HEDOE,BORZE BHS . FRE. A% HEBNESERNNER, IALE
BERBEAEBOE TR, RHRRERFEER (A M. Turing)1936 4 & 188+ B AR
—— BRI T B3 BVLES, WAL AT BE LR R B AR B AE I B TR,
S ARIATEREZL.

(2) 1956 F R &, EE%¥# J. MeCarthy, M. L. Minsky % 4 A &7, 7 Dartmouth k2%
BHT WKL 2 PAMTTE T AISEMAREERNE, 2 LERERATALE
BEX—ARiE REFEALERERRA, WG, %R T - HARBRE, R T ATEE
BIRNE B, BRTHMLTLERR, BB RN — 5T 7 B, %
ATHEMR -ERAKE.

(3) 20 42 60 FREXRZLM, FATEEHRINESFHH. E. A. Feigenbaum %
ANZESEH AT A YAL¥ 278 DENDRAL £ F &%, T 1968 AELRBRY. HE, &
REARFRKMWEEE, BREBRRKO AN, BRI ATE BB E ML ALORE.
1977 4 ,Feigenbaum 2 HHHR TE#E A JARNRMIRIERATEGNEREMFE, 20 e
80 R, X RRABE MM HRTERRZRITF R TH. 1982 F A RFHLHEERHT
B, WA TEBER R BINE s,

W ATHENBEHRRABETAIBETEN —ZTNEBEEZ., B 1943 4,
MeCulloch #1 Pitts BL48 1} T2 UM A SFEE, WISTAR THEJLEEE. 1982 4E Hopfield
A B, 1985 4F Rumelhart % AR 1 BP R M5B 4R, SR 2 M AR AR LR,
1988 “F B H AR M AT B ZAE, IR BPFHSARITENIT R,

(5) 20 43 90 FARBMALH LR, 20 4D 60 FERRE AT B IEB RIS, 1975 &
J.H. Holland iR T ¥ F(BR S AT REFHER T X)), 381 T B{EB o AT
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M. 1989 4F J. R. Koza 321 T B fEHLKI . fin2 JRIB & Rz ok A9 itk (L SRk 5 AL BRI, %
BT — R BRI Y B R IR B T B SRR EEE . 20 40 90 ER LT B
KEE2BK, IFZ T ZRA ER T ALERFRH— NIRRT 2%, # AT
RABUFFEE K.
1.1.3 ALHHOMER B LT EFRY

HEBHRBEROAR, A TE RIS AT 3 f¥IR.

OFSEL— AKEBBEI L REEHATEERRER, CUMBEFAS REBIR
HEA.

© EEFEL— XHRBAE¥R, EEFEHARTARER, HFER T ERMAME K%
HEVLHIR2E S B,

@ TRENL— XHFHAEL, CRETESRS, TERRETITHOATERAR
H—hERER RE.

HEl, EZLBARHRBEMHEELE S KA EH R BT,

1.2 AIESBTESITEN

HETATLERNE, FEZHERTUHALERE, BMAISEETESXWT.

® EFK RS (Expert System, fEi#K ES);

@ ALMZML (Artificial Neural Network , i # ANN) ;

@ #LBB: (Evolutionary Algorithms, fBFf EA) ;

@ HAMrk, R B HER (Case-based Reasoning) . & Bl (Intelligent Simulation) %,
1.2.1 $%K&%

* X R4 (Expert System, B ES)EANATEEN AN — M ENEESR, FATE
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;s(lo.ll]:

BN — ATHREBESNEHLREEES R, Wi FEEH PROSPECTOR £4% .k,
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BHR —— AT LSRR, MESTL8 MYCIN R4 .DART 4%,

BT R — BT # 47 F RMNBLE , i B AL+ XCON/R £ % . MOLGEN
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(R) R AL —— W5 & 5 2R G0 BT B A e B (B SR P Ak, 2 7 203 B o 2 4 57 e B ) 2 24
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BEEFL - ERRKBP EESRRE S LH0E, B RN E A EE
BIREEARE, XA BT TREEN R ERBIENER.
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@ METERERNEG S

BANRERSNRRBTEER, RETENESEEYMBETENES, ¥ AN
HEBETTER LT R,

« MOBHEA E 3.
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SMRHEE — Fonth HBIRMMRISIENS 2, R BEY AR,

A R —— RIS B o, IR A Y B, BRSO LARTE B0 - - 26
%ig.

ARG — WA AR, R 458 LU AR A B P B

- NEH B3,

AT AN AR — DA R R R AR

BT HEIR MR - IR IRR AR B4 EE AL A 2 Ut AR R S T,

BT HBIHEE — K £ MR8 B A F 0B , 38 FI57 5 B K s
FEH e op F 4R AU, AT 45 B 357 ) R A S (LU AR

@ HERBORMMERE

MEHOR, TERAEMBE YL ERYERA B, X B AR5 0 (5 A5 R A8 AR, 68 1F B3 71
FRANIE BRI R a9 AR BEIE B8 FE 1T HERR A B, LUBE S b BT AV h 0 “ FEAB 37

SEVERNR, RAGHEE AR B MR B 1E] O TR B RCR, ERAMF AR 158, B
B EE A, R R A R R, TR AR S E R,

(3) ¥R RGEME DRI

ERREHANEORAEWNELS.

O APNERARGKED

RAPMERRENED, BHRNEARERS, EFERRUTLE.

- HHER— AR ERBEORERAPA O EARERREE,

P ERRE A BORE OB RS R, T 5 AR X5 45 A R 3
LHERMTEE.
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WIS, X BRI ERA 4t UE#TERHMY 5.
- BT — FRREAIEE, MR R AR EHETREEN, TRRAGKETT
BOAH B EFED.
TR A G LALE
ERREMLHARRRMR, T RQFEWTILE .
O EEERAGRE.
@ Wi BRERRL: BdWK, MREZRFEAFARITER, REMAH)RE

1.2.1.2

#H17

@ PR MMPEARHEITTEE . FLHER.
® KB . R — S BX R R AT R, PR R B AT AT 4

© YRS, EEX RN LR AL BT £ LWBBR, & R RE S

MMAEREEmTE,
1.2.1.3 ¥ RAAFRXTEN%E
(D) KAHFEATLANE

BT, ’ MO R SRR ERR G R TR, B AR & TEAE MR

R THRERE 1-1 F 1-2,

@ PR LEP RS, NI K0 A2 ST FIh Bl N BB, U R R AN D,

F 111 ENEEERRGHEIA
3] THREH Jizpe RMRFR 5 # FERE
INTERLISP—5 &R T J6) 3 2 Xerox 1100 Xerox 2 7}
g LISP B mEdR I.ambda LLISP Machine Inc
#i | PROLOG EHA [ppes: DEC 10 System Quintus Inc
BE | SMALLTALK—80 | @/ | @ENE Tektronix 4404 Xerox A7
ZETALISP b i o o R Symbolics 3600 Symbolic Inc
EXPERTEASE MR | ML S R M EC Export Software
P E ictor 9000
A - REE § Symbolic3600 Carnegie
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. ) pollo Corporation
TIMM HRER | MFTHRSHER VAX11/780 Prime400 | Corporation
. s ETEH Symbolic3600 Smart System
DUCK & 2T W DEC VAX Technology
- . ET AN Xerox 1100 .
KEE BR | a7my Symbolic3600 Intellicorp
N ETHR Software Architecture
KES , B
P B ETER DEC VAX,UNIX,VMS And Engineering Inc
TR | M1 B | ETHAN IBM PC Teknowledge
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TR% ®x H % A Bt W O Bt F ]
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OEC i A MW — R T @R ETEYLR 1991

) ®EREFR TRk
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- THEBRMF R EENGE DM EHEEARE,

- TRABRMAEN HG,

- TR A5 B ey o

- TRM 4 e

« TEE G o) R 5 5 G

» THRIES N BN SY?
1.2.2 ALABRE

A TH2 R 4% (Artificial Neural Network , TRIFR ANN) R KB/ R B R4
TEIT RTINS RS, R BRIFHET 1943 4, MeCulloch F Pitts R T2
TOPI BB, RS B R BB 1 &5 B AR GE , B2 — A AT AL AR R 4 R 5, (B
EIFEARH 2R G MR LE B, TR R 3 AT 1655 L 5 R0l
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FHAETNE, BEARSEFTEEARZREET T ILFH.

- BRI AR EES . A SRR BRI M 4, AT 4 D RURIBE LB R 45

- FHBR LR LA 5. B R B AR FIRT I 45

« HBEIH RS BRMEIMERIHE.

o FPESER MRS A — R B P B R AR BRI 45

RIRXHAE Y HZR RGN ARIAL R KSR ZE KOG, &R EEA AT 5 A
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D MARTTE WA —— F SN2 0 sh B RRER B 38 N, IE M 2Tt
WS B v B 1 R0 S B AR E AR LR,

@ AAERBER - R E AT A EUMEN M ZTAR, AT 58 BRI
wAEHELS.

@ W% ZWEE - © R i VTSR M 2 0 B E 8T AR %G, A& R
PO £% Py SR A 454 , B 40 Hopfield AR,

D MZRFERZRER — — R AR ZM G, A THEBEDHARR
SRR &M AR BEER. 2 REEEHE. A

® FHAERE — XRBMEHER, ¥ LUEFEAEBARGE B AL B BT,
AR, il EEEE R, BE . RERREEATE, SATERREDHEE.

ATHEMERET ARKRNSHMIET RS OB 2R, RIS S AEY
FREAML, ERATXEEE, FHATHEMERET —BEHTEINE., ATHEME
A EAFET .

- M 5T,

- FEEMES

- BN

- HORHI ST G
1.2.2.2 #HEWNEERAWFIE®

HEMERA - ENE R, RUBENECHEBHETEI L HEMBNEIGBIE
RE—E A AV BT MM ERE, FNELEERNTE. Z24CREBETEI M
e E N EET o P S R

- REERGWS B RWFEIMERINES .,

- R RITE S M BUEEL, B8 SI¥E T 0 8% Mk b E% S,

- BHRINESREEE, WA FIHEI M NEEREINRBES,

H AT BB Bk S B s ST LA
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HERRE R,
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RORERS, B ph 2 o L S AG W 2% T SR HLR AN EE A
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