a3 b &

20134 ££58% 5 14Hj: 1300 ~ 1306

<¢/ CPERRE ) Zekit

www.scichina.com csb.scichina.com

(R 5. JmR.

2 15
JEETHR L A TR ML2E B, dLET 100876

E-mail: yxzhong@ieee.org

2012-09-10 Wie#, 2013-04-01 252

SCIENCE CHINA PRESS

HHE)— A L Pie

5 R E 34 (68872014, 69171023, 69982001, 60496327, 60575034, 60873001, 70711120412)% Bl

WE WwiEGEEERENMAFARTFENE R, 26
B EREREEMRMT —HRREERBER AT

Keptinl
FRE®
AfE EHE b

FHF GBI B R IRA. AR
Tk AT REREGEEHRBANE

i, CHEERBETERRARTRIUHRAGRE, AL TLELER KF, ARXTEAIEE
&GP mREg, RIAkR N ESAERE - 2R -4 iRk 24 a0 £ L,
BT8R E T RALE B EN T, EATHRE AR T RGEREN . N TH
EIOEAT o—; Al da LR TER-FR-EH MK FFATERREE, AT
BRARAFRATUELAFETHELERERER, NTRLTETEEHANEF

PR
HL A
5B
BEAL

A ik

AT, &y WRREEES ., miRE R b0 — R

fFE . HHR, Bae, ZIAR: 3 A HA R
FSC I E 19 Y AR BT oY O, el A5 S 5 e i
R i U R) LR A R R R, R AR B SR ARl AR A
FAZ O BF T IR, 2 DN IR AR o K
B IR, YA A I 28 0% At 2 R TR A5 Bk .
PULFIE e b iR, XHE B LS . AR . B re
W RIS B AR B — R e SR s T
TP r K.

SR, RFEE . AR BEE 3 GBS I
AN KBS A KA, 1 HIEA AT B AR N &
JERPIRAS.

FE A5 BB BT 7 T, 1948 4E 1 Shannon T 37,
FfE BB JFORFR A GRAE B ) ) hs T2
— b g ST AR S FIBE ML R S A B ST
{RHNLE, BT A ] R A W75 IRBE T Al A 2L
A SE A 5 N — i A6 3 55— i,
[F4E Wiener R (F=HE) BH5E T 8 Sl
14 2 ) 5 38 {5 ), o pfE RS bR B S
Shannon 15 B BEIE 5l [F) T..

TEHNRELE IS Jrm, EARAE 20 4t 70 4R H
BT DUAHESE R AR A R TR SR, 20 g
90 AFAR 4L T 1T 1) 4 S A HIE 2R A < R R B AR AR .
E, X7 T ST BRI A 7 K R I B B, i
H, EfZBJLFEEA @A BA R, Wi, &
ABEATTE R G A R B D

N TR RIS 58 J7 1H, 3228 06 T Y ] R
DU anAa] ZE 3T SEHLF- B L 2 ol < R BH 4 Of fik e v
WIE BEE I | (R AOR . HLER T ZE (S B R 2 L
[ O3y H, X — Ty A RIS — S N T ™)
2 B RF FT 1O VR B - B R AR 4 L K 2 e AR B BF
Gy = A EL A Y E, AE R RE U B A
SRR, AL, fEN T i 5 AN T8
RERIF I 22 0] LA B BN - shVERIF 98 5 N T8 REAIE 9 22 1]
WAFAE A 40 224 FAL b SRR TR
B9%% 7, REITEBR TR RE . N T2 I 45 RN A1 5
YEZSE 3 MT 9T J5 e Z ] BB UL, 3R LR 07 VL I 55
— 20 (B, IF AR BE S Y ).

AR, FREINE . MRS . AT RERIE Z 1A]

SIRkER: 5. (GRS (58,

(Chin Ver), 2013, 58: 1300-1306, doi: 10.1360/972012-1349

AL R — L BiE. Bl iR, 2013, 58: 1300-1306
Zhong Y X. Principles of information conversions—An integrated theory of information, knowledge, and intelligence (in Chinese). Chin Sci Bull




Bt R

DM E BT BIBETOIRGL, AFT5 BRA AR |
WRHAER M TR R A BRI L R, AR T
fREIIE . FIRHIE | BRI — RO 5, AR
i I AR A BRI 54 2 R i il 2

AT, FEHIE ., RIS BRI
— R EE R BF S RA o B R, EHAAA]
R RTE. AL HAAMEE . R, a1k
PR ) FEAS G50 5 B et JRUEL e, AR X — B AY
TR AEREIE . FUVES A, BhE
A AL . N T RERI AL T vk . N T RERY
Gi—HE LK R A N TR RE RIS, TR R A 2Rl
X HURE 32 B IO X B 25 L AT 5 SEL B R R A
% TRAAY G DS U SCHK(5,27~34].

1 2fERMALE

1948 4, Shannon 7£  WURRGH AN ) kFE
TR AE A MR S K RS S, BT AE R
ST R TE RS MER L, X T1E
BN, @ T RfE B EAM AN =K
e, BONE R IR R B AR,

%4, Shannon {7 B R 76 (54U & 5 %
FFe SAEH. M H., Shannon {5 B8 F1 Wiener 1
=118 UL & Bertalanffy [ R EEi6— R (R =87k
R IR e B = RS

20 g 70 UK, ARSCIEHE W LX) B
X Shannon HIgJE ¢ Tl {5 AV EC AL, Wit AJEK
BEMORR AE Ee? BRAR SRR (5 Bs, J& A etk
# Shannon e ANV IE T A5 S sE, M HdaEH T
EPSEUR OB R IR A oy (o N = AN N I = =1=¥ |
FEH)?

59k B, Shannon 17 B IS 0N HA B AR MY
BRI A . — T, B RS R R, A
R RER AT A N EORRRR Y AT, 15
St R BV 2 GO AN R AR A B R E. 5 —
JrTH, EFXFEAE TR RRAT 2, Shannon {7 BHS
HEETHEENEARRAFG ST, A B2 T
LA P RN A TR 2R (UL SCRR LA 5 — 38 43 ); T
S, TE(E B AR 03 22 40, (e ) 2 B Bl v 5 AT ) A
7 2 A5 PR G BBl . WA . MMER =, fita]
DLW, Shannon {5 B 32 2548 H Tl (5 X K BE A5
SRS RY ST, NGRS H TE B iR o R,
RN BEIE T A5 B AT AR B A% O A —— Y RE T R

7155,

AT XA, FRATE PO A5 Rl B 5 A
B AR A R i B R REE T a4
N s H TAEG A (5 BB, IR XA (G
B AN T2 EBHIE, Mk aeff e
W LLX —HIg A, REMR S T 2FR
FERAE B B (SRR EAE . . Bae. i
TR TAERHE, 78 1988 4t Tk (f5 BRI
) B2E AR L3 O ENANE —F R S s BR
SRS B ) A AR EAE, T 1996, 2002, 2005 4F 3 I
TR

a5 BHLS M (fF BRFE R B ) Bt LIRS 2,
FEAF LS T EZ A

B\, RS LS T H N T B
ARG B fm BES I E BEAS S AR —1
SEEIR R, BIEREEN M E & EERE . N
AN E (AR S 3008); 25 SIS M5
FRl A2 43 B AR, AUl fR i . kR
BUE 6 1B T i Shannon {5 BIS 1 A187 344,

HWR, BRI B 25 T R R TR
A A BIED, A5 B T RO AL & e I BE:
T HA##E ST T 5 B N2 AU PR 3R 0 1 3 A,
IR afF Bt iREE H THMEMIERES 4.
X AERCF Tk L A4 T Shannon 15 BB
M.

NS FE T esE B BOULRT R S0 5 5L
2= L BB G e X A #F & Shannon ABAEHAL
A B, J& 1948 A 2 A BT s A A A B
HRFFR AR, R, F B LS A E BRb 2
AR 2 (4 7= .

A TR0, FoRA | A LR i
fa . A BEe . 2Rk nT LU I ke SCRAE
ERRE ., [FREE . FEMAE ., 7R M,
{5 B AT, MR T DL e &5 B X%
— S IR -, B RS — 05 SR F S, Xk,
Shannon {5 B S sy <415 B BIS I — A “4i it
fRHE 4 .

IS B GE — R, X TR BRI
) A JR SR B AT 53 EL B 5 S

2 R AR L
ST (fFBRHERIE ) MR TAEZ G, B

1301



M 3 0B B 2013FE58 £58% %148

S B R AR T E B AR 0% 0 Sk
REHLIS ST .

F1E A RER: FEEREFAMN? FAD
A VR R BN, 43 AT ) R 2R ) R RE ) Y
BE, WAPROR IR T 5 R BRI [A] K A H bR A OC B9 <A
PO AR BA AR, DA R RE? T2, AR
Ve A R RE BB I 1Y S T RN G .

A R A Tl ) Lok, B AR 2k
ARt S 2B ) R R AN KE T B SR
T AR, AT TR A & J A A AT o S . 7
RN B LHEVT RS IR T AR S, R R T
THER A HE S AE B, R AR KA DA
Wik,

H IR Feigenbaum %56 A7E 20 tH22 70 FARHEH T
SR TR AR, 20 g 90 AR AR FAL MR T
RIS, B, <HHER TR H OGO T e
P NP R %) T BT <<k B0 I OG0 DA B
8 FE 1 5000 b & BRI D vk . R AR A R

&

A AE MR RIT L TTRYRTE. TR, WA,

FATAE 2000 4EHY (R E TRERHEZE ) B RRT
HRRENEHE R BB 3C, IRV T AR E L g
B TR MR R TR, RS A T RHR Y
HEAS SR

WOCHR s AERBEAE A A et A W AR T A E B
RV MEC, FRRE— G AR AR AR R G, MR
& A B A S A FENE, B TEASRERIRAY 5C
ES = i i N DS e S N R/ 7 S D ST AR ]
A AT B B AR, F i A R (T3 Y <3 i
PR E IR, 5 SGE T AL A R A fE
FRBFNE, FOARRIIEEIE K, 1AM, BEAR
Wi b (5 BAE R R, SOR W B BESR s A= K 2. 18
SCHERG A A 24 9 < AR AR AR S 2 L, B &
i 44 O AR B SN AR A S ML, B ) B AR R
“RITRY A 25 R

PR A AR A S0 A 2 ML s B A 1) 2 JRL A,
] P SRR ) A 25 2 LA SO PR RIS B 14
MUERA 2R 5 G 1 H X IR A A L
HEEA P TR 5Tk

3 BHEMIBLEIES )1k

1 T8 BB ST T B B LRI A S 20 1, A1)
W T <oy iniif 2B G E S BB S RERY

1302

WG 53 i R A5 R AL L DREALHL . 17 Bl — K R
WS T, IR BB B T 2 T A5 Rl N T &
Mo . BT IREB I YA 5 RGBT
T BB S5 3 E R G5, 3 PR T iE45 B
FRIRAT T AL NBER R R (EE i T X R
RERGLAESS K . DIRE . 478 Z AU AH B 6 & A BAE H
AL B = IR ZI AR, 3 FRFSY O vk 2 (Bl — E R RE
H AR EIE G T1, AR A <L R T R
W, W T BRI AR R, FE—
B IR T N TR BRI R 1R .

VA RZ LA BT A 45 H O R A8 )R .
N T Re U BE R AR 7 Nilsson T 1998 4F 1 it 17
@R “Artificial Intelligence: A New Synthesis” 2K
L3, B RS R 3 KRS AT
BHERY 2 75 Russell 5 A T 1995 4F 1 it T 1000
% VB 7% 5 B 3 “Artificial Intelligence: A Modern
Approach”, & LLIAR & A2 YA = KA IE O v
P&, XFEMET 2003 Al 2006 4FHELEFAR, S5
89 MNEZK 900 Z T K HIMEHAM, A2 1,
WAl WA = Rk EmiaE g — R E 2 4
SR

R, Ar2H s ek s 2 v LR R, BATRR T
SR TV TR R HEEPE S - 24, IF
WARE =S KREZ BB NTEAR IR R. Fitk, 38
SREFWITEILRAN LRGeS — IR i B s AR
EEES:Y

ANLERR-RIFHNERELRS, E5N
COPMNAEZRIEEE MG E RE S AT
RYM B, 1AL 2 T XS R 40 Z [A] AH B HK &
MEAEANGED: MXEFEEEREREEREMN
REBLFIAEARL. [FIRE, SR AR ALL 3 o 25 A 540
DIReAdtl . A7 AR I, B8 T A5 . )
BT . A7 AR [H) BOAR I R A B ARAE R 015 B
IR = K F W v 2 B o 5L B 38 1Y e SR

R T FENRAE G D7 Bl R 0y iR A, FRATIA
H: BEARN TR R — 2RI E 25 8 R85, s
IR REAF B . RGO . HLHDUL B Bh2 W& A5
BRI e, TR TR se sy ik
BLAIECO. A, B 5 BRI A L A 2
GO RE R G R Y E R, A “F R0 AR L
il A R] LA 4 TH 8 s B RE 1Y BLAL, 1T R GE A5 A )
RE S o S B RE A ML IR 55 19, RS AT o )2




Bt R

SEBUE RE AR AL (Y e SR AR

W B RS, <RIR A SRR A A S U R
R B AR, S B RESR S AR i 25 X At
TovR MU 7R AATT: R R A Az ML il Aol 2 << - -
B RER S (AL L. X TR REHE TR UL, 0
BEE — By,

T, AT AR R E SR e 4
B Rl B TR AR Al LU 2, 5 AL
AT DA R RN RESREIE, i EL AT ARG 8O0
REST . FEANEORBES) . 1EEGRIARE Ty . PR TS AE
MERERMRES. MK, X HEAMERLAUE 2 F .

T, HET 5 B i N T RE LRI T
TR SL T AR, D RERLIL AN T X =K 32
W Z MG 4 R BRI IEC L W E,
LR SCE AT LUAIBr: R He =R R T 1
TR Z0 Tt = B BER AL T vk IO N TR REHF ST
IUENTS

4 N THENFSEITEMSE—

B rie, AT RE B BIL AR 0Ly v B S B ik
1, i E B AR RE SR WS e . He BRI N
TR A A 2 S HE A I BRI, el AAS
FIHLRIA I AR A RN R BRI . 25050 |
B ER L PAO A T B 4 A ERAIR: A, B, C
DAL, G0 1 AT 4 TR

AL, 3R 1R, WA N T GE—
KFEFHE—FE T LB N T2 5T
BT U REEU R W BRAT 5 RS B TAT B
BN -BhVE R G 58— 43 SR AL 72 4% A
AR R AT 4]

FRAE IR N BB A 2 A, 28R B
R H R AIAR BB AR A 2 R R A ARG AR,
AR R R, XFEERA, AN TR R 45
U7 DIREALIL T 1 | AT BB T vk =22 R iy Y
KA RR, MR RR. 52, Fk

in

'\

— HCEHARIAR A =R R Ok, EE AL R
P HAEZE N S EE T R S —.

X — N ANEE WA~ s ke
AEY, FYZ R TT R LS wdED, —Hiz
AT IE# R ke, FHYZ 80 N 7EA TR k4
ORI, NTHEBEEA =RKRERTEZFUCEAR
INAD”, ANBETE LS 1, MRUR RS o3 hiia 2 ke
ENTREBEX BT MR G ERENFR P RR.
N T8 REALHIAS Iy vk 2 Br LLRE S SE B — K £
FIEM g S —, RFEOETEEWN. REMW. Hl
L BB 2 A (5 B I e il . TN T4 e
XEIME MG B ARG RNTE. Hit, v iek#
5T e B B
5 SN IERERIE

FeF A5 B 0N T RE AL AR 7 1 RS H
Gi— T R4S A ST KRR = K R 5T 5 i,
WL T Gi— W fEhe, JHBR T WEE, BT & .
XEH 1943 4E LSRN TR REFS IS 7 8 —4 3
NE KA.

{2, Y pE— B A T8 AE BS IF 9T 1 ik,
BATCEB T ER NS —Fm, KLk, AT
BRERYHT ST 08 T AN TR RAYRTSE, B — v m, AT
BRI AL AE A S KB N 20 T N TS IR 5
SR, WA EIRBE I R G AT REYIA R BE. Xl
Ut A BN AR AN B, [RIREA I R A 2,
WA BRI RGN T REHI A 6 25 BE, FR A UL,
A BRI RE R AN, ik, BRA TR
EN S NE bR A R e e VNG K Y e S B S T
BT RIS —, B, AT RREAR B S iR
Tk HSEARES AR, 2 A TR REHIS oY
SEiwNTI R

T2, ZadIRAMFE AL T LA 1S
BB 3 — PR RRAE A AN TR LA AR

i & He
N RSN TR Z R, J5E WA 1 iR,

u]

Y

R OGWED. AN TR RSBV STIEE A, B,C R
HLHI A T7 ¥ "B iR B BE SR ML TT 4% 1 B )
ARl EXEPSY LR IR R0 VR RE SR SEMIBT N T2 ) 2%
B & P AR P ALY BE SR REBU P B 5 R 5T
CH P AR R BE AT B 0 B 5 B R R 5t
D1 2fFR ABERIR A RE B A BE SR Bk

1303



M 3 0B B 2013FE58 £58% %148

{* TBRRE
|

2R [ e GERE
A
a, G SR
I,b,G l,c, G I,d, G
| G
BA-EE PRS: ERAIR; B DaER > D —
G A
SNEBHESR TS
ORI ? DT RA

B1 WEATERRGNERE

TEIEL 1T RIBER R, A7 N RERE R “R g™
BT TR A AR — B, XN T I B
(R R —FRBE, ATLARCONTE ), — B R
TR R DA T Lk B ity 3t S 06 T 5 PG 3 ) < Al
AR TR R B 27 5 2 E A R, X2
N — B R BB RS, ORI, A
FE. WHh, BERIRIR R T TER TR IRE, X2 AR
FAR R RER G AN AT B, 3047, A R B
B A RCEE R BT P AN R A SR, K IR A 22 A
FHINAE A 2] 1RSSR, IR Dy ik, AR
Tl B LR A AR TROREER, B TN ORI B
BHATIEMEGS. &5, SRS R R 2FR”
HCETARR, XEMREZRE. AN, EPitie
RGN a ICRARRIRAN T IR, o ERARE
HR L ERRAZ RN, ¢ AURARERIR . #il
HR L SRR, @ ARRARERNIR . HR
TR 28 A I RRAT 2R R A, IR
AR 2 O T S RE > A L EUIE M, SEBR
fR DL R] R 2 AR 2%

TR i X B B BOR 2 A0 R, A DGR A
B ] LS 1R RO R Bl Rt R 22 R %
F QR N TR e WA Ty k-l - 20 )

W, A N TR BRI T A B R —IE R AE
Ty FERGEIRARE ST . TERREE ) . BRI RE I LR UK
AE 7 B A2 AL, 0 S90S A8 S A SR e 22 B A £ L
FRAAPISE LR TR 3h . e AR R
T RIT | a5 A HARRY 85T 58 (5 B e (2
TR — A7 B e (h A AR (5 B 3 245 B A Fe )
FIER — 25 B e e CBLH th 2215 B 20 R 0 i #%
e 25 BREEMEIRRE ) M . &F B EEEE
T3 BB A R BB BE ) OB LA B 255 TSR
AT BB ty), SXAE, RS T A N TR RE B AY
BN, XL B IE, Wk 2 PR,

il e 2 BT 7R A5 TR AE R 5 BRI IR, 2%
AR 52 0T A2 B SCHIK[34).

R BE A48 AR, J0IE8 2 i AL A AL T vk
LA TERE 3 REWIIEMGE—, b i Pl
U7 1 9 B A N TR RE IR R R il ar, ]

F2 ERER: ABREANLEROVUBEN T &

i — R B AR Z 9 T BT R E A AR B R
RIS B 2fF8 ER7YSIREAS EE
ARIBE B 2fF8 B bR+ A< BE+ 5 IR FET R
ZINUNTIEHSN 2F8 H bR +AS RE+ 3 R+ 2 00 17 IR
ENNTE S B B bR+ BB+ IR+ 2 50+ 7 LiES]
LN DS, 2FR H AR+ BE+ 7 TR+ 2 B0+ FL I + 5 Uk LA UUR

1304



Bt R

O T AR R (S B0 RGO MR TG,
F@m1mﬁﬁW@@mlmEL¢mM%ﬁ@@ (2) BZE TR AT, A
AR T I A (S B IE | RS A ARSI,
ﬂmZ@Wfﬁﬁﬁ%%,ﬁﬁTmu\ﬂ%\ i (3) VR FIHIARG 1A A B —— (2 8L
B PR AEERGS. [FIRE, ULIE S 5 A BRI 5 A (R B )™ R R0 R 254 1L
1, A TLURMURES (B HGE R S50 IERK A T R0 A TR BRI
T 0 M VB S DK TR T A RIS LE TR TSR SRR . 5 W B v A A
SR Bl (5 ORI R S, T S T AL i Mﬁﬁi?kiﬁ %
i 0 T s e AT Bt
4) FEDNHAT AN T2 T 2R AE R, 37

6 i TR R I (o R TR AR R S

NEEES R EORM A RER, Bl AR AR CHL AR ) B i R AT I N T 6, R HIERH T
HUAE 45 BE S 0 VTR M A T R R R e A T R FT A B R A ) . LR R S
T (AR 3 KM — L, (s ERAES) . R R R A e e D) 2 OB S
BRI A KT R R P, e BRAER AP R RO B, AT T AT
o R R O o KL U0 75 45 A T R

e g

(5) ERECREY: F R E . W
BRER— IR BEIE, Bl U5 EA R R O {5 S
BREPIS A LA AT A . AL BT

ZIKIF)T/\QW E(J“{L:u\%ﬁ@IE”EjEIETE{ﬁ;u\
RERE J1 = P BRI, G LA JLJ7 .
(1) R RIE N &R (i E 2SS T s

/\\

e, ’ﬁh S |

W E B R T IR -IN =L — R (R o)™ Sy s i, 5 8 50 . Bl e |
AT ARG RS 2FEREIET, %E TFER AR = B [ S5 B AR OO S B (.

S50k
1 Shannon C E, Weave W. The Mathematical Theory of Communication. Illinois: University of Illinois Press, 1949
2 Wiener N. Cybernetics or Control and Communication in the Animal and the Machines. 2nd ed. Boston: The MIT Press and John Wiley &
Sons, 1961
3 Feigenbaum A. The art of artificial intelligence: Themes and case studies in knowledge engineering. Int Joint Artif Intell, 1977, 5:
1014-1029
Fayyad U, Piatetsky S, Smyth U. Advances in Knowledge Discovery and Data Mining. Boston: MIT Press, 1996
BhSAE. AHHEBHESL. o TRERLE, 2000, 9: 50-64
McCarthy J, Misky M L, Rochester N, et al. Proposal for the Dartmouth summer research project on artificial intelligence. Tech Rep.
Dartmouth College, 1955
7 Newell A. Physical symbol systems. Cogn Sci, 1980, 4: 135-183
8 Newell A, Simon H A. GPS: A program that simulates Human thought. In: Computers and Thought. New York: McGraw-Hill, 1963
9  Turing A M. Computing machinery and intelligence. Mind, 1950, 59: 433
10 Robinson J A. A machine-oriented logic based on the resolution principle. J Assoc Comput Mach, 1965, 12: 23-41
11 Barr A, Feigenbaum A. The Handbook of Artificial Intelligence. Stanford: Heuris Tech Press, 1982
12 Minsky M L. The Society of Mind. New York: Simon and Schuster, 1986
13 Goodman D, Keene R. Man Versus Machine: Kasparov Versus Deep Blue. Cambridge: H3 Publications, 1997
14 McCulloch W C, Pitts W. A logic calculus of the ideas immanent in nervous activity. B Math Biol, 1943, 5: 115-133
15 Widrow B, Hoff M E. Adaptive switching circuits. IRE WESCON Convention Record, 1960, 96-104
16 Rosenblatt F. The perceptron: A probabilistic model for information storage and organization in the brain. Psych Rev, 1958, 65: 386-408
17 Kohonen T. The self-organizing map. Proc IEEE, 1990, 9: 1464-1480
18

Hopfield J J. Neural networks and physical systems with emergent collective computational abilities. Proc Natl Acad Sci USA, 1982, 79:
2554-2558

1305



M 3 0B B 2013FE58 £58% %148

19 Rumelhart D E. Parallel Distributed Processing. Boston: MIT Press, 1986

20 Connell J H. A behavior-based arm controller. MIT AI Memo, 1988, 1025

21 Brooks R A. A robust layered control system for a mobile robot. IEEE T RoboticAutom, 1986, 2: 14-23

22 Brooks R A. Intelligence without representation. Artif Intell, 1991, 47: 139-159

23 Eberhart R C, Dobbins R W. Neural Network PC Tools. New York: Academic Press Inc., 1990

24 Brooks R A. Elephants don’t play chess. Robot Auto Syst, 1990, 6: 3—15

25 Nilsson N. Artificial Intelligence: A New Synthesis. Stanford: Morgan Kaufmann Publishers, 1998

26 Russell S. Norvig P. Artificial Intelligence: A Modern Approach. 3rd ed. New York: Pearson Education Inc., 2006

27 BIUE. WLERHAT AR AUE R AL, 2007

28 Zhong Y X. Structuralism? functionalism? behaviorism? or mechanism? looking for a better approach to Al Int J Intell Comput Cybern,
2008, 3: 325-336

29 Zhong Y X. A cognitive approach to intelligence. Int J Cogn Inform Nat Intell, 2008, 1: 1-16

30 Zhong Y X. Advanced intelligence: Definition, approach and progress. Int J Adv Intell, 2010, 1: 15-24

31 B UAE. [ERBHAEIE. Jent: dLRTHE L R I A, 1988

32 B AR, AR BERIRBLS BT ERR. SRS A TR 6, 2012, 3: 456-461

33 B UE. EAFATERE: ATEBEHEISIHIE. AP, 2012, 6: 1-8

34 B AR, ST R A WS- RS- e dest B, 2013

an

A,

i

Principles of information conversions — An integrated theory
of information, knowledge, and intelligence

ZHONG YiXin

School of Computer, Beijing University of Posts and Telecommunications, Beijing 100876, China

It is the aim to report in the paper a new result, namely Principles of Information Conversions, that include the following components:
the establishment of comprehensive theory of information which overcomes the fundamental limitations in information theory and can
then be applied to all areas of information processes; the sum up of the laws of knowledge ecology, in which the law of external
ecology of knowledge, i.e., the information conversions (information conversed to knowledge and further to intelligence), has been
understood as the common mechanism of intelligence formation; the setting up of mechanism approach to artificial intelligence (Al),
which successfully unifies the three major Al approaches (structuralism, functionalism and behaviorism); the defining of the advanced
Intelligence model which is featured specifically by the trinity of consciousness-emotion-intelligence; and the proving that the
advanced intelligence can be based on the various forms of information conversions under the related conditions and guided by
respective goals. It is concluded that the principles of information conversions can be shown as an integrated theory of information,
knowledge and intelligence, which is of great significance.

information theory, comprehensive theory of information, knowledge ecology, mechanism simulation, information conversion,
advanced intelligence
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