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Abstract: This paper holds that cybernetics should be positioned as technological science. Its core part (fundamental
principles or core ideas) and various branches should be considered as a whole. The development of cybernetics is bound
to be wavy. On this basis the development trend for Cybernetic today can correctly be estimated and evaluated. The paper
summarizes 14 fundamental principles or core ideas for the core part of cybernetics. The core part and the branches develop
complementarily. On the basis of development of both the definition of cybernetics will be renewed. Finally, the paper
enumerates some research hotspots for branches of cybernetics.
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1 5] (Introduction)
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Atk 2 R B9 R R 06 R 5 AL T 18
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2 XS e AL A [F) BEA# (Different under-
standings of cybernetics positioning)
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Fhos | S SO AT N R A TR BT IR
A R ZR RE « B Esfilie 7 B33 &2 4E (Under-
standing Understanding ) (X B A () #L g B4. BirbA, ik
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Fig. 1 Cybernetics including basic principles and core ideas, as well as all its branches
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bk, 6 FEHE I B G - T - AR (Klin B 28 &
2 11 18 01 2604 (1 18 SCH2VhR ik /2 (Sixty years of
cybernetics: from youthful to useful ) (3% #l] 12604: M
R RS, RS B, R, B RO B
G ARMEIA Y S I, T EL e R /R i) SR FR A )
W I K R A i s AL, At iTie, “BEE %
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(Core ideas of cybernetics are refined into its

fundamental principles)

RAEFFAN AN HIC HAZ O FEARR
P Bl AR B I FR 0, (H AT A R PR B A 0 B
o FEARJFEHY FR AU R EIE A — 3 A
FET X HEHIE I E L.

EER I 42018 5 5K . B F - 47 B (Heylighen) A
NEATSIA R aG 1 f s @ A . JEH AR,
AR S AR, R GEE AR IR b, AT P2
i RGEIRAERIR” B — A U AN AR
P 2 A i ER3): 1) % 5 M OR B R 2 (principle of
selective retention); 2) [ ff 1t 2E K J5i B (principle of
autocatalytic growth); 3) & Fl1 58 & A X FR #% #2 Ji 3
(principle of asymmetric transitions: entropy and
energy); 4) H A8 5 Ji # (principle of blind variation);
5) 1% $# A% 57 J5i # (principle of selective variety); 6) i#
5 % 45 #4) % J& B (principle of recursive systems con-
struction); 7) K TF#5H] RS )= (on the principle of
control systems); 8) % i 48 53 & 72 1 (law of requisite
of variety); 9) 75 F) 1 %€ f (law of requisite know-
ledge); 10) A 5E 44151 i 2 (principle of incomplete
knowledge)%%.
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1) #h 5t 5 %% Jil # (principle of exterior completion);
2) Wb 7% A8 5 B JH # (principle of requisite variety);
3) & 45t Jil PR (principle of feedback); 4) & [7] 4 Jid #
(principle of intentionality); 5) AN 14 iR £ (principle
of uncertainty) L A& 6) ) #2 & Ji 2R (principle of
homeostasis)&5 5. F A — & T2 B A 45 Y
— AR R AR IR L i ik N A B R
B, K5 FHAESC[15].

ARICNN, R g B A TR B «7) 5¢ T2l
RGWEI” & “8) L TR AFEER” HMiEHm
Fofth— L JFBAHLL, MBI A R 1) = R,
AERI—ANZ IR b HAth— 8 7 FRE AN B = ()2 K.
FxX L S A 5 A E R 1 AR SR AT

“ROF” HEAR R NZE A S — 222 iR
JREET)FN8)id B A AT AT 7 () A SR P

MEHRESE “ =07 BARF RN NN RS IR
A HSR B AR Rk, B 0 B0 B R B AR
K. AEF RIS 2% ORI R A O B
A JR R B — e 5 ¢ AR 7 L AR R
B JRUREFEAA 5 AR 5 O A 1) — 24
FEARFE . OHE. KRR Y, TN
FH. DK A SCAE 4R S IR 42 e AN S L %
OHLRRARIT:

1) K8 & 4t JF B (principle of causal system). %
HIEIN g, BTt FE i R e SR AT DL A TR O
RIENES RGN ULHR. 2 & Rg, i A
FHCRBN I f& & Goia /E 7= A AR (i 7). IF R4t
FETFRU), BI52 2SN

2) 15 B A8 ¥ 4% .0 L 4% (core idea of information
transformation). 261K, R G & 5BAFE] A 5.
PEF, 7T S BoRAR . =2 B 2 9 A 3 3 (1 1
WA TRANH B M. RS B s).

RGTIAEES BHIEEE. A4, A7 AFAm
DAk B I H .

3) AMERBh AT A% OB A (core idea of external
dynamic performance). ¥ Hl8\ Jy, P &S S )AL #i
e HRIEH RARSMTATA.

518% R RGN R P 80 DL AN
SRR, R OSER A KRG DIRE . RGAE 55
TS BAE A A R b i R I B A M AT M.

4) A i 2 (principle of feedback). B K 1§
K R 5 # (principle of circular causality), % il &
W, ANEIRR RS, RERMFE TI4M, SifFEX
MR a) RGEA HAROE “HE”); b) RGtHIA]
HFRHIE 352 BIFR BT ©) RGent B bR AILALI)
T ZE AT d) RGERBURA ESE. YIELLE &

ksl Hhria s, Hakaxt B bR i) w22 3517
IS, SREHAMIE, - .
XA IE IR R IR, B 5 Sod I 1 2 H O
IR REHEAT T PIRR. EREAE R G T R
KKK, w182 HFx.

TR BT RGiFaE, MIERGHRE R RA.

5) M4 i 2 (principle of black box). 2 i (f&) /&
— MR, KR — A BARM IR 4858 4] LA

CEINT R “HH SR, EHNe N, BAA R
FINTHOC R I RAE, TR RS R, Xt T LA
e L8 RGP e B AN S5 1 5 1) D e LRI 7T
.

XA ARy A B BT AR 5 2 DL AR
AR EFFERE R, A EELRIE. A B8, 7]
CLH G ER AT 7L R 4.

6) W 2 & Ji # (principle of homeostasis). A #l
(ENSEZ S RGBuR S L NI e 2 TR N S 0L ERER W
PR NSRS, NSRRI, NS iER
FHAIMSZ A AE IR A A, ' 5 NiE R G WL R
ASAHXT .

7) 34k FNE B JE #E (principle of evolution and
adaptation). | JR1%FERE (L TP ) A= A7 A AL B 5
G T IR R AR R, XU FTIE OGN e,
1538 B SRR AR Bt 54 B AR AT R A R R
(). AN IE B R BR AR 12, DA B i R AR
[RIBE].

8) % 2] A1 & fE Jil 2 (principle of learning and
intelligence). % >J 2 fa S VIME B T/ IMEA TR & i FI 4
B4 B B AT AR AE R AR R R BT IR R et
e MNBEERA B B 4EX — R R A RS, 522
AR Re R BFR (2, S HIH e VLA ae S I MAA
HE.

9) WTHEAFELE(law of requisite variety). #7548
SRR, A T IE G ), g S EH
BEUNETHRT REHSZEE.

Ba[ A bl 2 1 1) O iR R, A B 4 0 AR S R R 2

CRE, BRI A

10) HHZFEH (principle of self-organization). 5
Fe AN, BHRRGAE SHE A BAEH %0 T, H
WIE PR EE BB RS B A1k, RN el
T BT S5/ A ThRE R R 4e. H H 2R E $5 1) 2,
HH R RGN I IRBN T AE 3 shik/ N &R
4. X RGO FRIBENLE B SEROK, KRR
ST IFRFE K.

11) H %5 )i # (principle of self-reproduction,
autopoiesis). 5 /2, H R G AFE R LI Rg
B, K EBCAA AR ECR S AT L A — AN B T
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PR — S FHIN RGN, TR WSS 5 R A 5
E TR, e vE B S5 X 2R G A R 1 iR B
WS E JF IR, WEFH A RFZH, TARLE
RGZAHN.

13) HIGEH % E RGO & (core idea of
autonomous system, or self-reference system). % il i

WN, FEBB RAEH BE R G H, REH DE XL H

RGPS SR R ERCE AT ENE .

14) 22 Bl 2 8] 28 Lh A0 fi % 50 3 (principle of
analogy and implant among disciplines). & ] A&&, M\—
KR ARG 5 A R R EAR L JHBE, T, SR
EEERE M T VR 8 55— RN R F R R G, DR AE
FRHREAH B S IL R R .

2R IR JFE AL OS] R RS AR & IR
AZEA] WU AR RS U, B2
T AT A A5 13270 AT BR TR i A 7

FHIe V2 BAR I A S AR R el 1 H R
B B B O B T L A B R E A T
533 T AR Lo E B SOR BRI NAE iR 1455, 4
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AR TR HEAT XS I TR .

5 PEZERI{E% (Physics as a reference)

AR AR, TR R R BORFLE, (B
WEEZ > X g— A — i L, ATELE.

SMESE RV S VTN S I 2 1 S
18] 490 J5R A7 1 1) % M 32 2 S AR 5K, AT 1k
Ji BB A AL Ll R R AR, - B A
SCEERGRIEY R A AR A R B2 s 12 2
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P
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