Wil

FHESHR 2025,43(8)

¥

13

B
e

E] 1,2’ "35

S

ATHGEFRARMESH

HME KT TAIFENFIAHERA RAIFEGZLHL  REAIFEGFAREZLTHALITE
AR A AR AR T A A TR AN 3 F R, SRR A A LA AL e A SR AL 5 2L
FEBEAFITAHELALFRG I ZBARAZE TR GAIFRER K THIBEAAIFERRK A
TG ERATERGL ), MATHEORRE T A foir I Lk, AT H RO EA
ARIR AT B2 A R AR e AR
LT AL FAMK A A, R AL BR AR B, ke it O Bk B h B

ANTHEBERPHAR S AT
B RERE SCEDIASE, N TR REM
E SCRE WBIEFE N T B2 R 5
AT EE R

1 ATEREMHEX

NTEBEA BT A0 B R
BRE. ANBERER Y FMphs
PR R A, R XA
THEBEMTEAAESEL. AT
B RENERF N TRIE MR B, X
Fift < BE” S —JE i HLAR BT L
AN TR sSRIAE BE, JF5 AR
B, Rl AR REX TR

1. T L5 E, K7 410205

2. HHERFEATE & 5IHEANFH R,
%3 410083

M EENEEERBRARAA,
7 410013

SWZPAR 1, NTH

REM RIS — B0 Lo AR
RE S PE B A N2 A4 05 Bl A7

. VP2 ANEES, L,
e TN A N S R
RN, 2 EMSE 31T
K, MFE AR . R —Hl
AFBEUS P TIX AR AT 55, SR AT LA
ORI S IRREE N N
BHe” . 1950 4F, K R (Turing) i
T4 B R S5 (Turing test), 42 H3
FFER I3 1% T “Hlas e & EL4E” 1Y
)@, X N TR REE LI —A~
RGFER,

1956 4, ikFEF i (Dartmouth)
N TR B2 B8 — AR i
“ANTHEBE X —ARE, (HEA X
N TR RERI IR T AT A E o
HA A2 B SOt o8t
BN TR EMN N TR
AN BRAR, 2 AN A ] )

o M E N AMEAUS RN TR
e M HAEEXT N T8 B e X
AR, Al N T RE Y E X
94 525 R,

D) s N R E e XL
1978 4%, Bellman & X A\ T4 GEHN
5K IR TE S, sk
R TR) SR Ak 27 >] S5 16 2l Y F
k", 1985 4, Haugeland ¥ A\
TR R N M AR E 1
B NBEANH S g e R
T SOR A KRR RS

2) sRIEELAAT NI E X o
1990 4F, Kurzwell & X A\ T. % fig
T TRE S P T 77 22 AR T e
1B 1 ML B R, 1991 4,
Rich I Knight {8 X T fE5E L H
B FE el fif ML RE B LU i
5 7 P, 1995 4F | Dean F
Wellman AR “ A T8 G2 WF5E I
BT RA AT MR R AL,

W H 3 2024-05-13; & 171 H 1 2025-01-15

FAT A < ISR T HORE(22X102005) ; WIRGA H ARl IS0 H (202317604915 5 Tl AI{E BALTA T A 5 9URZ 3 UL A A5 B
PE# i 22 A%, 22, 907 17 oM N TR RS, o T 4H: zxcai@csu.edu.cn
IR 22024, gERg. N TR REFRHA R ST I]. BHE S, 2025, 43(8): 15-26; doi:10.3981/j.issn.1000-7857.2024.05.00504

www.kjdb.org

15


mailto:zxcai@csu.edu.cn
https://doi.org/10.3981/j.issn.1000-7857.2024.05.00504
https://doi.org/10.3981/j.issn.1000-7857.2024.05.00504
https://doi.org/10.3981/j.issn.1000-7857.2024.05.00504
http://www.kjdb.org

BHE SR 2025,43(8)

Wl

PIpAT N A i e 5571

3) Ry AR YR E X
1985 4, Chaniak 1 McDermott &
SCN T Re R fif I H B A ok
WFFE 4 4371, 1992 4, Winston
B SCN T g2 s | HEXER
1T AT RS

4) XREHMEIT I E L.
1990 4, Schalkoff & X A\ T- % fig
Ry A AR A I R R S R A
LR BB AT A B9 A 58 B
1993 4F , Luger 1 Stubblefield $2
HCNTR BRI EIR AT S
BRe TN A A L —1 0
7041998 4F, Nillson 35 H3: “ A
TR REOCTE N TS R REA T
Ho TFN98T AR, AN, FEH A
5 1 AR R R AT A
KR ReNE s N TR BE”, JF
XN TR e AR
WA R AL R S — 1
Ty FEHLES GHEALD AT
e 5 NIRRT A RN E 42 Y)
e Cana iy HOm . BRAE L 22T L R
KR K A 55 ) B RE D™

XT N T RE Y S K FLZ iR

RHE RN AT S T EEEX
AT E S, BB iR i
R AN A B2 YR A B
CERET RSN TR R
RE— R IT, 22— M 4 1Y 22,
(EMEREAR T, ] BEXE LA U] 1
S

PR A 2 AN BORTRYT
BHEE X F . (D) AN THEfERE
g PA T8 B 2R BRI 57,
TE USRI PSR
i E BRI LR S T
Ko TRIEAHLGE, N T RESR A2 N

16

FHAT A HLASGE 75 2 LR RE
., XS Google A A)ZE I
THEREN R RIE S (2) A
TR e BA = I LB A B B
THANURR R, LA BT i 1
AT AN A e B . A At
XA A I 1 AR ok [ 152 1]
8. SCA | AR B AL, T A2
2. —BALgRReE S, MEGe
AT RN . BrAihud, A TRRE
SEMLAR I SR AR 27 > Rl
FH BT 2 647 0 ] N 26 ok 5K 1Y) e
H o 1Z0E A g AR A CRE 2
B FEAE ) P SRAE T . 2
SCHBER A T N TR e AT,
A M RS AT R, (H
= T
Bhiedlds. N TREGBEFERS
JIyE L ReaEH B A
REC PR T E L
REML A% 2 725 I P RE S St T
1 A\ 4% %5 (anthropomorphic tasks)
MIBLER, BRES S AR BE
TARPLAS . HA R T MBS 2
NEBRAT N, BT AL
K ki KR 7% i) R A AR
N TR G FRHEI T Bt F
MR REALER Y — 2R, AT
YRERE 12 B REHLA T AT 1Y il

SEEREAT I L] | R B
PO W, HERE R N 1
& ROR L 20 AE L it M
0 AT SN R i 25 16 3h
T ANTREBEM L —E X,
NATHELL 2 N TR RE— A e Y
BleeE i, WA TR BRI
SCAIH, BER N TR RERATHY
A7 a0 IR RER it BE ) £ 45 K0 2
% R DGR TR

o 2

Rl

Pl

51

S RO A A N A
SRR S — R
8l A RS U AR
A B RE S WA R G
P A B — R SRR
PEBIFE I D o D4 LR M)A A
R U ) A R 2 R TR, X el
WAES) S RS A NI~ 2] Bl
71, G AR RASR R 2 G
1F IEIE A ATT AL SR S ) BT
18 R 7 S A A BLACEE, A
B R, NTHBEX
A — KA E—E R E R
XL NI B A AE AR, (5
X — KA FR A I i 22 o

2 ATHERMFERGER

VFZ 2B A R 1%
FHAZ . Biln, & aeds il O A 245t
SERFAR R, R BB I 0T
=6 DY O A2 4 4 A BT
B Re s i i 2E BHA R 4R
i, FE AN A T8 REFRHA R (1
WEgEH/ b, BEAT BRI A R 4 1 B
ik
21 REAIZEEZRMEREE

Al R 4 K R AR 22 107 AT
A /NVER, B9 55 E A
SEREI IR, N TR RER A B,
N TR REM 2ERHMA R %2R
e J ol AR v B A A R H ER 5
o 20 thad 90 AFARA Z T, AT
B RE T i A N R — R TR
HURHEI 9 # R}, Mg AT
BREFRMA R AR A S,

1995 4, 25 [ 2415 (H H AR
HONAT N TR REFIR L HAE
P E LS, T A
TR REM PSR, o A T fE

www.kjdb.org


http://www.kjdb.org

Wil

FHESHR 2025,43(8)

SFRHA R R AT T BB LA
2002 4F, #E A XA TE T E A Bk
TR R 2 )R 2 AR 4 b
VBT B ReRh s A A T Il iy
il VI T e R E 1R
HEZEEY, 2003 4, HAE IEEE Hl s
A FRE R G AUE 5 A B E PR 2
I (IEEE International Conference
on Robotics, Intelligent Systems
and Signal Processing, RISSP) i) K

25475 “Intelligence science: discip-

linary frame and general features”

o, DR I SThE TR RER
(1) 2% B HE 28 01— fii e pERY, X
2 R IR SCNRLE L BRI 3 4
JZW3HT T RERN R A RHE S
[, Ifagid 7 Tilkfe, 15 B ALF
BREALIOCR, XL R RHA
FIRL A PR A2 A A oY A
LR RAERIRZSZ M H.

2016 4F, SCE H B R B
INVABERER B HAR T Rk
A B RN T BRI AR J I
W% KL %7 (The National Artificial
Intelligence Research and Develop-
ment Strategic Plan), H:A/F & i %
TR V5 N 28 SUBIE J LAl LAl A
BB 3 ANZW, aTHEFFEAT
B RE T A M AL N~ A R
S, 2017 4R, 28 A 24— 20
BAEREF SRR T A
[ RTINS, W KR RERL
P BIFFE N B T2 RHA R 45,
XF N TR BEE R B HAR R AR
HEMHA — 2 58 XY,
2023 4F, Marcello 45 7E { Technova-
tion) b & SCHE Y, i i AR A —
fRRETEREZR, [N TR BB T T
LR HYER SR R NG, AR
B PR S TR, (HRTE

www.kjdb.org

B E RN TR e RHA R,

IR, T N TR e hiAREE
Zryvhie, CN Bl Bk &
DRSS -3 S|V A €N
P BTN R, M H B B
PR, N TR ReFBHA R A5
FIF HZE IR, B PR s
RN KAL) 2 A RO, LA
M TR WER" IR RS
fE i T3 Be i 5% A0 E A
—ASHT

N T Re i RHA R 4y i 2
N T e B4 40k iy o 22 [
T b i iy R AR A
B, I R A 15 B R AR
5%, oK BE R0 A o . B4R S
“NTE g2 BHA R 0] 8, #F—
VPR 15, A AR
BB EE S
22 ANIZEZRMEREN

N TR =RHA R I)Z IR
SEREE 1 R, BT RER
23l (sciences) . N T8 REHEA
777 (techniques ) I T-% g i FH
(applications )3 #R4r2H AL. AN T4
REFRHMA R M BRI R WA 2
N NS WA S TR N I = o e
Bl W KA 5 F L(symboli-
cism) ., ## # ¥ ¥ (connectionism)
147 R F X (actionism), A T4 HE
FAR T LA FEHIH (knowledge )
A, B P (data) FE A | 5 (algo-
rithm)$7 R F1 8 7 (computing
power) Fi AR, N TR G H s £
TRV, BT G
B RAR U A S S

3 AIErEMRIFEL

N T R B B Al A B A

AT RERLH]
AN TR B AT

NI RERL SR

K1 ANTHEREARHAR
JER AR

N TR REAS FIR 0 B 0 8 [ o
N TRREM FZ 2R 3 A
(1) £f7% F X, R & 2=k
(logicism) . 0> 3 %= Jk (psych-
logism) 5% 71 5 #L 2% Ik (compute-
rism), HJF P EZOR Y AT S R
GefR i A BR G AR . (2)
4 3 S, SRR A 5 HE IR (bio-
nicsism)@, 4= P %% Jk (physio-
logism ), H: J5 P 5= B2 Sy 1 45 ) 2%
R A 28 I 28 1] 1) 2 AL D 5 2 2
Bk, 3) AT hEX, Xk
UK (evolutionism) 5%, #5 il i 2% Uk
(cyberneticsism ), H: 5 A #5118
SRR R 5

K3 45t N TR B A 2= IR X
HIKR, Hrh, “1I"RKFERFGFSE
SCFIEE: 32 M ~# R R R VE
“27 X RN 4 F SORMAT R FE X
P IR DR EIAVE T, 37 KRR AT
5 SCRAT R 3 S A IR B R AR
HH, “4"XFRMFSEX, EEE
SCRIAT R 3 =2 IR AR AR

N TR B # IR N TR fE
KD Mg AR Tk A
AN R BRAFEFIA I, JE A T
[HlE 2y B N S I R R
3.1 HFSEX

5 F SO N TR IR T
A B %2 % (mathematic logic) .
20 tH2d 30 44, BHE T 4n
TR REST N . RIS,
NAETHENL LSBT A R

17


http://www.kjdb.org

PSR 2025,43(8)

Wl

N TR RERLA SR

SEX HEET X fTREX

BHEIR BT BEALAEIR

D HEEIR A AR FEHEAIR

HELEIR

I I I I I I

B AR || O || Ik il || Al
|| Bl e || i’

0| || |

PR R [R

7| (B

| 7| A
| || [

F=1
B
e
EEnap Eswe |

FEAR
R s Bt/
|| || s
HEZE || HERE || BEAR

EEEMAS T

K2 ANTHEREARHAR

K3 ANTHEBEMEIR ML R

gt, W] R AT RALIFE AR
i i, B KB RER 3. )5

18

KN ERET IR ERBEESLTRR
4t —FHR T2 (knowledge engineer-
ing) it 5+ K, IF7E 20 420
SOAEMAR R K AR . 7 B it
(information theory ) {15 BLHY =
7 AR S AN, S N T RE PR
T —HE BRI, A BT XA
RN FHRERL AN 2= > S A
P, et H T A0 3N T BE )
AP R O K — A
75, W TR BN & At 82 ot

Bk, WHR LR RGN NI kS
D, X N T2 i 1) AR N FH A
PRIB I AR S0 bR B ) 2R
Mo XA IRMICEA Newell,
Shaw. Siimon F1 Nilsson &,

55 F SO AR5 T
TS, M H AN R RIS 184
(sympolic operation)if #2 . & 1A
R NFH BN ST 5 R SE,
PRI, BEAS FHIT SRR B
REAT N, RO AL AT S #ERk
BRI R . Wt vE, A
B AR TTEAER . 55 32 E
IR, MPURE B —FE, 2
F R RE Ry Sl . N TR BRI A%
O R R FR R L HIR HE AN
s . AR SRR, @
A A5 #EA T HE, R A AT e
SR TR B AR RE LA
FREM G — ISR R .

75 F SO N TR ey i
807 R Py REA AL (function simu-
lation) J5 ¥ o 38 2k 43 B A ZEIA A
RGP EAA MR, AR5 AL
BLX S BE, SN T8 B £F
5 3 S R e ok
T ATERRN G —HIRIE R
32 EEIEFX

AR SGAN AN TR R T
115 4 2% (bionics ) Fl i Bl 2% (brain
science), 4 1] 52 A i 455 B (brain
model) Y BIF 5T & AR R M
RS 1943 4F 1 McCulloch #1
Pitts @1 37 A i 65 780, RIF MP 7R,
FEAI T H 72 B AL Ak 45 1
MIIRER BRI . BN LITH
Uy S T A 5 o 25 OH) 48 A5 700 R0 ik
AL JFRE T N TR RERY L — K R 1E
HEL 20 4D 60—70 AR, 3T
XCWFFE, JLH J& Frank Rosenblat

www.kjdb.org


http://www.kjdb.org

Wil

FHESHR 2025,43(8)

P2 AT DAL I g T )
HLa§— &AL (perceptron) A AL
2 1 1k A5E AU A Y I HRGE
Hopfield 7£ 1982 4F il 1984 4F 4%
R R P 28 I 45 B, 4
SCHE B B, 1986 4F, Rumel-
hart, Hinton fil Willians $2 1} £ )2
W £ 1Y) B2 ] A% 5 (BP) SR 1% o Ut
IERBLE RS S YN W N R
Bk, NENE BT B TRESCEE,
it 28 W 28 1 56 1n 1T 3 4T T
U, AR, X T 22 X 4%
(ANN) I B 58 B 5 SR AR &1,
24 h 2B T RR 2 0 28 S5 40
RZ B 2] Bk, UHIR X R B
> RRBERL 5T 5 N 2 U
FE A AR, 2 R
field 5 Hinton 3k 5 2024 4F i Il
IR W) PR 22 22 Hassabis #1 Jumper
AT 2024 HFm DURMGAE 2L, e
2 BIE

R S G TP NP S = SN
S 24 gt (neurons), 1M A& A5
eI AR . AR AN R T H
ki, I 2 T SRR R G T AR
=X, T BT S ERAE 00 B ik T A
5

B4 E X F RN TR RENE
45 4 # Hl(structural simula-
tion), RIASHDLA f) A= A 28 X 25 45
¥, IFNHDIRE . S5 R ReT TN
R YIFICH . AR S5 23
ORI DI BE R TR o
33 TAHEX

TR FE SN TR RRE T
¥ il & (cybernetics) #1 ¥ 1k &
(evolutionism) ., % il 1& &L 48 7€
20 tH 228 40—50 45 AR5 ek B AR
SR R E ARy, e TR A
THBETAEH . Wiener il McCu-

Hop-

www.kjdb.org

lloch %54 B e A AR
4, BB T R G5 (systema-
tics) Al R4 HIS, 5 TR 20
B, BERheME RGN TAER
H5F B, FBHES . 2D
KAt B R, BRI
R TAFH AR AE R
R e T AER, Xt B =
o, BIEN . ARIE. A8E. A
HEHN FH 27 ) SFEE IS R G
58, AT R s Y B ot
e, AR NS HA R
W LIRAB2E B — . i
IR SCHE M A E AR e DA WL 22 TH
TR ZBIRCR, s T
YA R BRI — AR, R T
AL B EBEHL LN, et
BB A AR AR R . AT
h FE L AERAEE HE Brooks Y7
RAITENLER N, EBEET—H
“EHLS S, AT R -
SERL BT T 3h AT R
RS

1720 3 SCN B BRHR T T Ik
HURNAT B, B R ReA T Y IR
2 1E” (perception—action)# =X .
1120 3 SO B REAS e ZEAR
FoR 5, N TRGET LR A
e B e T Hie
FEIL S B 5 ] B AR A BLAE
FHMERILH R . 478 3 SGANR:
P55 3 SORNE 42 32 SOG LA B
FEY) IR B L RE T N T
YEREAUE S TR S, B2
AN HE LS S B AFFE R o AT
R SCA N TR Be 98 07 1
K H 47 M 15 #8 (behavioral simula-
tion) J7 ¥, WIA N INEE . L5 HFIE
REAT N AT R, ARIT R
I AR R D Re FIAS [R)4 i 45 o

25 BRI, N TR BBl AL
Al TR, 25 A IR A SCRE
WIRE . 5 SO AT fE
T HOLZ A, NRARIZE TR
T LIRS R B AT 5 AR i
e, N T RERIBITE T LN e
BATTIE . B4 ESOGA N TR
RETR 05 A FIRL S, 5 A
IRTE T A RIE S, B SR TC
ZRTUMIHE R T SRR T AR AR A,
N TR BRI T ik BT 45
HEALL, BIVSEIDL A A £ B 22 o 28 25
Hy, A DIBE . S5 R REAT
SEE YIS . 1708 3 SGEM 4
AGLH AR RS E RIS, 4%
(B oSS =AY e g R IR
K, YO N TR TR Mt
g, N T RERINTFETT 2R AT
RRANTT i, W I RE . 4R A
BT AT

4 ATHREMHRAER

H 1956 E N T & RETE AN —T1]
BreERbE EERRHE RS LR E
I 70 4F, E N AT g2 Ak
N T Re B AR ZE R A AR W
Mo FENTERER K, XA T
B RE AR B R R AE AR B &
JEFTHH . DWW R AR, 3
LA A, BRI,
3k A R BCHE L SALVE RN RN
TARER 3 MEREE,

PN
11 % 5, N T8RN & 44
FARZLZR, R B . LA
B, G 4 R R B i
AANFEARER, BRWB T —INE
S, E LA A AR 2 R A )

19


http://www.kjdb.org

BHE SR 2025,43(8)

Wl

K4 ANTHRERAREZERE

4.1 HMR

IR N (BT BUR LN e <
S I AR T AT T A R,
R AT R tHE S S B AR
PRI R, R A ZRIK
T 0 ARE R 2
TRZIVE, AP ARG R A 0 1 1EURD
Bl R E Ll i AR PE 2
KR GENE, PRR RS 2256 A1
PURBIS IR, 43 3E T FiR r )
FILBMmBILA .

HPURAN T REZ I, AT
AE VR T A0 3, IR AR R . A
1956 4 N T8 REFF 1R T8 i 2= L 2]
20 tt 22 80 AE AR R I Y 30 24,
NTERERIFLMBH, I RFR
S TR TH R S A 2 DU Sy gk
Rl & BN . N TR ReT5T
TR L U B RN
(A, 17T RN AR U R TR A
) . 0 IR AR %l Bl A 7R
fiff . FETRIRHARE S RIS BN RS

HIR Y & St 3 XF iR
N, A5 N Z AR R B2 A
WFRR W F (B RR 2E L
Fon . NBRERBIRFR . N
PSRN R B R R A
IREEF IR . ST AR,
W S A s P HE B R R BN
P R A 2 LA P R e A 42
M RRAE AN, T

20

AL GRS BN H R+ 5
ST R, QAR | AR E
HURIZHE . AU B, RS
HIHRGAE™,
42 HiE

B g SO AR B 1 4
JEXT R B R, TR
IREWMFEY IR TR LG E
o BdEEfE BRI LR 2
1, F8 T A e AT T BT R
LB R 6 N G I i =N 7 3N
PG . PR A U o 55 45 A A I
)R

B RN TR REZ L, AT
BHE R G2 2 I SRR AL A
BERBRRL”, AR E N TR RE Y
RIEFH . 20 th22 80 4EA5 1,
N T AR M4 HLa 2% > it
B REEHF R IRATERE, T A%
e N T B & . A T Al
25 2 R A I T L
P AR Mo, st
AT BR AR AR hy LAt
7 R J A S ™ AR B % S
PRAE RN S, $ T A5 AR i AT O
BEIEAH

A CTINY A EE AN G
FEAE, DA il 3153 A X8
T, D ESHE 200 £, DA IR 1)
S P I0¢ D L B 6 ) il 45 R iy ok
NS €/ TR N = S I el =
2% 2] B [ B 2F ) RS Ak A ) 4R
BRI e,
43 &k

TR R R R T 8 W T ST
()4 A L — 2R 970 SR fige ] 83 1 V5 A
f84, IURE H ARG kiR n) &t
SRR SR . I H =z, Bk
JE[AEUR A HE A

A RANTERRZ L, B

WP BROTE S WY, BT THA
HiRZSIR R L, 2 N TR RER S
B R RIS g it 2, R i
2 o AL RN AR A R R BRIk
AN IARER . TR ) AaE ot
) T 22 J22 o 22 TN 248 SR AL i Ak
PRAF R 72X, DA S B S 1
FRAE A 2 TR . TR
MO TE Tl 3 2 2 AR etk A8 fie
X AR A TG, DR I
A AR A5 . AR
il AR AR, e LA H AR T
G AEZH, WA NN
BHERe. BARE, iR
LR AR TR Z 52 BRI
(ERIN Ik =R7 b AR SR S Il
— I GEMETT, R R A AR TR
el 2 S P A YR REFNHE S AR
R R EAE

Tk R R e SR
PR BB 2 2 5 R L
B, fP 5 S, R
SE AL ECR PR I B HEAT A
B2, FFRONFHR AR
SRR, AR i
(ubiquitous computing) 5 % & 5
2, DGR 5 B TR AR
AL SRR T A A AL 708
44 EH

%471 (computility % computing
power) BT RE 1, RHLASFER
g AR T, RIEh S
J7 W ek mT DA s
fie].

BIRENTARRZ (FUT) 7,
R AL A B s A p o Ak
PR BRE T, RS HLEE A
1 il AT BE O OA R R Y g
J1o BT R R R K e

www.kjdb.org


http://www.kjdb.org

Wil

FHESHR 2025,43(8)

PEUR SR FAR S, SRR B
) R X N T8 ek R AR
AGRBE . B 72 I I St B
SR 5 AR TR I| 2 S B S I
FHMARALRIE o

I R i BRI
A, R A AL IR A ST
%, i GPU., FPGA. ASIC %4
WA TR RE H A2 4500 R
AR 1T AR BN T B v
o KR TR 55 AR AT . I
WOl 8, Mzt R4, &1t
BRSO, AT
BHE T, B e b e
H1o 5G. 6G Fl 7G M 4 (i %k 35 1%
R R L B R RN, N R R
ZHAEM. NTREE ML
BN, MRS, 5
DGR XU | R BELst ANk
AL EHARIRE A, 1A —1k
e MR 55, &5 0 K e 1) 2 )y
[0

5 AIEREMERRR

N TR RER A A WA 5
i, BT RER A AN LA RE
AL ETEREONTHEREA . A
TR BEMREEARMA TE R
BB 4 ERIr A

K5 NTHEBERFEEHARE

www.kjdb.org

51 EFHMIEHAIZEERA
APUR N TR BEZ IR, HHIF
RN T Re AR B AN T
o TR AN TR R AW
KRS R L FRERL . HiRAE
FHIRRE, AR RRIR A 28 )4
AR ARREA | 15 S L FIESE+;
A R R RVARR LS | T fR—I
BOR M AUV ZE | HERAERL, R
T MR 45 AL F AR A HLER
(B> | ke K
o] HETRAE ) AE) | BRI AR AN
WRLE RS, &R TR Y
FSETHERR B R RS, Agent Fl
BREMLR R GG,
52 ETHEMAIZEEEAR
B R N TR REZ I, Bdih
N TR e Uk Fn < AR, JF
RN TR EE— N E T
BHEKFE . EFHIEM A T B
ALFETH AR R (o N TR 42 28 A1
TREEMR R 2855 ) | 45 Tl T 4580
(R HLAR 2 2T (2R 1A | PSR
XREm AL FEPLARAR . A
ML RE W E) L BT
BT R | TR
PR R G S E R AED
WL E 20 N T aemi, J
PR SR S I AV I B S E
N TR e AR A REff e, T
HHRAESE AN TR A R4
FLAE A5 P B TR AE W B Re I Ak
BN TERER S ik
ARG BB RERSE . B RBIERA AR
Gr(BECBUN B S RUN A RIE
HHME) . A EREERS. WL
O MANB R REREMA T
A BRG AT
53 AIZEEMEEREA
LN TR Ry R s Ak

TN, 2N TR REFEF Y
BARIERE . AN T RESL R I
MERTR = W SO R R R
P15 F, Python ifi 5 |
LISP i . Prologue & 5 . C+HE
B ARELE B ) B | iR
Bk MR AR AT
RSN INAER . R IR
2 NI SRR L 2RI
AL EE TR TR Kk
THRAREACH BEAL SR
AR, R R TR B 2 S Bk
RIS PR, RIS Iz
N U, S AF K, DeepSeek.
ChatGPT(Chat Generative Pre—trai-
ned Transformer) fil Sora 55 K AR 7Y
RS LT, RS AT RE A
AR A, B B A R
TSR B TN TR REIT
BT HEAMHR RN T BN
54 AIEBEWNENEAR

B SRR A R
[ PATHH TR EE ST, AT
REfR HEHATRE ), R4k AT B
VIRV, I VN VI Vi P
Nt 2x BB — o B i) S i
CEEV I NPy N 12
AN AT B P REAE AT R . RN T
BREILA 2, T B AR BC A 1Y)
e i R A B 2L A R
R R T RE ) I A RALE
P TV 2 R R R AR
AT o JFATAb BEAFHOR K
B — A5 R 2 A R b i v T
BRERTT R . N TR RE R
RUGRASH S T B2 P55 oK S 4 B
K, X 55 RS AR B B ) B
I EOR o THERE I R T 5
AR AN BT 5, A T L fie
HEN T BB IR & e Fl [ R4

Java i & .

21


http://www.kjdb.org

BHE SR 2025,43(8)

Wl

@‘IC E(szik,pc}l_g&[oo—%,m—lm] 5

6 ATERERIN A

N B FUAS A2 B B 14
I, 45 U R B0
[, WP L I FHEOR AR
e AT AP IO R,
T e O FH A e 2
BHEL & RAFLA 4 441
e o,

AT R I £ SR SR
5 A S E BN, A SR Bt
SR AL S PR
g R RERE R B AR RS 1
UEE ST YT N F R
AR B BLERLE
M R4 RS LA 2R
PR, 0 A0 U kL TH
AN TNET A2 TV IN
A 4 i T e,
i, HEREAR O A R A T8
H T2k, L SO A 10—
ko

i
>

and

B H

X
iz}
oo
[ayay
=
@
MRl
PE S

=
of of of of o of of oF o R
df F Ol B OB OB Ol R oy =

el T
s m oW

o of
(]
I R B

==
I mf If o

g g
=z
SIS

S
o
0

g=
and
[
N
M
H
it OF
L

ey
=t
5
el

pm
m oy o
o ol ol

BEmE S
S EE 5

0F of oF o of of oy
# o omd g >
5

iy &

B E

o
A E

bog

uz: I
>
N
R
i
=

%
.
%%[98.10

NLERER EE L AN 44
TR AL, B TR T e
PR TR N T REHOAR
N TR IESAR M T RE
ARSI EOAR, F AR AR AR LA T

o mf of
o> aobd

G ©OF
=

,118,120,123-126]
o

22

BB, dR A N TR AR
Btk R g L5 —E s .

N TR BEMBARZ R KA
AR B SR AE B N TR BE DR
JEo RRBHE, Bn v O H
ik R TR I Rl R P [R)
K, et N TR RE -l bR
I R T BT %

B R RHEIIS it
FIRL A REHLAS A —TT2Rk . A
B RENLAS FT AT AY
HANRE A K E RETT
NTHERERSEAG—E
XAERENL, F5 ER N T REA
B RE L o
T ATHE A AR
WM TR BRI B B4R, 4211
T ATHEBERPHEAR, A TH
RERLA LA, N TR REH A TS 2%
MAN T fen A 3 . H
Hh, N RERR AR LTS £
X, F SOMAT R 3 AR
SEAR RS
N TR BEMBARZ R T
WL s BEAE T iR A
THEBEZIR, B2 AN THEAEZ
B AR RANTEREZH, HIE
NTHEREZ T . NTEREMS
REZM— AL AR
T B8 R SR Bt i A 7
SRR LSR5 N TR BB A
JEERE LR N T RE R BN
FERY, SRR N T BE A0 A T ER A
ANTER R AR ET
HRAY N TR REBOAR | T dis
AN TR BERAR . N TR RES L
FARMATHEGRE A AT

—
H

H
it}
ad
or
>
[y
>+
Fm

B REN I S A 5 22 5 B A
23 BRI HAB U

AR SO TR RE Y AR
IRF, WBCR G A2 T AL A
THEREM AR, it —LTRA
W 5 RN TR et it E 2 S
%o A BE AN TR RE R
NI A PHA R I R RAR
e, B A HERR T B
S, JLIR A N TR e AR
TR

£ % 3 ik (References)

[1] Turing A A. Computing machinery
and intelligence[J]. Mind, 1950, 59:
433-460.

[2] Stuart R, Peter N. Artificial intelli-
gence: A modern approach[M]. New
jersey: Prentice—Hall, Inc. , 1995.

[3] Padhy N P. Artificial intelligence and
intelligent systems[M]. New Delhi:
Oxford University Press, 2005.

[4] £ 82%, X FE, BREWL, %, ATH
fig S L M. 7hR. b5 AR R
F AL, 2024,

[5] Nilsson N J. Artificial Intelligence: A
new synthesisfM]. San Francisco,
Calif: Morgan Kaufmann Publishers,
1998.

[6] Bellman R E. An introduction to arti-
ficial intelligence: Can computers
think?[M]. San Francisco: Boyd &
Fraser Pub. Co., 1978.

[7] Haugeland J. Artificial intelligence:
The very deas[M]. Cambridge, Macssa-
chusetts: MIT Press, 1985.

[8] Kurzwell R. The age of intelligent
machines[M]. Cambridge, Macssachu-
setts: MIT Press, 1990.

[9] Rich E, Knight K. Artificial intelli-
gence[M]. 2nd ed. New York:
McGraw—Hill, 1991.

[10] Dean T, Wellman M P. Planning and

control[M]. Santa Barbara: Morgan

www.kjdb.org


http://www.kjdb.org

Wil

FHESHR 2025,43(8)

Kaufmann, 1991.

[11] Charniak E, McDermott D V. Intro-
duction to artificial intelligence[M].
Reading, Macssachusetts: Addison—
Wesley, 1985.

[12] Winston P H. Artificial intelligence
[M]. 3rd ed. Massachusetts: Addi-
son Wesley, 1992.

[13] Schalkoff R J. Artificial intelligence:
An engineering approach[M]. New
York: McGraw—Hill, 1990.

[14] Luger G F, Stubblefield W A. Artifi-
cial intelligence: Structures and
strategies for complex problem solv-
ing[M]. 2nd ed. California: Benjamin/
Cummings, 1993.

[15] fatoh, 85 A 2%, ottt AT 6k
K FER M. dEaT: AR RAE R
#t, 1987.

[16] %8 A 2%, N T3 g 2% Uk M H A 38
W J7E EROILE]. EEOARE R,
1995, 5(5): 55-57.

[17] Gu F H. Recent developments in the
EU and US brain research programs
[J]. Science, 2014, 66(5): 16—21.

[18] Rumelhart D E, Hinton G E,
Williams R J. Learning internal
representations by error propagation
[M]//Rumelhart D E, McClelland J
L. Parallel Distributed Processing.
Cambridge, Massachusetts: MIT
Press, 1986.

[19] Brooks R A. Symbolic reasoning
among3—Dmodelsand2—Dimages[J].
Artificial Intelligence, 1981, 17: 285—
348.

[20] 2= 8 5. &8 BE A4 IR ARk (0],
FIRE RG], 2024, 19(1): 249-257.

[21] % A 2%, SOt A T8 RE KL
FHIMY. 28 b5t iR A,
1996.

[22] #8 A%, R, N T AL M.
Jest: A Tl Hi i, 2008.

[23] Cai Z X, Liu L J, Chen B F, et al.
Artificial intelligence: From begin-
ning to date[M]. Singapore: World
Scientific Publishers, 2020.

[24] Fu K. Learning control systems and

www.kjdb.org

intelligent control systems: An inter-
section of artifical intelligence and
automatic control[J]. IEEE Transac-
tions on Automatic Control, 1971,
16(1): 70-72.

[25] Saridis G N. Toward the realization
of intelligent controls[J]. IEEE
Proceedigs, 1979, 67(8): 1115-1133.

[26] %5 A 2%, & REFEHI[M]. Jbst: T
Tk A, 1990.

[27] Cai Z X. Intelligent control: Princi-
ples, techniques and applications[M].
Singapore: World Scientific, 1997.

(28] %< 2%, B RBAE ) 2 RHA R ) 20
HEZR[CY/19984F Hh [ 4 i A sl b
AR B o E A2,
1998: 45-48.

[29] %€ F 2%, B REE T 8 M. 40 b
AL KRR R o, 2024,

[30] 4 [ 2%, BIDUIR. B RE Rl Kk e
TR, B shib=4, 2002, 2804
T)): 142-150.

[31] Cai Z X. Intelligence science: Disci-
plinary frame and general features
[C)//Proceedings of IEEE Interna-
tional Conference on Robotics, Intel-
ligent Systems and Signal Process-
ing (RISSP). Changsha, 2003:
393-398.

[32] National Science and Technology
Council, Networking and Informa-
tion Technology Research and Deve-
lopment Subcommittee. The national
artificial intelligence research and
development strategic plan[EB/OL].
(2016—10—-13)[2025—03—18]. https://
www.nitrd.gov/PUBS/national ai rd
strategic_plan.pdf.

[33] 4 F 2%, B RERL 2 B TR )
PHED]. HHEHLEE, 2017(10): 6-8.

[34] Mariani M M, Machado I, Magrelli
V, et al. Artificial intelligence in
innovation research: A systematic
review, conceptual framework, and
future research directions[J]. Tech-
novation, 2023, 122: 102623.

[35] % H 2%, # B N TR e K
#oo B SHLBD. h 4 A i,

2018, 42(2): 1-5.

[36] 4% A 2%, N T8 RE BT HE 4
ACIERIIN] . SGEH H 2, 2020-04-02
(16).

[37] a5 AEmiAsn: BAEm (5 2om
TERE[M]. S, 5KITER, 8. b
AU B A, 1986.

[38] Shannon C E. A mathematical theory
of communication[J]. The Bell Sys-
tem Thechnical Journal, 1948, 27(4):
623-656.

[39] Shannon C E. Programming a com-
puter for playing chess[J]. Phylo-
sophical Magazine, 1950, 41(4):
256-275.

[40] ALK A #F7Epe. A TR RESH Rt
WA B 40 3 3 040 % JR[EB/OL).
(2023—-12-27) [2025—03—18]. https:/
blog.csdn.net/universsky2015/arti-
cle/details/137311775.

[41] Cotterill R M J. Computer simula-
tion in brain science[M]. Cambridge:
Cambridge University Press, 1988.

[42] LuH M, Li Y J, Chen M, et al. Brain
intelligence: Go beyond artificial
intelligence[J]. Mobile Networks and
Applications, 2018, 23(2): 368—375.

[43] McCulloch W S, Pitts W. A logical
Calculus of the ideas immanent in
nervous activity[J]. The Bulletin of
Mathematical Biophysics, 1943, 54):
115-133.

[44] Rosenblatt F. The perceptron: A
probabilistic model for information
storage and organization in the brain
[J]. Psychological Review, 1958,
65(6): 386—408.

[45] White B W, Rosenblatt F. Principles
of neurodynamics: Perceptrons and
the theory of brain mechanisms[J].
The American Journal of Psychol-
ogy, 1963, 76(4): 705.

[46] Hopfield J J. Neurons with graded
response have collective computa-
tional properties like those of
two—state neurons[J]. Proceedings of
the National Academy of Sciences of
the United States of America, 1984,

23


https://doi.org/10.3321/j.issn:1002-0470.1995.05.014
https://doi.org/10.1016/0004-3702<span style='font-family:_GBK;font-style:none'>(</span>81<span style='font-family:_GBK;font-style:none'>)</span>90028-X
https://doi.org/10.11992/tis.202312028
https://doi.org/10.1109/TAC.1971.1099633
https://doi.org/10.1109/TAC.1971.1099633
https://doi.org/10.1109/TAC.1971.1099633
https://doi.org/10.1109/PROC.1979.11407
https://doi.org/10.1109/PROC.1979.11407
https://www.nitrd.gov/PUBS/national_ai_rd_strategic_plan.pdf
https://www.nitrd.gov/PUBS/national_ai_rd_strategic_plan.pdf
https://www.nitrd.gov/PUBS/national_ai_rd_strategic_plan.pdf
https://doi.org/10.3969/j.issn.1672-5913.2017.10.003
https://doi.org/10.1016/j.technovation.2022.102623
https://doi.org/10.1016/j.technovation.2022.102623
https://doi.org/10.1002/j.1538-7305.1948.tb00917.x
https://doi.org/10.1002/j.1538-7305.1948.tb00917.x
https://doi.org/10.1002/j.1538-7305.1948.tb00917.x
https://blog.csdn.net/universsky2015/article/details/137311775
https://blog.csdn.net/universsky2015/article/details/137311775
https://blog.csdn.net/universsky2015/article/details/137311775
https://blog.csdn.net/universsky2015/article/details/137311775
https://doi.org/10.1007/s11036-017-0932-8
https://doi.org/10.1007/s11036-017-0932-8
https://doi.org/10.1007/BF02478259
https://doi.org/10.1007/BF02478259
https://doi.org/10.1037/h0042519
https://doi.org/10.2307/1419730
https://doi.org/10.2307/1419730
https://doi.org/10.2307/1419730
http://www.kjdb.org

BHE SR 2025,43(8)

Wl

81(10): 3088—3092.

[47] LeCun Y, Bengio Y, Hinton G. Deep
learning[J]. Nature, 2015, 521(7553):
436—444.

[48] Hopfield J J. Neural networks and
physical systems with emergent col-
lective computational abilities[M].
Ann Arbor: University of Michigan
Press, 1975.

(491 PIr A T BE e BK 4202445 1 UL
JRY P24 [EB/OL]. (2024—-10-08)
[2025—03—-18]. https://baijiahao.bai-
du.com/s?id=1812338883244432533&
wir=spider&for=pc.

[50] A T 6E W0 35 KO, ik R E A
“AIRF X" 2[EB/OL]. (2024—-10-12)
[2025—03—18]. https://baijiahao.bai-
du.com/s?id=1812688851073460277&
wir=spider&for=pc.

[51] Kohonen T. Self-organized forma-
tion of topologically correct feature
maps[J]. Biological Cybernetics,
1982, 43(1): 59—69.

[52] Wiener N. Cybernetics or Control
and communication in the animal
and the machine[M]. Cambridge,
MA: MIT Press, 1948.

[53] B¢ 7k, Rtk TREHISEIT
RROIM]. L5 o et 1980.

[54] Brooks R A, Stein L A. Building
brains for bodies[J]. Autonomous
Robots, 1994, 1(1): 7-25.

[55] 45 A 2%, XN FE, 85580, 4. AT
B e LR M. 6. dbat: iR
Rt L, 2020.

[56] TEAEAMIFIERE e K ik ek HLas 20
FALZ B, RO RE R G AR 2
[EB/OL]. (2019—07-30) [2025-03—
18]. https://zhuanlan.zhihu.com/p/76
198924?utm_id=0.

[57] ARG B . Bk BT
BRE = 2R, TR L R
[EB/OL]. (2020—08-08) [2025-03—
18].https://baijiahao.baidu.com/s?id=
1674455605740066541 &wir=spider&
for=pc.

[58] Lieto A, Lebiere C, Oltramari A. The

knowledge level in cognitive archi-

24

tectures: Current limitations and
possible developments[J]. Cognitive
Systems Research, 2018, 48: 39-55.

[59] Tenorth M, Beetz M. Representa-
tions for robot knowledge in the
KnowRob framework[J]. Artificial
Intelligence, 2017, 247: 151-169.

[60] Vassev E, Hinchey M. Toward artifi-
cial intelligence through knowledge
representation for awareness, soft-
ware technology: 10 years of innova-
tion[M]/IEEE Computer. Hoboken:
John Wiley & Sons, 2018.

[61] Leondes C T. Expert systems: The
technology of knowledge manage-
ment and decision making for the
21st century[M]. San Diego: Acade-
mic Press, 2002.

[62] Bonatti P, Decker S, Polleres A, et
al. Knowledge graphs: New direc-
tions for knowledge representation
on the semantic web[J]. Dagstuhl
Reports, 2019, 8: 29—-111.

[63] Davis R, Shrobe H, Szolovits P.
What is a knowledge representa-
tion?[J] Al Magazine, 1993, 14(1):
17-33.

[64] Dechter R. Reasoning with proba-
bilistic and deterministic graphical
models: Exact algorithms, second
edition, synthesis lectures on artifi-
cial intelligence and machine learn-
ing[M]. Cham: Morgan & Claypool
Publishers, 2019.

[65] Bezdek J C. On the relationship
between neural networks, pattern
recognition and intelligence[J]. Inter-
national Journal of Approximate
Reasoning, 1992, 6(2): 85—-107.

[66] Bezdek J C. What is computational
intelligence?[M]//Computational
Intelligence Imitating Life. New
York: IEEE Press, 1994.

[67] Engelbrecht A P. Computational
intelligence, an
New York: John Wiley & Sons,
2002.

[68] Hannun A, Case C, Casper J, et al.

introduction[M].

Deep Speech: Scaling up end—to—
end speech recognition[EB/OL].
[2025—03—18]. https://arxiv.org/abs/
1412.5567v2.

[69] Haykin S, Ye S. Principles of neural
networks[M]. Beijing: Mechanical
Industry Press, 2004.

[70] Hecht N R. Neurocomputing[M].
Reading, MA:Addison—Wesley,1990.

[71] Waltz M, Fu K. A heuristic approach
to reinforcement learning control
systems[J]. IEEE Transactions on
Automatic Control, 1965, 10(4): 390—
398.

[72] Hinton G E. Deep belief networks[J].
Scholarpedia, 2009, 4(5): 5947.

[73] Igbal R, Doctor F, More B, et al. Big
data analytics: Computational intelli-
gence techniques and application
areas[J]. Technological Forecasting
and Social Change, 2018, 153:
119253.

[74] Duan Y Q, Edwards J S, Dwivedi Y
K. Artificial intelligence for deci-
sion making in the era of Big Data—
evolution, challenges and research
agenda[J]. International Journal of
Information Management, 2019, 48:
63-71.

[75] Duygu 1, Giinay S. Design and
implementation of the fuzzy expert
system in Monte Carlo methods for
fuzzy linear regression[J]. Applied
Soft Computing, 2019, 77: 399—411.

[76] Thayyib P V, Mamilla R, Khan M, et
al. State—of—the—art of artificial
intelligence and big data analytics
reviews in five different domains: A
bibliometric summary[J]. Sustain-
ability, 2023, 15(5): 4026.

[77] Simon H A. Human cognition: Infor-
mation processing theory of think-
ing[M].
1986.

[78] Fang S H, Tsao Y, Hsiao M J, et al.

Detection of pathological voice

Beijing: Science Press,

using cepstrum vectors: A deep

learning approach[J]. Journal of

www.kjdb.org


https://doi.org/10.1038/nature14539
https://baijiahao.baidu.com/s?id=1812338883244432533&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1812338883244432533&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1812338883244432533&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1812338883244432533&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1812688851073460277&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1812688851073460277&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1812688851073460277&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1812688851073460277&wfr=spider&for=pc
https://doi.org/10.1007/BF00337288
https://doi.org/10.1007/BF00735340
https://doi.org/10.1007/BF00735340
https://zhuanlan.zhihu.com/p/76198924?utm_id=0
https://zhuanlan.zhihu.com/p/76198924?utm_id=0
https://baijiahao.baidu.com/s?id=1674455605740066541&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1674455605740066541&wfr=spider&for=pc
https://baijiahao.baidu.com/s?id=1674455605740066541&wfr=spider&for=pc
https://doi.org/10.1016/j.cogsys.2017.05.001
https://doi.org/10.1016/j.cogsys.2017.05.001
https://doi.org/10.1016/j.artint.2015.05.010
https://doi.org/10.1016/j.artint.2015.05.010
https://doi.org/10.1016/0888-613X<span style='font-family:_GBK;font-style:none'>(</span>92<span style='font-family:_GBK;font-style:none'>)</span>90013-P
https://doi.org/10.1016/0888-613X<span style='font-family:_GBK;font-style:none'>(</span>92<span style='font-family:_GBK;font-style:none'>)</span>90013-P
https://doi.org/10.1016/0888-613X<span style='font-family:_GBK;font-style:none'>(</span>92<span style='font-family:_GBK;font-style:none'>)</span>90013-P
https://arxiv.org/abs/1412.5567v2
https://arxiv.org/abs/1412.5567v2
https://doi.org/10.1109/TAC.1965.1098193
https://doi.org/10.1109/TAC.1965.1098193
https://doi.org/10.4249/scholarpedia.5947
https://doi.org/10.1016/j.ijinfomgt.2019.01.021
https://doi.org/10.1016/j.ijinfomgt.2019.01.021
https://doi.org/10.1016/j.asoc.2019.01.029
https://doi.org/10.1016/j.asoc.2019.01.029
https://doi.org/10.3390/su15054026
https://doi.org/10.3390/su15054026
https://doi.org/10.1016/j.jvoice.2018.02.003
http://www.kjdb.org

Wil

FHESHR 2025,43(8)

Voice, 2019, 33(5): 634—641.

[79] Michalewicz Z. Genetic Algo-
rithms+Data Structures = Evolution
Programs[M]. Berlin, Heidelberg:
Springer—Verlag, 1994.

[80] Szeliski R. Computer vision: Algo-
rithms and applications|[M]. London:
Springer—Verlag, 2011.

[81] Wang D S, Tan D P, Liu L. Particle
swarm optimization algorithm: An
overview[J]. Soft Computing, 2018,
22(2): 387-408.

[82] Xu R, Wunsch D. Survey of cluster-
ing algorithms[J]. IEEE Transac-
tions on Neural Networks, 2005,
16(3): 645—678.

[83] FB4xtE, 45 A 4. A 3 X Bkl /- /Y
I3 XA B SUR A RIE]. T
HLWF5E 55 & Jig, 2000, 37(4): 397
400.

[84] Rumelhart D E, Hinton G E,
Williams R J. Learning representa-
tions by back—propagating errors[J].
Nature, 1986, 323(6088): 533—536.

[85] Turchenko V, Chalmers E, Luczak
A. A deep convolutional auto—
encoder with pooling—unpooling
layers in caffe[EB/OL]. [2025—03—
19]. https://arxiv.org/abs/1701.0494
9vl.

[86] Cai Z X, Wang Y. A multiobjective
optimization—basedevolutionaryalgo-
rithm for constrained optimiza-
tion[J]. IEEE Transactions on Evolu-
tionary Computation, 2006, 10(6):
658-675.

[87] Wang Y, Xiang J, Cai Z X. A regu-
larity model-based multiobjective
estimation of distribution algorithm
with reducing redundant cluster
operator[J]. Applied Soft Comput-
ing, 2012, 12(11): 3526—3538.

[88] Cao D S, Xu Q S, Hu Q N, et al.
ChemoPy: Freely available Python
package for computational biology
and chemoinformatics[J]. Bioinfor-
matics, 2013, 29(8): 1092—1094.

[89] Mok E, Wong K, Shea G, et al.

www.kjdb.org

Design and algorithm development
of an expert system for continuous
health monitoring of sewer and
storm water pipes[J]. Office Automa-
tion, 2014(Suppl1): 35-38.

[90] Salah K, Rehman M H U, Nizamud-
din N, et al. Blockchain for Al:
Review and open research chal-
lenges[J]. IEEE Access, 2019, 7:
10127-10149.

[91] Dai Y Y, Xu D, Maharjan S, et al.
Blockchain and deep reinforcement
learning empowered intelligent 5G
beyond[J]. IEEE Network, 2019,
33(3): 10-17.

[92]1 Ren T K, Yu G D, He Y H, et al.
Collaborative cloud and edge com-
puting for latency minimization[J].
IEEE Transactions on Vehicular Te-
chnology, 2019, 68(5): 5031-5044.

[93] Wang X F, Ren X X, Qiu C, et al.
Net—in—Al: A computing—power net-
working framework with adaptabil-
ity, flexibility, and profitability for
ubiquitous AI[J]. IEEE Network,
35(1): 280—288.

[94] Xie R C, Li Z S, Wu J, et al
Energy—efficient joint caching and
transcoding for HTTP adaptive
streaming in 5G networks with
mobile edge computing[J]. China
Communications, 2019, 16(7):
229-244.

[95] 2k %, & —JL, U, 5. B Al
BE S P SN ES D e
FEHLNEFH, 2022, 42(6): 1656-1661.

[96] BYIR R, T Jm, XUME, 5. 37 W 2%
Tk R EFR )] M 5F 8L 4
247, 2021, 7(5): 1-12.

[97] Mitchell T M. Machine learning[M].
New York: McGraw—Hill, 1997.

[98] Ryan D. Expert systems: Design,
applications and technology[M].
New York: Nova Science Publishers,
Inc., 2017.

[99] Xiao X M, Cai Z X. Quantification

of uncertainty and training of fuzzy

logic  systems[C]//Proceedings of

IEEE International Conference on
Intelligent Processing Systems. Pisca-
taway NJ: IEEE, 1997: 321-326.
[100] Lawrence S, Giles C L, Tsoi A C,
et al. Face recognition: A convolu-
tional neural-network approach[J].
IEEE Transactions
Networks, 1997, 8(1): 98—113.
[101] LeCun Y, Bengio Y. Convolu-

tional networks for images, speech,

on Neural

and time series. The handbook of
brain theory and neural networks
[M]//The handbook of brain theory
and neural networks. Cambridge:
MIT Press, 1998.

[102] Simon D. Biogeography—based opti-
mization[J]. IEEE Transactions on
Evolutionary Computation, 2008,
12(6): 702—713.

[103] Michalewicz Z, Schoenauer M.
Evolutionaryalgorithmsforconstrai-
ned parameter optimization prob-
lems[J]. Evolutionary Computa-
tion, 1996, 4(1): 1-32.

[104] Brenden M L, Ruslan S, Joshua B
T. Human—level concept learning
through probabilistic programinduc-
tion[J]. Science, 2015, 350(6266):
1332—1338.

[105] Kang H, Yoo S J, Han D.
Senti—lexicon and improved Naive
Bayes algorithms for sentiment
analysis of restaurant reviews[J].
Expert Systems with Applications,
2012, 39(5): 6000—6010.

[106] %% 2%, K44, Tl agentf JF47
GA[J]. D k27 Be A4, 2002,
17(3): 41-44.

[107] Liu J H, Yang J G, Liu H P, et al.
An improved ant colony algorithm
for robot path planning[J]. Soft
Computing, 2017, 21(19): 5829—
5839.

[108] Wang Y, Liu H, Cai Z X, et al. An
orthogonal design based constrai-
ned evolutionary optimization algo-
rithm[J]. Engineering Optimiza-
tion, 2007, 39(6): 715—736.

25


https://doi.org/10.1016/j.jvoice.2018.02.003
https://doi.org/10.1007/s00500-016-2474-6
https://doi.org/10.1109/TNN.2005.845141
https://doi.org/10.1109/TNN.2005.845141
https://doi.org/10.1109/TNN.2005.845141
https://doi.org/10.1038/323533a0
https://arxiv.org/abs/1701.04949v1
https://arxiv.org/abs/1701.04949v1
https://doi.org/10.1109/TEVC.2006.872344
https://doi.org/10.1109/TEVC.2006.872344
https://doi.org/10.1109/TEVC.2006.872344
https://doi.org/10.1016/j.asoc.2012.06.008
https://doi.org/10.1016/j.asoc.2012.06.008
https://doi.org/10.1016/j.asoc.2012.06.008
https://doi.org/10.1093/bioinformatics/btt105
https://doi.org/10.1093/bioinformatics/btt105
https://doi.org/10.1109/ACCESS.2018.2890507
https://doi.org/10.1109/MNET.2019.1800376
https://doi.org/10.1109/TVT.2019.2904244
https://doi.org/10.1109/TVT.2019.2904244
https://doi.org/10.1109/TVT.2019.2904244
https://doi.org/10.23919/JCC.2019.07.017
https://doi.org/10.23919/JCC.2019.07.017
https://doi.org/10.11959/j.issn.2096-109x.2021034
https://doi.org/10.11959/j.issn.2096-109x.2021034
https://doi.org/10.1109/TEVC.2008.919004
https://doi.org/10.1109/TEVC.2008.919004
https://doi.org/10.1162/evco.1996.4.1.1
https://doi.org/10.1162/evco.1996.4.1.1
https://doi.org/10.1162/evco.1996.4.1.1
https://doi.org/10.1126/science.aab3050
https://doi.org/10.1016/j.eswa.2011.11.107
https://doi.org/10.1007/s00500-016-2161-7
https://doi.org/10.1007/s00500-016-2161-7
https://doi.org/10.1080/03052150701280541
https://doi.org/10.1080/03052150701280541
https://doi.org/10.1080/03052150701280541
http://www.kjdb.org

BHE SR 2025,43(8)

Wl

[109] ¥F K 3C. 4 J& KA B [EB/OL].
(2023—12-14)[2025—03—18] https:/
www. meipian. cn/4z3dxff8.

[110] DeepSeek[EB/OL]. (2025—04—05)
[2025—04-05]. https://baike.baidu.
com/item/DeepSeek/65258669.

[111] ChatGPT[EB/OL]. [2025-03—18].
https://baike.so.com/doc/303478
71-31986167.htm.

[112] Sora[EB/OL].[2025—03—18].https://
baike.baidu.com/item/Sora/640609
09?fr=ge ala.

[113] Ren X X, Qiu C, Wang X F, et al.
Al—bazaar: A cloud—edge comput-
ing power trading framework for
ubiquitous Al services[J]. IEEE
Transactions on Cloud Computing,
2022, 11(3): 2337-2348.

[114] Xie R C, Tang Q Q, Qiao S, et al.
When serverless computing meets
edge computing: Architecture, chal-
lenges, and open issues[J]. IEEE
Wireless Communications, 2021,
28(5): 126—133.

[115] &, X4 L, Elss, 5. 5T

= M. ARG G ER Y
e FIIMZE (). AERREE, 2019,
35(9): 44-51.

[116] FBEH R, AL vh A PERE T
B RESE 7 H A RO Y 2248 5 I P
1. HL#R A=)k, 2020(6): 51-56.

[117] 28 A 2% A T8 A7l 4k i I3
s RS R B BEA
31k, 2019, 43(2): 1-5.

[118] % 1924 AT R XE A i T
R[], B AE T, 1995, 5(6):
55-57.

[119] Jason F, and Seamans R. Al and
the Economy[M]//Innovation Policy
and the Economy volume 20.
Chicago: University of Chicago
Press, 2018.

[120] %A 2%, wh E A TR GE404E[1]. B
H F4R, 2016, 34(15): 12-32.

[121] Fan H. Research on innovation and
application of 5G using artificial
intelligence—based  image and

speech recognition technologies[J].

Journal of King Saud University—

Science, 2023, 35(4): 102626.

[122] Zhu W B, Gui R Z, Guo R. Unveil-
ing the nexus and promoting inte-
gration of diverse factors: Pros-
pects of big data—driven artificial
intelligence technology in achiev-
ing carbon neutrality in Chong-
ming District[J]. Water—Energy
Nexus, 2023, 6: 112—121.

[123] Pelusi D, Mascella R, Tallini L, et
al. Neural network and fuzzy
system for the tuning of Gravita-
tional Search Algorithm parame-
ters[J]. Expert Systems with Appli-
cations, 2018, 102: 234-244.

[124] Waschull S, Emmanouilidis C.
Assessing human—centricity in Al
enabled manufacturing systems:
A socio—technical evaluation me-
thodology[J]. IFAC—PapersOnLine,
2023, 56(2): 1791-1796.

[125] 25 A 2% AN TR REAFE 2 R).
45, 2017(6): 20-27.

[126] 4% A 2% BN TR R I
TR, B ARER, 1995, 5(7):
59-61.

Construction and exploration of the discipline system of artificial

intelligence
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1. Xiangjiang Laboratory, Changsha 410205, China
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3. Hunan Zixing Smart Medical Technology Co., Ltd., Changsha 410013, China

Abstract This article explores the disciplinary system of artificial intelligence. Firstly, starting from the definition of Al, then proposes
that the disciplinary system structure of artificial intelligence consists of three parts: the scientific foundation of Al, the technical methods
of Al, and the applications of AL It believes that the scientific foundation of Al is symbolism, connectionism, and behaviorism. The main
technologies of Al are knowledge—based artificial intelligence technology, data—driven Al technology, algorithms of Al, and computing
power of AlL. The elements of Al technology are knowledge, data, algorithms, and computing power. The development and application of
Al involves economic, technological, livelihood, social, and other fields.

Keywords artificial intelligence; disciplinary system; science; school of thought; cognitive perspective; technology; technical elements;

knowledge; data; algorithm; computing power; application
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