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Abstract: Tourism, as an activity that satisfies people’s desire for diverse life experiences and knowledge, has had
profound impacts on the economy, culture, and other fields. However, with the rapid development of technologies,
such as the Internet of Things and multimodal large language models, traditional tourism is unable to meet the de-
mand for intelligent and personalized travel experiences. To address this, this paper proposes an interactive personal-
ized tourism service system based on the concept of parallel intelligence, utilizing the ACP approach and multimodal
large language models. The system constructs a comprehensive tourism model and leverages retrieval-augmented genera-

tion and multi-agent collaboration systems to create a new paradigm for personalized tourism services. Additionally, this
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paper explores the application ecosystem of parallel tourism, expanding the tourism ecosystem from four aspects: cloth-

ing, food, accommodation and transportation. This paper analyzes the integration of other industries with personalized

tourism services. Parallel tourism is poised to bring new possibilities for the development of the tourism service industry.

Key words: parallel tourism, parallel systems, ACP approach, multimodal large language models, retrieval-augmented

generation, metaverse

0 315

R P — R o - ) LA 0 38 o A T R o R
Y, ATAT RS REGEs. HESH K
ITRKIBIRAT. B TR 2k, 8@ TARMK
JRAFAF RIS T ANE SR AN f o RGBT « ETeAE
1841 SFAL T 1 F 58— IR A M A R e i 3l b i
EIRIAL R ITE . WEAH, A SRILK
HEE LS AT H 2 K B AR VIR SR, R IR GRS
o bR TG, BAURTES I SRS IR R
W AEASHRIE TSRS 2 M. LI A
REHAR ) N i3k — P 1RV R R, NiiE
PR T T 22 B4 I AN S A AR 55

T I Al 25 F ) 78 32 3 2 7 T RIS, B3 2 0
AR 7 RAI A SR LRI B B B
BE AR MUHCE 52 R LR 3 i R PR AR, 4
K, BT AATEORER AP B R AP AR AR S, IR
Ui MR 55t 7 EAE PR BRI A P ARG BT RS b ¥ 12
H 5. o H 288K i B TSR DK
BRGSO 6 (8] 45 SEE 2205 R BBk, AR 4R
iU AR 5 1 3 L T s o

AT RGN — RSB IR RSV B SRR
HRR R SIS, iR IR S SR T Rk i
BrigAt. ZIe i E R B ST R E KR
BT R T 2004 4 1, HoZ0o ACP Y, Bl
ANLA%: (artificial systems, A). THHESLZK (com-
putational experiments, C) FI-F4T# 17 (parallel
execution, P). ACP J7i% & 1£ 18 i 52 023 [ AT
THESSkREME R RGP — R EZEE,
FSEBR RGAFAE W) A BIR R R TT 2. TR E A
FEVFEN G . B EH] B Re RS, 4t
K RSB Tz AN 2R
K& 5 B  (multimodal large language models,
MLLMs). faZ 54 (retrieval-augmented gen-
eration, RAG). Z# BEIA RS EH MALARNIZTT
VAR SEBLR AL T HOR SR

A0 E R AL R AE 2014 450 T8 Bk

RSB R, BT OAT RGR TR
TEIANEA IR SS RS, B ER et R Re kR
RN AR S5, AR AT S, RS
EHZIUEE, SCIER IR ST K TR IRSS
MR F . A GBS HERE KRG p)v &, Bl T
e R A A A R AT (R AR 55 7 6, S Ui AR
% R G AR et .

AN ZHA R 55 1548 B AR
TR R SHkIR: 26 2 WA PATIRIE R ARHESE
H3 WA PATIRIEIR S RGN B A 477
A PAT IR IE L A7 s 58 S W45 & SO AT
B,

1 FRifFHITERSHEX

AT MR AT IR IRl i R 25 4
FATIR ) R R TIRE,  FHEE X i it IR 55 76 75 >R i« B
VN 8 N s T RN E? o Ao = RN Rty
T AT b ) 3 1 AT 0 )

1.1 ZHEMEX

SRS ) EE LR BOE SN F,  [RIRHE
ARG — S SRR 3 3, ClIiEZ) (K&
HA S E RN B A S RGR, =R R
We SoAL B BRI, B R % R DL S iR
FElsERE, RIEHATIIR RS 2 T 547
W, BliRmsipl. 7. 9%, XeFER
()22 5 FERIAE AT 5 . MBS
P Bl AE g 2 T, B TR SRR AN AR
Ab, AR A S T Rk T 2 (R 1
SEAT . EMREEAE b, VR AT NI AMAE(S AT 4%
A S EEMIR — IR, XTI
BT AR, T T AT N IR A S
T R N P2 R R e i 7 SR 3E 52 S B R &R
PARSCA R = g, lan: fE B RS b, R e
Hby DXAS [ (R PR B ARRAE LA B Rk B 5, 4 5 e Ui
R R E AT L, SR
FIT A By 4 Ui 2 R B RS B LA SRR AE 22 X6) T
HINE AT A BR T W T L R



© 166 * ekl 51

AR e

SN AN, IEEARSIRE (g, MRS
[F) o o0 T U0 75 SR P AR BE MR o A% 458 PR IR AR B AR
RO IR L 22 Rt 7 RRE, HR AR I AR I A
PRSI, AFFRE BN TR E . R
AT A B2 5k 2 AR F AR >,

UBAh, MR R RIEAIR 2, ik
A &K, ERIRIFR RN EREG 2K,
TR H L2 e AR, a2 4 il KRR
R SRR, T S R T 1B R B A B % 4
ARG, P R A RAERT . e ik
Ui AR 55 ST K 8 22 R TR SR e — R Bk AR A
fESR XM 2R, A B TR AT SRS AR T
W2 oy FOIR S5 04k, 2 e 25 R0 e FEE R RS BT
T HE S i i b ) P RS A FE
1.2 HKARRSFKR

BEE N TR e SIBERHR R, TR
et Retl, AT R PR T R R, RIE
B BB A B T ik N SR, Ho, AN
MAHERE Z2 48 ERR IR 2 10 N IF AT 94T ik
TiE s B B AR, AR TORS A HEER SRR DL
KEHE M. BAT, MEWHERE RS EZR L
I BOR S, A5t R FH 38 A% 50925 5 transformer
HER) R S S i I 5 SR TN BE T, AR FH P RN H
(M R AE L R I B S AE S SR R A A AT
PP W . R BITHOR I, e
B 2 BRI 57 o AEUAE BT 24 AR = L 1)
BEMHTEE R E, ETFENRGERZHE
PE, BN SEIAS [F] SR GE ) ) SS I s SR . ST
BR SR — KBREY. BUE RS K 2 BIE TR
H B IR AT B2 5, ABAE € IR AT AT R 77 TH Y
FIE A,

Ak, & RBISE (vitual reality, VR) F
HEEILSE (augmented reality, AR) Fi AR KR,
REAAARIG B BEA TR ML ) R, LR A
2 RIS RE TS A b A KU A S AR BTG
LN CIO WA 2 S NNV & N e T T
UL AR, ik e TR AR L S A, (HA R
ALK FE AR SCHL R SRS N IS AE — e MERE, 7R
LA G HAh S R RE R R IL [F] 2 R

5, B R R IRAE 2 Hi R I I 55 v AR A
R EE, HRERRARS, FalETHRES
AEFEAN N T Ge SCHLR IR HLAS N, AT DL 42Tt
AR R PR . — e X RS LA

N 9 P 3R A — S ] B Al 2% DA o P A4 56
AEENLA N RS B (e E e ok e, JEE
A 50 PR A B SV TR — 2R3 T 5 AR 25 L
PN, DL L R G (1 2 R Y
1.3 BRFAREFK

FEET R IR S, P IR 2 e Tk
FIRIE. FEABRBRAAERL (a0 G 3R R 4%
By D FIAAT, I IR S B AR A 7 0 20 ORI L A AR
WEFRAT NETEE I BT AR R AR 45 75 5 K
A NS CORAT R A« D7 58 e SR S A7
) BHTWREER 0T, X ATRE S| R AR SRR 2 4
I A, e i IR 55 R A 7 A6 200 7 1 5o i i R A
BROR P B 22 4

JH P A RSO R A7 At 75 SR BN 2% AN 1)
FEhE . T LT & LRI IR S R S a2
BTN EAE, Wl A A LR SRT &R
GLAE, IRELEE = 7 AU [ 7 LA A I R A 22
ERPHE. T & WA i Jex B 5 sh ik R 58
TERZEE R T — KBhAR, X 75 4 3 B 1 1) 53 )
J B Ay 4 ey AP

A, LB N LA e (artificial general
intelligence, AGD MRG0k 7 — &
FIPRER, BT EAR M, I REdER T RERAA L&
AN NAE B 5 A A T W, i okE
Jite Ui IR 25 B R 22 4 7 THI 4 7 SR A PR R 5 4
BB EARAH 55 2 A2 O i i R 55 32
TR e, AR P EERL, R G
JE RN
2 FITHRF R GHELS

AR SCHRE H T AT R I R G ACP 7 i N
T e AR S5 MR I B AN PR AR U 75 oK A P
AR ZAEEM TR, AL R Ik 55 1
o A e IR ACP J7 15 fif o i Ui I 45 AH 2K 1)
B Z 24, RG-SR RGMEI R G A
WA H I VE, B AR R G S AT VR I 3R
WU RS SRS 22 BT
2.1 HTEREEILHIR

PATRGMACP ik, MAT RGP &R
SR HEBIF T R SRS H, @I N TR G
W TECRS PRSI RS, RASLMARGN
AR BT, kAN T RS Kb R4
ITECR Y M R . AL AN R B BT, S



EipR TGRS TAT IR -

IR R ST ) R i R 55 - 167 -

BLXT SEBr R G 1095 5 LUK R 5 1k R i 3R 71D,
CLAETE 2 AT R I T L5 K I N W 77

A I T AT RGN ACP J5 i, A0k i il
SRS . BRI T R, R HSPATR
W RFEHEL . WE 1 Fos, TEFATIRIERSH, A
TR GAE NN SEBRRNE R AL, 75 ZX iz
ST, JRERIE R P ATIRER . B
ORI S A BB AT R
SRULH T RITFESE S, WA TR . %
RGUE T H LI A VN IR T R, R
2 RS 0 RAT R G AL, AR
R, RN, SRR RITHIF RGN T
REL, MR S 5t A R %

%R GK ) ACP J5 VR 4R 1T e i 45 FH 2 1)
TR TS, FEHER TR RA RS
IR, TR < NTEBIE” RS, 7
ARG L, ZRGEN T 2 MR AL A1
BN, ZMEAE ZIRE BEHE . Aa MRk
PAKAE BT REFZMHEOR, EELIREE RS2l 7 Xt
TR SS 127 v S S, Y f5 S 75 ok
HR i 55 R B e A
22 FITHRERGIRILIESS

AT IR IR S R A FE B R E . ACP R
412 MLLMsfRELZ VL RN FHE, Bk R G4
JuMeTour, WIE2Fimw~. 1% %% K H ACP J7Ex%f
LR R a UL S AT R A
DAFE e e Ui AR 55 (0 R B AT P i e B . e RO I
% W2 KB MeTourGPT 1E A R G CER,
P STIR AN N S E AT S i

ORI, 3 E S s R AN Ab

HR,JE ) 75 SRR U AC R AR S bR 2 4 b ) EdE
23— RINMEIR LB R AR BN T RE T,
NN L RGR DL R i e 8s S il

ACP R4 JZ FEAFE LR RG . N LRGAH
THE SIS 3 ML LA E . PR RGEHE TV (In-
ternet of things, loT). #F2F4 (digital twin, DT)
SEH RTINS B, E N THET
A2, MM EE B 52 E B ED
Bro NLRGAHE LIS 2 a8 il F8 7 g 2 42 1
(application programming interface, API) X [
JHIASR FH SR AT BN E AT 22 L. FETHR SEES
4y, PSR BE (federated intelligence, FD M,
X HeBEH AR (blockchain, BC) Z & AEHME (multi-
agent cooperative coordination, MACC) DL J& £ &
458 4 i (retrieval-augmented generation, RAG)
SRR R MeTourGO HVEMA 52, ki IR 5542
Proi K IR SCHF LA S o M ik RE 1T

MeTourGPT 15 Jy AR BILX i S S 3 47 51 =
T TAT AT R T B S0 ) 4 R o B LB R Gt
H, GBI CPAT A HARTHIRSS &, SRl i ik i Al
25 ¥AE 48 MeTourOS LA & 2 Hh 0ok o 5 1 i e 20
21 DeMetourOS 7£ . H JZ SKHLiZ 45 R . B E &
TR IO RS SR Ui ) 4 % R e IR 5% R 4t
FTIE U 5% 40 MeTourSora 55 . 37 5% . #2 N oK, 4
Xt ACP R4 )2 UL K MeTourGPT {2 2 H 1) 8%/~ 3K
REAT VELH I A
23 AIEZG% (A)

N T RGAE ACP J5 32 1 3 BT e 2 i i A5
OLFH A 2 3 St 57 1) 2R G AN BRI 3 AT SR A 23 A
DT &3 ACP TiEZ N TL.RAMFE—, L

TR o AT R
KHRIE SN TEEELR

e S T

PER

Pl siipis

23 5

B, PR RS

B, M. Al

R, 2= YNGR

Bl HTPAT RGUH ACP 7775 M FAT IR R GoAE 42



- 168 - BRERRE SRR AR e

RIS RAE RS : P NN e i £
{} MeTourOS DeMeTourOS

MeTourGPT;
@ LSRR (MLLMs ) {CEZ @

PNTS
X<
BRI vl | BHE) | e

<P %5\
: oA EEEELY Wi 5
. wa | L8 8 8¢&¢ [P b{omof] :
i AR B ZEHEIME §
! eee ] 2 o i
Y L s
E 2 AT 22 SR | |
I NS - et KA \ 2
: e i o & A5 !
: ML 510 APL HHR (MeTourGO) APl RS i
i FATMEE X AL X ;
: AT 5% < O Tz 4D > P |
— ST TS— - e e
g B [ahi] B [aalt] HE IR g
! o o ’
A A b @& | HmRE | =g |

B2 MeTour FAT iRl k55 RGHELE

CFEHARE UG RGY, RIS R, Rk . £ RsEEh, RAEE R
ANTRGHN EEFHURERMDT KBS FHE RGUCEM D Wit B (8 5w, WA v i
B KRN EOMRS S, DECFAT R R R BT R SR A, AT R
X, R RSEpr R MBS S, FEIRGS L. SIE R E S EM R AT N L H, W BlE



EipR TGRS TAT IR -

IR R ST ) R i R 55 - 169 -

Unity. Unreal Engine 5% T. B AE B I 5t h %
i EEEH. B WEERS KL, N1 5%
br&GAHIER:, N T RS TR ZER AL 5L
R R EES), JRE ToT BoRM
LR AR R 2%,

N1 SRR ZEHE, FEAR s
RN —Le F P B LRI RIS S, BAE TR X 1%
5ot BB SEBR R G5 0 R P B S AN AL
HEE, TSGR OEMEEE LY
FRPEAE R, AN AT 38 42 77 A 3744 1) H 2 #4085
AR (s BRI S SAAE G stk
) DL SEIA R R (Al . B, W)
LA, XEFEFES M FRETILH, U
e MY IRIE T S . N L RGE ] L
VR AR EAR N H 2k R 400 i (B A 56

SPAT R AL DO RS2 bR 2R 458 BRI AL X, fig
BE AR R AH RAS B L . ARG R AL DX
A G EhEd], FHE B NIL =S Rl
Dyt G A 2L ZR DL R Oy B ARk AT Hicd s o b 45
fil, fESLh R EET Dotk BIRHAR
(decentralized autonomous organization, DAO) [
FEIX, dE I KB R LR RE A B RIESS B
IR . 2ot IXE BERT DUR 47
BEL, EN T3 POk X b 45 B ILZA LT
REAFIFRI DA ] 5 58 47 ROl 4 it sl 32 512 37
SR P TE B3R N T RGN IR
FEEAUL LA B e Ak X VA BE,  BEAE R AT RE LRAE R UE
IR R i “BREE7, A P RN e
IR -

24 HESE (O

TSI T2 S I AR AR A TR S
BEAT SEER AN o3 A, SRELN B R RGAT N IR N EE
fifto AEPATIRIFRSS R GEH, TS E E TR
W55 77 R AE S AT, BRI SE R R G RIAT
REHIE RS BT . X — i R A X A
IARSHE, I8 S g AR A T 40 S R RS R I .
THRSEER I 5 — AN 2L TR T AN AL, T2
FRXTAS R KA T AR RAT AR HERR AL W, o7
fili R Fir il I SEIG MHAAS [F] SEmG O RCR, W B R GAE

T 55 S 56 38 ik MeTourGO By 1K & N s %2
2 ARG ARSPAT (B B RERME eI
SRT AR OT R0 BRFRE RE T H R F P RIS AL

AW, IR A % B R, F
I IL R S HOM AR B AR E s, 8 P S 4
HfF g S AL, A RS H PR . ZER I IR
FHRNE, B REREUE 1 RAAEANRICH B FA
I LT, 4R eI Ak A0 kAT AN P Ak IR 25 i 7 10,
X B T A7t P R T Ie % A S8 BAI RS
PN S5, a2 i 7 2000 S R A7 i 5L
W, AARECE (038 P ERUR T BB, TR &R
G AVERATEE . 28 ReMER TSR 2T
ZRA. ZRRERGHZ N EERIRAR, &
AN BEAR T ABAT R EAE5S, ol it Y e T 2%
MRS, TENRIEIR S RS, £ 8 etk UM E H
TE M REAE R RSB, wATREZHE, 8
€ AF1E TE 5t R HERE S, Ref il m a A
PEAL IR S K o A R I oA B T 3R 0 K 0 AG:
RHIEDRE, HAE TEBRRS AR
#, MWK E R RAHERER, HERTRER
ok A v R R R Y, EIR IR S R G,
FA T PRodAs 2RI AR A F P 75 SR R A5 B A0 i
B, BEUSER T FR G e S FE AT HERA P

HHESEG AN T iR HEAR, BRI E
BARPRIEIR S R, 3 2 F P ARG R SR IR
b LR e 4. THE SIS AMY BE R T RN g
K, I BRI 5 AR50 AT R G B R 2 A
ZARAS KGR B B8 4 5] T B S IR AT 4
0 B SN AL B, IR T SRR R 45 IR R 4R Me-
TourGPT, i MeTourGPT #1745 1134 % .
25 FTHIT (P)

£ ACP J5iEH, SPATHATH T AT IHE 5258
MR, FHENT RS0 R G037 HdE A
H5EERD). ERIFRS REH, AN T80
B AR 45 J7 %238 i MeTourGPT & 2l L fr R4,
SR RS RAEPATZTT S5 W P R HE
B, SERTRBN T RGBS E, AT
A2 G5 BAALLRE B2 AN TN e

N TR Gl B n ks e sk, SLbr Rgudd i
RIS SEBRT A . N LRGSR RG 2RI
A2 EL ML A 45 1 2 ) B A A J2 R B8 ol B I 36 AT
BT, X AT DL K 2 o B A ok sk
. MeTourGPT HEMS [FI B AbHE SCAC . I . 540
AR B A 2% R, FFRG 2 FhAS ISR AL 4L
IR R R . MR R, MEAg . Ml FURFIE
PAJ T A, Mok 1 R IR S5 (A [A) 75 3R 22 [a] (1)



< 170 - BRERRE SRR AR

e

Kl ez AR SERE A 2 (10 A . MeTourGPT
ABAHRBIFEAR TR, GBI R gefbsK-1
MIEAT 8%, IR R A PR R G0 & 3 A
At .
2.6 MeTourGPTXIEZ

AT IR IR 55 R G % MeTourGPT £ N R 48 H)
AR, At oM e & A iR I IR 95 i MLLMs. %t
R IR %5, MLLMs 7 22 B4 AN SB[ T RE -
— R FERF/Z IR BRI AR ), DOERR
WS 205Kk R FHmEXNRIE 5 T H
LLMs HEAT IR o 100X AN 75 1 LLMs Il 25 1) 2
3K, ARSI TR IRSS T B 2 RS FE AR A RO
ZER, B3 AN . B, XA A ERB A SR A A
B, oA S LR ERE . Querying
Transformer F1X [A) ¥ & Sy HLHI S 077%, Wik 2L
Fiy 5 45 245 0 LAY . T A AS ) 2 22 1) 4 AE
B ST )[R BT, 8 iR 5 A2 245 % R AR 28 R 0 5 i
{5 15455 1Y R A% B 07 e A5 A ABE S TR) 1100 AR ALk A 22
P, BEMFE T 2 RS JE AR A (1 0 A HE A e

Hx, TSRS T A AT R, B
SRR S s P PR R, WSS TE
L ERBE RO B S . ASTHESCAR . BUR AN & A1
P BT Z RS, TN 2 RS A AR Y 34T 4

L. ARV 7T 2 RS HE4E B
LA LA BE et — 20 B AS, X HELLR Y
6 0 A8 (ladder side-tuning, LST) FIK ki& M
(low-rank adaptation, LoRA) Z5Rifitl LA,
BRI RNSEE, JHRFEME
FePERIMERE, PR B IE N SRR I
b, AR ICR H AT i g AL (proximal policy opti-
mization, PPO) %5t i oAk &% 1 Hyk, FIH
CNTERIER” B E ARG S, AT I —
A, A RCERF A& NRTF Rt . &5,
A i D REAHR IR (few-shot prompting) B4 A
BB 4E (chain of thoughts, CoT) Jyik, #5BhiH
T PR g A o 75 2 D IR N B R I S5 R 5%,
BETAA R AE AL 38 2 FEAL RN S R BRI, Refg iR
PEEERE 3 N SR I R e 7 =D, AN T AR
LEAIUEZS Ao

gt FREERESS, 215 3] MeTourGPT
I RS, HHH RAG M MACCH#Y, 5] %t
HSLIG NS PR RGHEAT . H S, MeTourGPT £
WO TR AL BE 22 R R T A A N B, B DA
BAE R B . #E, ERAGHEZRE T, Me-
TourGPT FJ FH A 2 ML M TR PR B AR I 2 3k
AR S, RIERRBE S S R N8R

%ﬁi&ﬁ‘:’ﬁ

@ X EF3C

|
CgpmEsEsn |
BRMBEAE |

|
|
1 ey Querying PAE N =i .
I Eﬁg %;ﬁ L AAER R Transformer B %;gﬁj%éﬁ :
il (OE-mH :
! == 2 XCLS BXB |
J |
- |
! ( T ] ) |
e e e e B S I i
rmrmrm e e e e g T PP PPN -
2 REARHRIR

o -
| 0 5
: P Lo mEsE:
| gt
I ! I S| -
D RTEAAKTROGIR TR | i I~
L A L sREsE
L @i ! | EEHE
| @ ek : o |
- ® : 1
: |
|

"id": "XXX.jpg”, 1
"image": "/XXXX.jpg", I
"from": "human",
HValue!l: Il<image>".“ I
"from": "gpt",

"value": ... 1
|
|
1
1

TEA BRI A4

T NI I bR O 1
CNAEIRIRE” U B OR

B3 ZHSIERE T MeTourGPT #4244



EipR TGRS TAT IR -

IR R ST ) R i R 55 < 171 -

BRSEIG LT SPIRRITUNAE R . 28 EE RGuE AT
B RS IE, R AT SRR T AR S
HOTEA R R, SR BEARAT TAE5 5K
B AT IR o 7ETHFE S By, MeTourGPT
FRAE AL R 9 25 BE T SR S H U H A &, B sl
W sns, ShAABSLIGHRE, RAWEI L
e, REMmAEN. ELFERAEF, Me-
TourGPT A= it B #efE 45 4, 11T 2 & Bk R Gk
17, AR IEAT R RF S Rtk RE. @it BiA
2, MeTourGPT 7E ACP £ 4 1 REWS Rk, & fig
HPAT IR S AMTSS, 56 BRI IR 55 FLRI A HAT
ES

3 FATHROHFRZRIRERA

AT IR RGP RIS T AR E
5 EEXTEh A BIRE SR BT iR i 55
1 H EAES L FTEECF IR 7T 55
3.1 AEMEXFF

Xt 5% L2 (alignment engineering) & i AI 5
MAGHEE R E NEME R — B0 TR . Rl
k% R4, PATRAGHNRET RFEESH
P EREAT HARXS 55 o % 1AT 24t LA MLLMs AR
FEPATHNAE S, IR ZAE MLLMs B )I1 250 72
HORIE MLLMs 5 A BUHE X 55 B2 e &t
4048 T MLLMs f0 Il 9k DL B 22 U5 B4 A 28 fg
71, SIS IO SRS R R0 T 2 R v AR AR Y R R
JE NI T s A B 5 E N R g, s AR 5
F 77 AT IE XS T, IAE T T Al )
TIRAE YR T HEAT B R 55

NZE AL 2E>] (reinforcement learning from
human feedback, RLHF) Re@ AT M E X 5%, &
M a NIRRT 2 SRR R
3 N BB B o J7 =R, %t R e IR N 2K
PR ORI AR Rl 22 A g tH i e s, i I o
sy B R R T N E P R R A R . BT
XL S, A AN B A ) EOR B 2l A
R, DTN A e R BT BT R,
HFH 2l B 2 i 1R 22 i A5 5l ad PPO X A2 B
B AT O, B DR 24, 6 H 5 tH S A
ANEIGE o T30 f5 SR 2 P2 4% PR A
T DR G R IA B TR AR, FEREAT 6 AR AL T
#, RLHF JjiRIGATAH T 2B N, F3h%
S BN IR B S A OCHOR, i — Rt

TR REALE R g AP, A AR RS
sEAEEE 2], RLHF AMYSE w1 15 7R Ayt 10 o &2 A ]
S, GEHgeR R NROME B 55, N
T SR PR N B A 1R SR

REET0E F TRIE RS 48, AT DN R
NNKHIIRSS RGN 5, B B AR S5 Rt
DAEMRSS EA BRI NZEHRE R EEEAH
FUHIBE AL 22 4 1) R, AT 1A 20 A 02k DL AL
DAO HJANTT B A T & MR, A OR B )
AR A, @ E AR, B R
TR R 5 NEMEX T, XM BN
TRAT RS TRAEHER . B E RS TR .
3.2 HENHSENEE

iR e A R R B 2 R AR LR 8 B
1, R ER B IRIER A S, ARG
o T SEIAN A RIS HE R BRI, Al
FOREEREE . AR A A S5 D IR
SCPLE T RAG I I RER R, B2k, el E
Wi e T Wl ARl BUFBORA S R
T AR X i A AL S AR & B B d R B U7 AP
BRI o B AN SR R BUR B, IR AN A U
#& (WHTML. JSON. XML) %i— 4 ks thfh
Hmktg, I BARIES A (natural language
processing, NLP) 7 ARBAT 4390 . iy 44 L AR R 1
ANSCZ I, R B e A o S R L T A
o s SEAATA] BRI SR RYE A, 48— SERRIR ISR R 2K
TS0 SRR, LT B R A R, s
SR BRE. NS WIS RTRIECR AR SR A
FHR (gL, B, 35
SALR, FHiak 5 i 8o 2 5 N B
Neodj, ZESZAIG RV KIE I & B S8 . ok, fE
FH 5347 =038 2= A1 53 A7 51 28 Elasticsearch #4) 22 {5 HE &
51, KPR R AR, I A XU G Y 2
(bidirectional encoder representations from transform-
ers, BERT) EUH) TN A 4ifid#s (Sentence-BERT)
BRI A: il S, M AR ), SCREE UL
B RO, BREARAREH R, Eidh
W A SR LR A R AR, SR &
RRMRE PR, KRS RERHETI Y
e, WO RS R R, R SR
A BUR. IEESZESEERER, FRREY
IBORBEAT B RRIE B IR, ¥ 2 RS En
NG TT IR B, AR RS20 FH T SR



<172 - ekl 51

AR e

AR TR A EARTE S RN, B TR ER R
S E RS, FH ZRANEEAR T ISR, SE
BN ST AN BN A B R . AR OB B I B B
VAL 79 CanmulE vEAG A (bilingual evaluation
understudy, BLEU) . [f] [1] [2] 17 ) 47 22 37 Al & X
(recall-oriented understudy for gisting evaluation,
ROUGE) ) ANVl 5k, #2m A4 i 2 i) i
BT, WRERAE A B B HER AR . SINE
PPN 8 B 2 BE R 22 REPEAE LA, B2 s A BBl 182
b R PR P R O RSO F L BRI T
—ANIFRIE SECR R IR R R RS, Aeighe
BEAT ., AERRAI(E BE ) A W S SR AR IR SS, $R
FH ARG A0 53 THER AL

BeAh, T RAG HIHER RGEHT LN ] S fit
AN A AN B 2 (R I 45 B 7 I 1Y st v
PAFETPBL HRER RN B, N
HHREAEIRIEAAE R, IR BT AL P, B
T DRSO B R — B0 o X SR B A S A AE (S
S, R LR RIS R . SRS R A
B, BT IZR MLLMs Y1464 RAG B 4Y,
WA L SR R i AR AR, Rl ] s o S Bk
X RAG BB BEAT S0, DARACHER BOR . o2
RGP KRG B 2B B 5 EE A A
FIARERAT P SRR AT . PP AR i i
ST P B R s T AR, HERE A RO Gl R A
A5 B E & T mAR A A R R
P SRS 5 Dt e HERE A WSO T = Bt
PR RGMAB B, B B AR T e ML R
A, TR RS RIRSE TEA AT SV, R
Ry b&ISE, 2N BRSNS P R AL &
giveae, MIMIRBLREHE. RIS RS S
R, ARTHH P BRI AR B0 A T
3.3 ZEMNBEESAL

R BEIRIIR S 57T, RS F R AR
MEZ . B, ESHITBIEE N 7RSS AR
PESARLNE, (645 RS8R REAAAE T I R 4R 5
SRR 5 I B Z A RO . AE v 2 B Re i
HRLA R, KA R ¥ 26 3 3 MLLMs Ab 3 Al
PR A FRBLS KSR, oAk B AL
&, DI ERES TR B, FH B 55
REMEMAREE ST, B AATSS 0 il 9 ol i
WIFAESs, IR RS BTl B € H R A B8
. RIE, ZRBEERG ISR BRI T Ae

JIFCAEPIRASTE B B, 8 M E A B AL =
FEFPATRR . &, EARSHICH B, it 28
AR PPAl BN B BRAR R KA R B IS O, BT
fE55G B B gh fid & IR Re A, IEIE TR A
FZPAT IR FEEEA AT, MLLMs $24t 1 F5E
G BAC AN R SRR ST, TRORAE S5 o0 ff . BB
TR S5 7 Bo i) s Ak S hs e, ANTER T 2 Bl Re ik
R G A M RE AN AT R R,

H 3 55 BRI B AT 75 2 78 43 2% EE 3 1T B[] 5
TIAYERE ERRMIE, TSR BR. Ak
ENIRIERAS S5ENZHETR, BEET 2 M
O BRI R H FARSRITTVE, T e R
IRIFESTIA. ZIOMERTFR. B, FE
RERIE A IR ) 2. R MR BIRAE
%, ESEREMEER RS BT, Ea A
A3 LAl 5 9 4% (decentralized physical infra-
structure network, DePIN) | 72 A HdE. HHEIL.
R loT WA A A, TERE & HEAEMER T
LN, T R 2 o B L SR I IR A AT
E XL AE. CRARESE RGN Z At
BRARAMAE

H, @ EsEMEE A, BRESGHEE
AR SH P R B E8EEH SR
TR 5 3, AT L Rk RS H I M %
RGN R, FT A RE BRI S
TR ER AR R EAT 3230 A AT
. S5 P RN HURES BT BEE ) 2R S 7
T, SCERMNESE TR GRS G
X, I ERBIRE . IR B A
SRR, WA EARFRET 2R BisS 5
AT I Lol V(AT

F=, MHZ=TEERY RIWEGHE, TR
ZYERE. ZRERFE S, DSRRIRS THES
Yy s WS Sh I S SR T7 56, 475 SBR Web 3.0
REGMiatT. Wit 2 mOEReAr s EARES
TSR . BT AN B I S G 5 e 2%, SCHEEAE TR
O 55T T R IT I B IE R e ik 5550
o TN AR 25 o me SRS, FEARECA, 42k
U
3.4 HRiFTFE

JCFH & —/MAlS VR. AR, BC. DT HT#
HARPEDH A Exsdr, HPEdssSen
AT HZ) AR5 MEIRIE T T H R E A 7R



EipR TGRS TAT IR -

IR R ST ) R i R 55 <173 -

BRI BC DT &5 5 R #EAT Hidls 47 i A5 B A2 1L
T I R A % R AR RS ST USCHROR P R s DA R A
BEHGETY, HAL DT R MAREAL, Rl B AR LR
IR 55 A E B AR5 o

JCF B K H DAO Ml = b R AR =G, DA
R AU B2 B AR [ 5 46 4K T (non-fungible token,
NFT) AJeFH B, M5t meeie 108 %5
XTI @i b &R RS, 11 NFT MOk 1
REFLL ZIAR St A s B ME—VEAI BT AL F P REfS
W IREH Y e FH A X BOE W BE RS

JiUF 76 T B VR AR 25 2% % B R UL A
Ft, AP ONE T AR RIEAL . (e LT
Fhop g gt S I DU AR,
AT LLGE IS o T 7RSO P s . PR T IR e R
P R LBt A AT AT, S ATl A X R A
PR3, XA T LR BRSO DAA
FURES AL (R IR 55 1R R

JCF 5 7T BAHE N MeTourGPT 48 2 11 % 58 14 iR
i s, HiEEE DeMeTourOS S H 7 & AEAN 140
. R RSS AL B RS, JF HIERERER
TG TPIREU SRS SR B SbRig Eh, 15
IS 5 R AU SO AR

4 FATHRE R RS

ZIK:I%‘)]%}\}\ “’/Tj#_‘” “{3‘:—:” “)/FQ\” “K” 44\7‘5‘@‘%
B G MRECAT IR N AR RS, AT R A2 2

w4 FR.
41 17

U7 AR NERIRZ R, SR AR SR B
Wi, B, ST ENIEBEMRAS, ¥
BT LLMs (8 RE R 8L £ JC AR (unmanned sur-
face vehicles) . JC A#l (unmanned aerial vehicles)
T A% (unmanned ground vehicles) % %t 117,
M BRI 23 28355 R 8 B iRt 1) 3D 8 3 7077,
KT N Bk i i B ReAR S B B dE SR A, TRUH
Wbz, SN HEmE" JR, T LLMs
(R BeAARIE W] LR A2 A5 2R 4 AL, T B AR
5 5 kT DA X BT N B, TR P AL
ok B EWRAE AR AR SRR B, RE
g7 o N PSR, WA, & R IR
A AT LSO AR S

EREWAT E, £ MLLMs F8 S XITF
RERSHEAT AT LRI, LR CFHER. AREFE
B BRAER, BaEE R RE T 3RBUH i
K, R e R IR S5 IR A AR T 5, 18 ToT
FeRCHANFE LI 15 k55, [RIRTE Re it &
YT SRR R 25T

LIS RSO M O I L PR M S
TG PEIRE TR AB DL, B BEE K RE i 45 4 B H
BRI e B A — I T IR O N Rk R a2, IRAERE
DU EE R 0T R RE % 8 22 8 R AR 18] £ 1) SR e
FEIR Sk TS

kY

K" RS E” BReEST
LS S S ad
I b 3)) - I
Q | T == - |
ALY, Pl T S
[— I — 1
| JTCEIT (II\/Ietaurant) X
! | LIRS il
ﬁ - 4+ B
R E BHER ;%%‘lﬁtﬂﬂ
}
- 1 AR S ;Zfé%'%”ﬁ?
Hlisits 7 E
.\\ e ﬂ&ﬁﬁ‘ \ a
>+ B 4
= BERAT AN

B4 SPATHR RN A



<174 - BHERF ST

AR e

42 £

BRI “f” AMUERBUE B A, @&
BRI Refl, AR B FHER RS B
AiEmMEIEE ™, BT RERNEE, K
FEHE ] (HomePorts) (KM e, 52 e s 112
TN FEER B Bz, WG Mgt
A, RO Bo A F R KR is
W7, MRS ECA R, MR
SRR T FA T3

B R TR B L g i PR BRI, BN
FETC T I RE A7 5 I . B NE A RE
W e aEIE R R N SN SE bR s, IR P AR A
5 h AR IR AP Y. B B R R R G AL
B i A2 H 2R IS h B AN A e B 7 RS, Mo
NEBEE ZGETT DO P SRR A B 45 75 1 HY
ARG,

BeAt, VAT 2 DIRETE ST e o B AR TE sh iR it
BEAFThEEVLIT, PRAES AR S22
fe, BEUREh RGRe e m B fe 2 E WA ) &
RA, FFESENEMIE. ARRIGURAERN, R
i HaMBEE N, 1T Z4aBE# T g2
B, X— R RGERI W E LAE, AR
T AE SR ARSI S B e T R ARG M A R
43 &

PLt® JT (Metaurant) N FER “&”7, T
RAG W47 N 5-FATR e (retrieval-augmented
generation-driven parallel human and parallel intelli-
gence framework, RAG-PHD #& % 1) 76 5= i 2 X
G EEARE 3N AN e NJE i
RIBLE N BHRCY . o, A9 N BT E I 0 4R
(7 s ds A ST AK R S R S 75 D T T R G e 3t iR
J s B NI S e e Jn R 5 KRR, i
L P /s RIFAE BORT =1 s BB e ALgs N B i
IR E B AR, g s e
BRIEAESS, BAERSEmEIE. LT EERT G
AR T RIREWE RN — 2, EORE T/
ik o MERE S8

JLF B CE 6 UL DAO BB U8 AR R e X
P& b, RN EEEFE . ATE R AN
. NIRRT L ORISR R T,
o, 2 B B FE SIS BE . S N i EiHE DA
NS ZRAG8EE, B8R R EE 2SR
BEARIHEY N BN ZAESE, A4S 20 H

AT, IR B 2 RS B S AEAT:
st TR Z 2 M.

ER =W N YN ETITIE SV N Rt
LT ZRSHARME TR RIS, ARH PR
T KR A A A SR, A TNIARE
R AEHLE N B i /F S D NI R R . &
B DLGEA RN N DR, SR ER L DL RS
FENE. XL RIABTEEMNANELE A
k.

44 WK

“R” XJE R, BAEEEsE L ERREE,
o 45 0 B A fel R F i . S AT R B A
“RK” ERNAREBESRE RS EEERT, L
KR —RAb . TC s ) 28 R e iR e
XoF ) B R B A A AT SR Fas o], R A S R L
B) 5 SE bR 2 8] 1 JC 88 22 B, AT 3 IE SE B RS s
L H

R T 2B RIS 5 B 1) R EIT &
g™, RIS R ARAE S AP ROR,
el s b AR KA 2 YT T A P I B AR
Ao BENREE RGHE TAE B KR M A e R
PfERER %, HTHSH A RE .
wr, fE /7 O, BEEIT /0] LURYE
AR BLHEEANEAGCE S 2“7 A, RGnT
DLR LS 2O B IR & 1“7 i, RYEH
DA S 2 Al , AR AT SR 4 5 A7 i £ F
R .

R BeAL R G AL RENE B2 = P I AR S TR
&, EREATRAE e HEE R 55 2w Rl . X AP YK
Pe” —i&fk, 7RI T e EoR, SEl TR A
R A inis 5E R, BA HEZR RN A TSt
FANE

5 RESREE

KSRV T BT AT & e 38 F MLLMs B9
MAGIRIFIRSS R G8, BAERREIRITRS K, &L
BERIGHIFER . ZRGIEL AT IR, $2
& RIS AN KSE Ak TR ERE R S
HEF T, msa TR P mERA 24, FFRH
MLLMs 5 4445 BB RE 77, XPHEE. OEL. 4
SERFITAA A, KRR TiRiFRS R4
(AR DL B R e o B S X IR Ui S AR A 14T T
JRHE, FRR YRR M S AT VAR A



EipR TGRS TAT IR -

IR R ST ) R i R 55

° 175 -

RKVATIRE AR B TEZ NI RN T R
gt BEAESRKABRBEAENH, RiFcTHaE
IS8, AR A HE L5 RO A R BR TR A 5
T RERE A GE . RS AL, IR S
B AE B i FL I AR I8 R (SRR . ~TAT IR AR 55
ZRERSELE B ITNIEE 5t N i O R 4
A, SEHLES SR A B S E AR S . S
HAWE e RGN LRI, BrEfmiAT. EE. W
P 7 SRR 21 S N A I MMESE AR 2 o P AT IR
M55 R G A DR BOR IR A, B2 e 55 B 1Y
AT

S K-

[1] ZUELOW, E G E, KEVIN J J. The Oxford handbook of tourism his-
tory[M]. New York: Oxford University Press, 2024.

[2] CLEVELAND T. A history of tourism in Africa: exoticization, exploi-
tation, and enrichment[M]. Columbus: Ohio University Press, 2021.

[3] TALWAR S, KAUR P, NUNKOO R, et al. Digitalization and sustain-
ability: virtual reality tourism in a post pandemic world[J]. Journal of
Sustainable Tourism, 2023, 31(11): 2564-2591.

[4] MAIJID G M, TUSSYADIAH I, KIM Y R, et al. Intelligent automation
for sustainable tourism: a systematic review[J]. Journal of Sustainable
Tourism, 2023, 31(11): 2421-2440.

[5] ALOS-SIMO L, VERDU-JOVER A J, GOMEZ-GRAS J M. How use
of knowledge sources influences eco-innovation in the tourism sector
through product innovation and/or process innovation[J]. Journal of
Sustainable Tourism, 2024, 32(5): 1053-1076.

[6] E®EL. NLAES WS, FITRG: R THELSAZF RS
BRI R 1], SR ARG S SRR, 2004, 1(4): 25-35.
WANG F Y. Artificial societies, computational experiments, and paral-
lel systems: a discussion on computational theory of complex social-
economic systems[J]. Complex Systems and Complexity Science, 2004,
1(4): 25-35.

[7] £ KR AT RGE S E A KRG E BRI HI[I]. P 5 0k,
2004, 19(5): 485-489, 514.

WANG F Y. Parallel system methods for management and control of
complex systems[J]. Control and Decision, 2004, 19(5): 485-489, 514.

[8] EWER. FAT RGT7IE S A RGE BRI S [J]. F2H] 5 5K,
2004, 19(5): 485-489, 514.

WANG F Y. Parallel system methods for management and control of
complex systems[J]. Control and Decision, 2004, 19(5): 485-489, 514.

[9] EHFk ERER, G, 5 PAT A B A s N R
G R E S EAR SR, 2021, 3(2): 125-136.

WANG C F, WANG F Y, LU Y, et al. Parallel museums: intelligent
management and control of museum operations in the new era[J]. Chi-
nese Journal of Intelligent Science and Technology, 2021, 3(2): 125-136.

[10] CHEN L, LIN S B, LU X K, et al. Deep neural network based vehicle
and pedestrian detection for autonomous driving: a survey[J]. IEEE
Transactions on Intelligent Transportation Systems, 2021, 22(6):
3234-3246.

[11] R&EE, 94, EF8, 5. Rl g & R 220 JE kv
FFZ B[] R RHE S EOR 4R, 2023, 5(1): 41-50.

KANG M Z, SUN H Q, WANG X J, et al. Systems agriculture: model-
ing and control based on social and economic attributes of agriculture[J].
Chinese Journal of Intelligent Science and Technology, 2023, 5(1):
41-50.

[12] HE&EE, EF50R, H4d, 55 P47 ROk 8 BUR L A2 RER D).
B ReREE SEOR A, 2019, 1(2): 107-117.

KANG M Z, WANG X J, HUA J, et al. Parallel agriculture: intelligent
technology toward smart agriculture[J]. Chinese Journal of Intelligent
Science and Technology, 2019, 1(2): 107-117.

[13] YANG J, WANG X X, ZHAO Y D. Parallel manufacturing for indus-
trial metaverses: a new paradigm in smart manufacturing[J]. IEEE/
CAA Journal of Automatica Sinica, 2022, 9(12): 2063-2070.

[14] YANG J, LI S M, WANG X X, et al. DeFACT in ManuVerse for paral-
lel manufacturing: foundation models and parallel workers in smart
factories[J]. IEEE Transactions on Systems, Man, and Cybernetics:
Systems, 2023, 53(4): 2188-2199.

[15] GUO C,BAIT X, LU Y, et al. Skywork-daVinci: a novel CPSS-based
painting support system[C]//Proceedings of the 2020 IEEE 16th Inter-
national Conference on Automation Science and Engineering (CASE).
Piscataway: IEEE Press, 2020: 673-678.

[16] GUO C, DOU Y, BAI T X, et al. ArtVerse: a paradigm for parallel
human-machine collaborative painting creation in metaverses[J]. IEEE
Transactions on Systems, Man, and Cybernetics: Systems, 2023, 53(4):
2200-2208.

[17] FKER. G A0S R Mk AT 4k 5 Tolk 5.0[R]. 2014,
WANG F Y. Complexity research and intelligent industry: parallel en-
terprise and industry 5.0[R]. 2014.

[18] KR . (lifgz) « RS 5iRAT s TRVLARE (hE SRR
AT WHIEY BIP R SAI]. RIRER, 2022(2): 75-84.

ZHU X W. The book of mountains and seas, folklore and the history of
travel: returning to the historical world of Jiang Shaoyuan’s studies in
ancient Chinese travel[J]. National Arts, 2022(2): 75-84.

[19] NAGLE D S, VIDON E S. Purchasing protection: outdoor companies
and the authentication of technology use in nature-based tourism[J].
Journal of Sustainable Tourism, 2021, 29(8): 1253-1269.

[20] BRENT RITCHIE J R. Interest based formulation of tourism policy
for environmentally sensitive destinations[J]. Journal of Sustainable
Tourism, 1999, 7(3/4): 206-239.

[21] WANG Y T, LI H. Trust transfer effect: the impact of effective market
order on tourists’ purchase behavior[J]. Annals of Tourism Research,
2024, 105: 103725.

[22] HEM, TU J H, LI Y Q, et al. Tourist preference for tourism product
brand biographies[J]. Annals of Tourism Research, 2024, 107: 103773.

[23] STOFFELEN A. A review of tourism and bordering processes: launch-
ing the annals of tourism research curated collection on tourism and
territorial borders[J]. Annals of Tourism Research, 2024, 105: 103728.

[24] LI F S, SU Q Q. Influence of awe on tourism activity preferences[J].
Annals of Tourism Research, 2024, 107: 103793.

[25] MCKERCHER B. Age or generation? Understanding behaviour differ-
ences[J]. Annals of Tourism Research, 2023, 103: 103656.

[26] DOLNICAR S, YANAMANDRAM YV, CLIFF K. The contribution of
vacations to quality of life[J]. Annals of Tourism Research, 2012, 39(1):
59-83.

[27] MIYAKAWA E, PEARCE P L, OGUCHI T. Savoring tourism: explor-
ing basic processes[J]. Annals of Tourism Research, 2022, 97: 103498.

[28] HASSAN A. Digital Transformation and Innovation in Tourism Events[M].
London: Routledge, 2022.



<176 * ekl 51

AR e

[29] PAULAVICIUS R, STRIPINIS L, SUTAVICIUTE S, et al. A new ge-
netic algorithm for personalized tourist trip design[EB]. SSRN, 2023,
SSRN: 4374001.

[30] LI X, XU Y C, LAW R, et al. Enhancing tourism demand forecasting
with a transformer-based framework[J]. Annals of Tourism Research,
2024, 107: 103791.

[31] SHARMA R. Genetic algorithm based personalized travel recommen-
dation system[C]//Proceedings of the 2024 2nd International Confer-
ence on Intelligent Data Communication Technologies and Internet of
Things (IDCIoT). Piscataway: IEEE Press, 2024: 867-874.

[32] CHUNG N, KOO C. The use of social media in travel information
search[J]. Telematics and Informatics, 2015, 32(2): 215-229.

[33] LIU B Q, MOYLE B, KRALJ A, et al. Towards a typology of virtual
tourists: efficacy of visual patterns and attentional cues[J]. Tourism
Management, 2024, 105: 104943.

[34] CHOI S, WAN L C, MATTILA A S. Unintended indulgence in robotic
service encounters[J]. Annals of Tourism Research, 2024, 106: 103768.

[35] TUOMI A, ASCENCAO M P. Deliberative governance for tourism
platforms[J]. Annals of Tourism Research, 2023, 103: 103647.

[36] MbKEE, BRIEE, £, & BT3RS PAT R0 RIBBUR. XL
JEEE[T]. B3k 244, 2019, 45(11): 2001-2031.

YANG LY, CHEN S'Y, WANG X, et al. Digital twins and parallel sys-
tems: state of the art, comparisons and prospect[J]. Acta Automatica Si-
nica, 2019, 45(11): 2001-2031.

[37] e, SOE, £ RER . PAT RN B A A BB [ 6 5
BERTER[I].  RERL 5 BORFR, 2023(4): 436-445.

NI Q H, GUO C, WANG F Y. Parallel theaters: human-machine collab-
orative creation and intelligent management for theatrical art[J]. Chi-
nese Journal of Intelligent Science and Technology, 2023(4): 436-445.

[38] WANG F Y. Parallel management: the DAO to smart ecological tech-
nology for complexity management intelligence[J]. Acta Automatica
Sinica, 2022, 48(11): 2655-2669.

[39] LYU Z H, QIAO L, L1 Y X, et al. BlockNet: beyond reliable spatial
Digital Twins to Parallel Metaverse[J]. Patterns, 2022, 3(5): 100468.

[40] E KB, EHSF, BREAT, & ORAEZS NI FRE 2B R R 0],
eI SRR, 2020, 2(4): 305-311.

WANG F Y, WANG Y F, CHEN Y Z, et al. Federated ecology: from
federated data to federated intelligence[J]. Chinese Journal of Intelli-
gent Science and Technology, 2020, 2(4): 305-311.

[41] HKAR, VIR, £ WER . ~PAT RGBT 24 ) — Fh R ksl AR
RSO STHERRLI]. A 33k, 2020, 46(7): 1346-1356.

ZHANG J, XU P D, WANG F Y. Parallel systems and digital twins: a
data-driven mathematical representation and computational framework[J].
Acta Automatica Sinica, 2020, 46(7): 1346-1356.

[42] QUATTROCHI D A, LAM N S N, QIU H L, et al. Image characteriza-
tion and modeling system (ICAMS): a geographic information sys-
tem for the characterization and modeling of multiscale remote sens-
ing data[M]//Scale in Remote Sensing and GIS. New York: Routledge,
2023: 295-307.

[43] BEZE, £ORER, 5k, 5L ESEEBI AT AN, Tk
M) Rk SHEAR R, 2019, 1(3): 311-317.

LYU Y S, WANG F Y, ZHANG Y, et al. Parallel cities: framework,
methodology, and application[J]. Chinese Journal of Intelligent Sci-
ence and Technology, 2019, 1(3): 311-317.

[44] SKIBEZR, VEPIT, £ R, & 2T 22 RGUENE IO TAT ST A 2 2
SiHEED). fe¥E S SR, 2021, 7(1): 28-37.

ZHANG X D, XU D D, WANG L, et al. Model architecture and urban

computing for parallel cities based on complex adaptive systems[J].
Journal of Command and Control, 2021, 7(1): 28-37.

[45] 250, = 03, A 59, 45 BT X HUBE R R 2 5 R Uy ik R
[T, B3k 254, 2024, 50(6): 1059-1085.

LI C, YUAN Y, ZHENG Z Y, et al. Blockchain-enabled federated
learning: models, methods and applications[J]. Acta Automatica Si-
nica, 2024, 50(6): 1059-1085.

[46] WK, 275 SOV e DR BE B 2L T TAO YR e R LIk
FR[I). B G4k, 2023, 41(19): 103-112.

WANG F Y, MIAO Q H. Foundation intelligence: from federated intel-
ligence to TAO-based intelligent systems federation[J]. Science &
Technology Review, 2023, 41(19): 103-112.

[47] HONG S R, ZHUGE M C, CHEN J, et al. MetaGPT: meta program-
ming for a multi-agent collaborative framework[EB]. arXiv preprint,
2023, arXiv: 2308.00352.

[48] ASAT A, WU Z Q, WANG Y Z, et al. Self-RAG: learning to retrieve,
generate, and critique through self-reflection[EB]. arXiv preprint, 2023,
arXiv: 2310.11511.

[49] L, Fh, MR, % %5 ChatGPT 2 J: K TN ZRB R L
BRI F B AR, 2023, 49(4): 705-717.

LU J W, GUO C, DAI XY, et al. The ChatGPT after: opportunities and
challenges of very large scale pre-trained models[J]. Acta Automatica
Sinica, 2023, 49(4): 705-717.

[50] SEO M, KEMBHAVI A, FARHADI A, et al. Bidirectional attention
flow for machine comprehension[EB]. arXiv preprint, 2016, arXiv:
1611.01603.

[51] SUNG Y L, CHO J, BANSAL M. LST: ladder side-tuning for param-
eter and memory efficient transfer learning[EB]. arXiv preprint, 2022,
arXiv: 2206.06522.

[52] HU E J, SHEN Y L, WALLIS P, et al. LoRA: low-rank adaptation of
large language models[EB]. arXiv preprint, 2021, arXiv: 2106.09685.

[53] KOJIMA T, GU S S, REID M, et al. Large language models are zero-
shot reasoners[EB]. arXiv preprint, 2022, arXiv: 2205.11916.

[54] BROWN T B, MANN B, RYDER N, et al. Language models are few-
shot learners[EB]. arXiv preprint, 2020, arXiv: 2005.14165.

[55] LIJ N, LI D X, SAVARESE S, et al. BLIP-2: bootstrapping language-
image pre-training with frozen image encoders and large language
models[C]// Proceedings of the 2023 International conference on ma-
chine learning. New York: ACM, 2023: 19730-19742.

[56] BAI'Y T, JONES A, NDOUSSE K, et al. Training a helpful and harm-
less assistant with reinforcement learning from human feedback[EB].
arXiv preprint, 2022, arXiv: 2204.05862.

[57] CHAUDHARI S, AGGARWAL P, MURAHARI V, et al. RLHF deci-
phered: a critical analysis of reinforcement learning from human feed-
back for LLMs[EB]. arXiv preprint, 2024, arXiv: 2404.08555.

[58] DAI J, PAN X H, SUN R Y, et al. Safe RLHF: safe reinforcement
learning from human feedback[EB]. arXiv preprint, 2023, arXiv:
2310.12773.

[59] ASAT A, WU Z Q, WANG Y Z, et al. Self-RAG: learning to retrieve,
generate, and critique through self-reflection[EB]. arXiv preprint, 2023,
arXiv: 2310.11511.

[60] ZHANG T J, PATIL S G, JAIN N, et al. RAFT: adapting language

model to domain specific RAG[EB]. arXiv preprint, 2024, arXiv:

2403.10131.

REIMERS N, GUREVYCH I. Sentence-BERT: sentence embeddings

using Siamese BERT-Networks[EB]. arXiv preprint, 2019, arXiv:

1908.10084.

[61



EipR TGRS TAT IR -

IR R ST ) R i R 55 < 177 -

[62] MOHAMMED L H, MUTER A A, ALI H D, et al. Evaluation of do-
main sulfur industry for DIA translator using bilingual evaluation un-
derstudy method[J]. Bulletin of Electrical Engineering and Informat-
ics, 2024, 13(1): 370-376.

[63] AT, RIB 5T, BTS2 HE, 45 . H Tl SUAH R MR 23 M7 i 2 AR 1 A
AU AN, 2024, 44(1): 65-72.

LINY X, WUYB, YIN AY, et al. Multi-modal summarization
model based on semantic relevance analysis[J]. Journal of Computer
Applications, 2024, 44(1): 65-72.

[64] HIZKMK, £ 248, FMMA, 25 . RAG-PHI K Z 8 35 42 sER B0 AT A
5TATRREL]. B RER S EOR R, 2024, 6(1): 41-51.

TIAN Y L, WANG X X, WANG Y T, et al. RAG-PHI: rag-driven par-
allel human and parallel intelligence[J]. Chinese Journal of Intelligent
Science and Technology, 2024, 6(1): 41-51.

[65] 275, EX6HE, W, 55 . LRIV 682038 F 4 fk: 56T KA
GenAI 1 AGI Z BUIR 5 FEEE[T]. H 3l k244, 2024, 50(4): 674-687.
MIAO Q H, WANG X X, YANG J, et al. From foundation intelligence
to general intelligence: the state-of-art and perspectives of GenAl and
AGI based on foundation models[J]. Acta Automatica Sinica, 2024, 50(4):
674-687.

[66] &Ik, s AR, XIJF, 45 FeT RIS F R M AT S5 B LA Ak e
HEZE[T]. HEIMLEEAR, 2024, 50(4): 862-872.

QIN L, WU W S, LIU D, et al. Autonomous planning and processing
framework for complex tasks based on large language models[J]. Acta
Automatica Sinica, 2024, 50(4): 862-872.

[67] FUHIR, B RH, 28, & FHE X PBE S X HeE R 244 51 DePIN #)
SOOI HE ). B RERHY SRR, 2024, 6(1): 5-16.

LI J J, GUAN S T, QIN R, et al. Intelligent blockchains and block-
chain intelligence: the infrastructure intelligence for DePIN[J]. Chi-
nese Journal of Intelligent Science and Technology, 2024, 6(1): 5-16.

[68] VELICKOVIC P. Everything is connected: graph neural networks[J].
Current Opinion in Structural Biology, 2023, 79: 102538.

[69] MARSMAN M, VAN D B D, HASLBECK J. Bayesian analysis of the
ordinal Markov random field[EB]. PsyArXiv, 2023, PsyArXiv: PPR624964.

[70] MOHEBBI MOGHADDAM M, BOROOMAND B, JALALI M, et al.
Games of GANs: game-theoretical models for generative adversarial
networks[J]. Artificial Intelligence Review, 2023, 56(9): 9771-9807.

[711 ZHONG W'Y, YANG C, LIANG W, et al. Byzantine fault-tolerant con-
sensus algorithms: a survey[J]. Electronics, 2023, 12(18): 3801.

[72] HAKM, BRIESC, Wi, 46 . J0 T8 5-PAT REUREBUIR . X LA i
L[] FREREE SRR, 2023, 5(1): 121-132.

TIAN Y L, CHEN Y W, YANG J, et al. Metaverses and parallel sys-
tems: the state of the art, comparisons and prospects[J]. Chinese Jour-
nal of Intelligent Science and Technology, 2023, 5(1): 121-132.

[73] Bk, BRSCE, BRE &, 45 P47 [ W I A 520 A I b 21 e 2 i

B A PR ]. B RERL A S EORAR, 2022, 4(3): 301-307.
KANG M Z, QIU W Z, CHEN Z F, et al. Parallel Yuan-Ming Yuan Im-
perial Garden: from digital twin garden to metaverse smart heritage
park[J]. Chinese Journal of Intelligent Science and Technology, 2022, 4(3):
301-307.

[74] B, O, WG, 55 CPATRETE RGEHERL. P& JrVE LRI AT]
RS N T8 R, 2023, 36(7): 575-589.
LU Y, GUO C, PAN Q, et al. Parallel museum systems: framework,
platform, methods and applications[J]. Pattern Recognition and Artifi-
cial Intelligence, 2023, 36(7): 575-589.

[75] CHEN Y Y, ZHANG H, WANG F Y. Society-centered and DAO-

powered sustainability in transportation 5.0: an intelligent vehicles per-

spective[J]. IEEE Transactions on Intelligent Vehicles, 2023, 8(4):
2635-2638.

[76] YU H K, LIU X Y, TIAN Y L, et al. Sora-based parallel vision for
smart sensing of intelligent vehicles: from foundation models to foun-
dation intelligence[J]. IEEE Transactions on Intelligent Vehicles, 2024,
9(2): 3123-3126.

[77] WANG F Y. Intelligent vehicles from your HomePorts to underwaters
and low attitude airspaces: slam for smart societies[J]. IEEE Transac-
tions on Intelligent Vehicles, 2024, 9(2): 3092-3105.

[78] LI X, WANG Y T, WANG K F, et al. The ParallelEye-CS dataset: con-
structing artificial scenes for evaluating the visual intelligence of intel-
ligent vehicles[C]//Proceedings of the 2018 IEEE Intelligent Vehicles
Symposium(IV). Piscataway: IEEE Press, 2018: 37-42.

[791 ZHU F H,LYU Y S, CHEN Y'Y, et al. Parallel transportation systems:
toward IoT-enabled smart urban traffic control and management[J].
IEEE Transactions on Intelligent Transportation Systems, 2020, 21(10):
4063-4071.

[80] WANG F Y. Intelligent vehicles from your HomePorts to underwaters
and low attitude airspaces: slam for smart societies[J]. IEEE Transac-
tions on Intelligent Vehicles, 2024, 9(2): 3092-3105.

[81] YE P J, WANG X, ZHENG W B, et al. Parallel cognition: hybrid intel-
ligence for human-machine interaction and management[J]. Frontiers
of Information Technology & Electronic Engineering, 2022, 23(12):
1765-1779.

[82] LI H Z, HAN D Z, CHANG C C. DAC4SH: a novel data access con-
trol scheme for smart home using smart contracts[J]. IEEE Sensors
Journal, 2023, 23(6): 6178-6191.

[83] WU QL, WANG FY, LIN Y T. A mobile-agent based distributed intel-
ligent control system architecture for home automation[C]//Proceed-
ings of the 2001 IEEE International Conference on Systems, Man and
Cybernetics. e-Systems and e-Man for Cybernetics in Cyberspace (Cat.
No.01CH37236). Piscataway: IEEE Press, 2001: 1648-1653.

[84] YE P J, WANG F Y. Parallel population and parallel human—a cyber-
physical social approach[J]. IEEE Intelligent Systems, 2022, 37(5):
19-27.

[85] HONG Y N, ZHEN H Y, CHEN P H, et al. 3D-LLM: injecting the 3D
world into large language models[J]. Advances in Neural Information
Processing Systems, 2023, 36: 20482-20494.

[86] HONG Y N, YI L, TENENBAUM J B, et al. PTR: a benchmark for
part-based conceptual, relational, and physical reasoning[EB]. arXiv
preprint, 2021, arXiv: 2112.05136.

[87] E KR, PATE R M TR R AL SR 5 R B2 DAO[].
&1L 4R, 2022, 48(11): 2655-2669.

WANG F Y. Parallel management: the DAO to smart ecological tech-
nology for complexity management intelligence[J]. Acta Automatica
Sinica, 2022, 48(11): 2655-2669.

[88] £ WER. BT e 5 P47 BT - N ST AR B S AL B R Gl & e =

SE[0). TR ANEE 2k A, 2021, 12(6): 829-833.
WANG F Y. Digital doctors and parallel healthcare: from medical
knowledge automation to intelligent metasystems medicine[J]. Medi-
cal Journal of Peking Union Medical College Hospital, 2021, 12(6):
829-833.

[89] FK&, £ IR, KM, 58 PATLM R G0 3E T RIBEFHAM=RA
MIHEZR 5773 )). B RERHE SRR SR, 2024, 6(1): 88-99.

LIN F, WANG F Y, TIAN Y L, et al. Parallel drug systems: framework
and methods based on large language models and three types of hu-

mans[J]. Chinese Journal of Intelligent Science and Technology, 2024,



<178 - B RERLY 5 HOR

Hot

6(1): 88-99.

[90] E KiK. P47 R A 5 P47 B2 i :ChatGPT S5 A T8 e b AR &
KEEIT i 5 R[], TR RIEE 22298, 2023, 14(4): 673-679.
WANG F Y. Parallel doctors and parallel hospitals: impact and perspec-
tive of ChatGPT-like AIGC and AGI on medicine and medicare[J].
Medical Journal of Peking Union Medical College Hospital, 2023, 14(4):
673-679.

(fEZE 7]

AR (1999- O, B, MR KA
A, FEHFRITHNFATEEE. DAO. &
e R4,

HktR (1994~ O, F, i+, FERB2ER
AL T Z s N TR R G4 [H E
MOSERS = BT, BB AT
TTRY. BB, TR,

6 (1994 ), B, BITRE KL
. EBOIOTENT R SR
EERL ERAA TR,

fR5EHE (1999- O, %, MIRHE KA1
AL FBEHEFT RN AT R X EREE
Bk BRER G,

RIF (1982- ), o, WITRME KA L
A, FEFFRTFATATERE. TATE
BRER G

BER (1993- ), J, #d, hEFKE
HEE A 2 SN TR EER S 2 EE
RS BV T 01, BT O
REZCHH . HBNERE. PATREE. B,

Z98%E (1986- ), «, tHt, FEEE
AT Z A N TEE RS 4 HE
SIS R B R, BN R O IX
BEERE. Web 3.0 5FATEBE,

HTHER (1949 O, 5, t#4, MITRHECK
O TR TREM%REL. WA
G LRERE ST T B A0 M 35 A 77 i
RIFNEEE . G RS B
PERYE . Petri EEE L ILRN . B2
ARG, B AS.

Timothy J. Lee (1963- ), %, {1,
PR R 24 8 5 i i o FE 2 B ) B K
A, FEREF T IR B A R 3%
BRI SO IE = i, LA B £ A X3
FER AL FD R T/ A PR A i R e

EHREK (1961- O, H, 1L, PEEEE
Ho i it 2 RG0S B S 3 [ R &
FOLIG R AT, IR KRR R,
FBHE AR TT WONFAT RGN L SR A
TR, CPATRRE. AR B ZE.



