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RS o JE A IR IRA A DR a5 22 ) AT LA 3 P
AT B ER R, iT LAINSERAS T S B AL IR
PHBNIPIR AT SR, SR S IR B S 5,
AT DATE G P i B A AR Bk . XS (M7,
TRUE) M4 F iRz ("I "DAO) , AN & 3 iR,
PIE 255 HIH TAO, JE 58 B W Al A5 458 Ak s
ERIAES R G, IR A B IR 1) & e 1t
TR

S BIRIEE DAO
EXFR ¥R BXFRIRH
B35 ‘
EX
BIEE BXFPARS
X REEH A TRUE

K3 LM RE FET TAO(TRUE+DAO)
B fiE R GUBE TR

R AR . K HEE R PE 2 - B (TRUE) ,
A FE 5 7] {5 (trustable) + 7] 5 (reliable ) + 7] FH (us-
able )+ 2% (effective, efficient ) » e I 455 il 12 AF 3L
T IXHBE RO A I 42 4 B R BRIl 5k
HELM A T B2 2R T X ik
(0 AL, ZEBRFRECIE (04 085 A% i R0 20 AE &
iR B CEZENIEN . BN T IRUET A
IR Y s M) SR RS BTG o0 A R BE
FWahE R 7B AR E E 1] R A,
TEFER 5T s 2 B Y R i, VR TR 9 A T BR
PRI R RGERIRCR . BIRG AR TR AES
AL, A B A SRR ] o IS IX Pk
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A A H A2 SR B SR O A

DAO (decentralized autonomous organizations

=Y

and distributed autonomous operations) , — %87 &
T FTEORE B, s RUB R LB . i, i
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centralized science, DeSci) VRl 1E 7E 25 Bl A 0F 98 1Y
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IR, AT S AT ML R v i AL SE Rk
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il GEW] 2 A i 4%, IR R Il (R
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B RSE, 417, 5 T DAO—RI T/ECE &
BN AR AW TT

4 Z5ip

[l ot N T3 E 80 4ok ) K J% , £ 4 20 i 22
=P AEAE R B 2T 2% TTAERLER, 50 4 AL E)
80 AF ALK B My RN A BE , 90 AR AR 2 Jim 2 T il
L2028 AR fift e UG TR, i, N T
RE A JEHE AR 55 41 22 R AR B R RN AR 75
B A CHOE ST, b R R T T I 2 g i
GPU iz RB B S5 AE FREE R R 2
K SN A — R FN PRI . A RO X S P, 1
M e R T IR R IR ) IR A B RS A
SN TR BB AEZS , LLTAO N HAR S AR
SERNE BE MR BE R SRR, e op N T fE
I R R

£ % 3Lk (References)

[1] Zhou C, Li Q, Li C, et al. A comprehensive survey on pre-
trained foundation models: A history from BERT to Chat-
GPT[J]. arXiv, 2023, arXiv:2302.09419.

[2] Wang F Y, Zhang ] J, Hang X, et al. Where does Alpha-
Go go: From Church-Turing thesis to AlphaGo thesis and
beyond|J]. IEEE/CAA Journal of Automatica Sinica, 2016,
3(2): 113-120.

[3] Wang F Y, Miao Q H, Li X, et al. What does ChatGPT
say: The DAO from algorithmic intelligence to linguistic
intelligence[J]. IEEE/CAA Journal of Automatica Sinica,
2023, 10(3): 575-579.

[4] Ouyang L, Wu J, Jiang X, et al. Training language models

to follow instructions with human feedback|J]. arXiv,



—t

RIS 2023,41(19)

www.kjdb.org 111

2022, arXiv:2203.02155.

[5] Touvron H, Lavril T, Izacard G, et al. LLaMA: Open and
efficient foundation language models[J]. arXiv, 2023, arX-
1v:2302.13971.

[6] Wang F Y, Ding W W, Wang X, et al. The DAO to DeS-
ci: Al for free, fair, and responsibility sensitive sciences
[J]. IEEE Intelligent Systems, 2022, 37(2): 16-22.

[7] Ding W W, Hou J, Li J J, et al. DeSci based on Web3
and DAO: A comprehensive overview and reference model
[J]. IEEE Transactions on Computational Social Systems,
2022, 9(5):1563-1573.

[8] ZURIR, Z8, T30, 5. LT Web3 iy b AR
MG 2 EHAHER . A SR, 2023, 49(5): 985-
998.

[9] Miao Q H, Zheng W B, Lv Y S, et al. DAO to HANOI
via DeSci: Al paradigm shifts from AlphaGo to ChatGPT
[J]. IEEE/CAA Journal of Automatica Sinica, 2023, 10(4):
877-897.

[10] 23, T, BE4, 4. McCulloch—Pitts A\ T.f#i1£8
JUREAY 80 F4E 4L & A Ok S E X)) BRERE S
HFiARZH, 2023, 5(2): 133-142.

[11] ERER, 2951 . N TR ReIR S B a5 B = A
AI4S B BE AL 4[] B RR A7 BE BE T, 2023, 38(4):
536-540.

[12] A7, £, TR, 5. P78 EES CPss: = TEk
JERG IS )] H 3lfk2Ed, 2023, 49(3): 614-634

[13] Miao Q H, Lv Y S, Huang M, et al. Overview and per-
spective for computational learning across Syn2Real and
Sim2Real[J|. IEEE/CAA Journal of Automatica Sinica,
2023, 10(3): 603-631.

[14] Wang F Y. Parallel intelligence in Metaverses: Welcome
to Hanoi[J]. IEEE Intelligent Systems, 2022, 37(1): 16—
20.

[15] Li X, Tian Y L, Ye P J, et al. A novel scenarios engi-
neering methodology for foundation models in Metaverse
[J]. IEEE Transactions on Systems, Man, and Cybernet-
ics: Systems, 2023, 53(4): 2148-2159.

[16] Wang F Y. New control paradigm for Industry 5.0: From
big models to foundation control and management|]J].
IEEE/CAA Journal of Automatica Sinica, 2023, 10(8):
1643-1646.

[17] P2, S5, WO IR, 45 . (a2 ChatGPT Z )5 MK
VIR Y A LB AP A, A 3=, 2023, 49(4):
705-717.

[18] Wang F Y, Qin R, Chen Y Z, et al. Federated ecology:

Steps toward confederated intelligence[J]. IEEE Transac-
tions on Computational Social Systems, 2021, 8(2): 271-
278.

[19] Wang F Y, Zhang W S, Tian Y L, et al. Federated data:
Toward new generation of credible and trustable artifi-
cial intelligence[J]. IEEE Transactions on Computational
Social Systems, 2021, 8(3): 538-545.

[20] Z=0R140, £, =5, % 3T X HEEROAR 1 B 2t =2
Jrk T R (D). B kS R AR AL, 2021, 17(3): 30—
37.

[21] Wang F Y, Zhu J, Qin R, et al. Federated control: To-
ward information security and rights protection|[J]. IEEE
Transactions on Computational Social Systems, 2021, 8
(4): 793-798.

[22] i, £ RER, FUIOR, 45 IR 11 5 8 2 20
B (4P 1 A A B R R D). 1 3 L2, 2021, 47
(8): 1912-1920.

[23] Wang F Y. The DAO to MetaControl for MetaSystems in
Metaverses: The system of parallel control systems for
knowledge automation and control intelligence in CPSS
[J]. IEEE/CAA Journal of Automatica Sinica, 2022, 9
(11): 1899-1908.

[24] Wang F Y, Qin R, Li J J, et al. Federated management:
Toward federated services and federated security in fed-
erated ecology|J]. Transactions on Computational Social
Systems, 2021, 8(6): 1283-1290.

[25] Li J J, Qin R, Wang F Y. The future of management:
DAO to smart organizations and intelligent operations|J].
IEEE Transactions on Systems, Man, and Cybernetics:
Systems, 2023, 53(6): 3389-3399.

[26] Wang X X, Yang J, Wang Y T, et al. Steps toward In-
dustry 5.0: Building “6S” parallel industries with cyber—
physical=social intelligence[J]. IEEE/CAA Journal of Au-
tomatica Sinica, 2023, 10(8): 1692-1703.

[27] Lin Y L, Na X X, Wang D, et al. Mobility 5.0: Smart lo-
gistics and transportation services in Cyber—Physical-So-
cial systems|J]. IEEE Transactions Intelligent Vehicels,
2023, 8(6): 3527-3532.

[28] Ye P J, Wang F Y. Parallel population and parallel hu-
man—A Cyber—Physical social approach[]]. IEEE Intelli-
gent Systems, 2022, 37(5): 19-27.

[29] Wang F Y, Qin R, Wang X, et al. MetaSocieties in Meta-
verse: Metakconomics and MetaManagement for Me-
taEnterprises and MetaCities[J]. Transactions on Compu-

tational Social Systems, 2022, 9(1): 2-7.



—t

112 www.kjdb.org NES#2023,41(19)

Foundation intelligence: From federated intelligence to TAO-based
intelligent systems federation
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Abstract From the early use of mathematical tools to explore the mechanism of neural activity, to the use of artificial neural
network models to simulate human intelligence, to the solution of specific problems based on deep networks, Al has developed
over the past 80 years and has now entered the era of foundation intelligence (FI), which is characterized by its foothold in large
models, serving the broad social groups. The development of large models faces a series of challenges. First, the quality and
quantity of data necessary for large models training need to be improved. Second, high—end computing resource is limited, and
model training has high power consumption and high carbon emissions, which brings environmental problems. Third, it is the
socialization of large models that brings about social development problems such as discrimination and prejudice, the spread of
false information, invasion of privacy, and impact on employment. In order to overcome the aforementioned challenges, it is
essential to build a federal ecosystem (including federal data, federal control, federal management and federal services) with
support of block chain and decentralized autonomous organizations (TRUE+DAO, TAO), and provide solutions for the
development of artificial intelligence in the new era.

Keywords large models; foundation intelligence; federated intelligence; TAO; intelligent systems federation
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