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— RHESERARSE

1950 4, K X & H £ #3% X ( Computing Machinery and
Intelligence) ' &t “HBELETREE” X —RAFM, AHATL
ERNABHASRBA M GTFERERM, B EAL. AKX,
T FPATANEATEN (ERIEF ) . TAELZINH L
B, —RREHFZUHE (i TH) FrEwE R, — 2 ANER
ERITHERE, EHTUGARZR, GRBIL—H#TFY. B
G, XWABREZRWELKRT &2 E [ (Disembodied Artificial
Intelligence? ) 1 EL & 4 #¢ ( Embodied Artificial Intelligence, 4 #&
“EAI”) .

LH, REEFEERE, £eHETHR A HNERA, DL ChatGPT
AREHN B GRZATRAIL. FHBRZE, HFHERE AL
PAZRYRIABBHAREZERARGELER . WAER T K
¥Rk R AR R B A R B A XA B RMR F LRI, A L%
X2 GPT-4 5 A3, By ER+, FRIBEAmANEE 1A
REEHFT A, B ET, ANTHKEE#E WL Al A& A
BRI 7E R R AEZNHERS, BFERE. 28, 79
SRR, IREESNATHEER. EhE, KEA X B
FARFEXEEMNAEMES, KTER ‘A58 Wik, X

' https://phil415.pbworks.com/f/TuringComputing.pdf
2 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10020609/pdf/frai-06-1148227.pdf
3 https://arxiv.org/pdf/2405.08007
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DR AR A R, EEERR AT
BB kAL, RRARERLER TN XTI KR T 2,
FE R A E SRR, A4 ¥ LUK T ALRAE, JF
HeGmBERNRE¥AM, XETHRELEE,. XL
T BT R4 RAN. 138, 2023 47, Nature ¥ FIl | & ¥ i Yoshua
Bengio. Yann LeCun % FH 5 5 B4 KR B CE, 42l T —K Al %4
Ak E @A & B R, HRILE MRS RO Z 508, B
S5#RED. REOTA. @R REMNEF. AR EREENT
MAERAATERNEE—F, 5T H —HEIORRH.

(—) AFFaeamssEAE

LA G 6t AREMIE TARB T BT L B R KA 4E
BROFRAL

RHgNTETEMRY “EaumATER” . “B8" 2
AiiE, MAAHARERBERZE. Rl T8I RIITES,
B RRH ST LWE ESNW L AR, FEEEERNH S
TREAABZERET “AAEa” KRE. REEHH g F
WAE, Eag@ UL MEA. O, BAZEINEA, KA
BT EEWEALRR, B BERELHMAZNBSHETEASS
Bb. “E0RE” 2z, GPT-40. Sora % Al AW R F#HE, LI
VAR, . EFFLZESELWEMA S, X ATEAR

4 https://www.nature.com/articles/s41467-023-37180-x
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ATERN T NRBIGEESEE, . R H59
BEtRENNERRE.

—5ifHik CEO #{—f/h

ITF World 2023 5{fA4
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HERFR: MEERGERREY FEE: BaBRELREHR
BABERT, Bl SkmE WEREIRTUNEL,. 5~
AR, LERBA¥AR A RFE AT ARG RAEASTFNZE
TAAE NS, B—EKR R R TEEE LB HRRERR
BIRERER . BB AFHARE C AT EGNENETEHER
B RERS M ERERTE Kbk, o ER b s A
AEFAANTE R (AGL) WARKEFEALE LR LK, 5HEEY
A RRE T REMES. BEBIAT: SN {UFIMELERE
BRI EE N £, TAIMEXTE BB MER RN B
1ERESI L.

LH, S ESEREZNRE TR, EHEH T E a0
BSHAL, Fk, RiEEANAIHAZIN, AN ESEERIEET
NBAFVEXLKSIMERE, EETHMERM. E2IAH. BE
IRRARETE), HEBNENRIGPIMEEEKANITEHEER
HERERSR.

2EAFHREATLAEA. & IR F A PR

SR L, ATHE RN RELRERAER . FREAFHA
ZAFHRIA, L FRATREEERNBMSHE S B D RIEHER.
B7%, BEEEERAFT “RERENFEAN , HERREZEALE 5
W ASFERSEiR . ABA L & REHRIE, iRk, Bl

NN
nt
\_%
utcy

5 https://www.ccf.org.cn/Media_list/gzwyh/jsjsysdwyh/2023-07-22/794317.shtml
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HRERN, RWNEEURMEEH a0 KE &I, 2024
F£5H, HEBATHTE CE CRHRETY X5, “AHEA
AHEEENRKE S, 2 VNS HHMAAT. B B RT3 6 R
BeRTEBIOA R, XFEMEF —RATEREE, &
LT E. BEEFNEELEN, B LHEEEI AR,
HR, BEBEEAFTAENEAN, NBAHEESEEFTLIEEE
FEERSHNMBAN. ARIBARE LS B GG —HPES, B
RN RBEERNN AR, BRILZ, i R E R AT
HEGANEERBHEAEA. tto L4 B 205 5, AR 4R A
ERGfERAMERE. BE, ASERTEFTERE, BESS
RRXFME. %R (Agent) B4 H £ R IIFFIHFEZIAF + R
AT 30 VAL A B AR el SiAk, ERE A EUAmERREE. Fi
R DUR E S R it ENEF (RS R, Wi RAL2
A ChatGPT. & #AByF3R Siri %; W7 UFETHEYERNE @
TR, g LB . B A N R R B S AR
B BAE R, BTN T A B R R e OB BRR, AT
o RAR AW fE I, A g T EFEN R
F oy A A B SR
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M ESEEAUA “=MER” RYEFIAERITIER.
E2pr, ARERAmEEILe ARS8 R” =%%, &
FTORFRARGAE, BEEANEAFWEIK, TUFZHYE,
WABHBA. ERIBA. EAF. EANF. KRR & IHFR
Fo. B MBEERATFRT, 2R T ¥ T FA Rk,
7] R AR e A 3 T IR R AR e 2 1B . HDRGRIE SRR
XEREN, B AR RF IS, LA E AT 20 R PR30,
HAEERFNRE R AW FIfoE N, L “F—AR WAE£EE
R B 7, FAMAfE BREBRERTFT, ATHE AL AFH
TARG . RERB—MEE, TEREREMNREA, A8 flA
ARG g R A G ST, JREE 2 A A o A B SR LI R
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J1, kR EATHE R E M — R, RN MUREEEMT
B g, CBIA KSR AN ERRINMAREE. &
A" T TR G AKRE T R BAT N RAR R IT AL, ]
WAL AT R R i TR AT AN ERAN.  RRE
e FEMAN TR G ARG R R E I A aE .

(=) BAFRL BN

ARERSBaEamathn. EXREERRS T 8w
g BOEY R, ANAFFRSEATRALARBAEN 2 £
ZRRGEW AR E, BERERIEWE 3 FiT.

EAZRATEETUF 2N B 7 +“Fa”, RAREE “HN
BAT A CNTERR” WABME, B A8 3 A B AR
MALERENAE, B 1956 F AIBMAEAEN R, ERNEEFE
HATEXSHEEEXER, HHEXATEMUERERALE K
fig, ZEVLHBRMAGE B AEANEHIRBE TRAGRY. 5FF
EXBWE KRR AEEEIEE UHHE WBERERAR, AT

TAEXE “Ag8ek” EMEXE “RE”, IFRIH. 2K
EXRFEWME R, FHAERETRFEREER T, BREERE S

MR EIBEL, 5T L. NIBANABE, FHINEALT
H5AME, REREFEEFASRANMILZEaLE, UT
WAL A R AR KK, LT, NEASAHNRER M) Z

S http://www.aas.net.cn/cn/article/doi/10.16383/j.aas.c220564?viewType=HTML
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W MR AR AT, RN B R Ag e R E S
R R RS AR S m s, UK AR i A
iRk, BAFREMTIBAELNEE, TWHETIEANE
R RAE EATR S, EHESBERAER. B R NMANZEM
BRPATES, GV A SN A TR IT.

BHENTERGEH#RIRE, BAEROLRERKZTUS A=A
BB, B R BTEH 2 U BE( 1950s-1990s ). HUAR AL BB (1990s-2022 ),
URBEARRBH B (2022 FF4) .

B EREAZFREY (19505-1990s) , 72 X445 fb oy 8k 2L 4 Fo g 2L o
R, Tk Al Z RF&, #ARM Kk AEE . 1956 434 4F
FHAWNZEh—BEAN, F5EXETT ALFHXE, KEA
FRERAN. F5. MR IERENALEE, X—NEAFREF
EEEWMER. BHZHEATERASTE, wEHEAF. BN
MRKME. tXRG%F, B A BRFRAITHENEEPALK
RIey Mt Hak 7, BT XEARH RN, REHH
%, wRml, HUALFLERES. HE 1986 FRuEHFELEILS
B W2 )| SR O T R, EATIROR T A A3 A 2 W 4 B B 5 4
. ATUAFS E X E XARERN T EE R RERRE
K. 1988 4F “Edr g wiFib” I AN ERNESXHLE
RWURE T, TMAXBZD BB ERH A ERAAEGEAE. 7Y
WEMKRN: Bt A TR A S, BEiLs
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il 7 m — % /N T AR B R e AT B Ak ) R AR S T E RN T AR .
1980 4215, BAER - A€ % (Rodney Brooks) X 344 4 il 18 45 12
FENBEATARAEEREEZEMRN, i xF@RgRm
Fos E Rz IR BRI BB . B, TAE AL HBA
B, ERBERAKRGITIFENRERT L.

iz “B5” flEAFTREHSSEMEN, KF “ZEAN
AN SIS EN G, 1954 FRAH IS AT — 4
AL TR SR AR R R AR, B & T LB A4 . 1960s AL A ¥
HEA. 1960 424 & T AHLE A Unimate A fEF, HEERBARE
/~ 8] (General Motors ) #] —4c 4 /=% FS#ATIREE T(E, X —BHH,
T B DUAF5 £ XA R ey Z BMN ik =5 hsdE 6, LAB .
MiEE . Bl 1968 4F, HEEH KB (SRI) ATH 4
BT HREE — & BHHEA Shakey. 1973 45, H KB H K FH
KT 23 EW AT EA WABOT-1. 1970s T WA/l 28 AT 46 72 %] &
AT 2 B . 1980s T HALEE ¢ Fo s BB E AR BF RBEHE,
IR 4L AN AATEALE , 1] 4n 1985 45, H A&/ 8 Epson # H T
% — R K ENLEACAIBO”, 1990 4F, B4 HE T ¥ % 61 — 21 A
SLE A HLE A Kismet, ELAYE, P fo A hm X 6 7).

BARTAERMEL (1990s-2022) , MEFHERN T E. KEHF
B RSE, Al Z KFIRAE B R, B m BKAMEH %6
HR, WEAEGERAREEESMEFEEM, —FHE, ITAEXE
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REHEERNERPIREER. 7€ & 1980 SFR x4 HHA &
WARARMEE, #2h T —ZRFIU “REH & (BN 2R a R
RHLE Z A BB E AT A NAER) AEBEFR, RESEAY
W SEA T FAT A T ARG A M RCE AnaE Bl R 7. 1991 Fl A& 7
W E R RIX (EHRAENEE) REEHTATUEENE £
MEEHTFENEEPERE A&, TEMRERBT R
RWAREE. Z—HHE, KEHRFELHRBMRIL Al BIEEE
FTaEAEss, = XFIREMREHFTPIMELR. REF Y. BiF .
SUHFFEARAEEARER,. FAHE R ETHRNH
BRRPETEA=Z7H. —mREBRKFES GRUFEIFREFSD) ,
2016 4F, JF IR EBAY 3] A RAF £ BAHE £ 8 AlphaGo FK T A
RKTRBPAUMF. ZBIRAZFS GEUFEIHIEEES) , 1999 F3#%&
MG, RELIEAEGALTANTR, BAIUNBEAL
B RATY, MARE. RoemFELERSE, ARG T
ZHRE. ZRESHE, MOWELN ORI NE IR K.
3B R 2, WERE TR AT EWAT N £ K. 2004 £ C Paul
FHHSIE, REXRIZ SR,

ZME “B8” NBEARELZR, X “TAEN" RE8H
AL “ATEREHISEAN NEREMKTREFA. 1990 F,
JR A B L B R A — B A KA AL A Kismet, BLHYTH, 1
WAL SN, 191 FoHAE AT “Rip—173” ER,
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RN RRAL# A Genghis, ¥ LLE E4TA. 1999 4, HAZKRL
A H AANEAZZE (AIBO) . 2002 4, J}Z iRobot /& 4 H
% — A E I EHAEA Roomba, IK1F 4B H T 7N, 2010 X,
MIAT RS HEFHNBA, Gl BA. SREwE. BH,
EABBEABETEFHE, . RARESVHERTEZE
BRE, AT ANES . Ade. WNFGR0EE] T 7 2R A.
EET . 7. KRFGRBH B NZANAFE. o, Tt
AMBATLE L RS, $EEEINENFONED, HAHEEY
AR AN BT HE N B R, 7] 40 Boston Dynamics B “ A7 . &
KRB A BARZENBEAE.

BRI E (2022-24) , ESEREKBEMEXRIG. 2022
LK, DL ChatGPT X3k AR R 6y 3 Jil & R A0 a8 I AL 7 A L2
ANERG R, BEARTTEPAMKRETEHRER# . K
REI A SR RHBEUEN, KiEREEANEERE.
ERMAE SRR Z LB Flar, 2023 448 H H VoxPoser
BAF| K ChatGPT H AT 515 5 #i1k IF #4T £ 5 ¥ B . PaLM-E
B2 N EEHA, RELHRNESERBESBAKES K
A (Large Language Models, LLMs) &, 2 7 XA fn S fih B & 3k
B o b5 XA, I EAEGIFFER . 2024 4, NaviLLM 4
FAES BT HE . W IE X R K E 2 Bl R By
FFREICT RS ANT %, L LLMs f 9% H 3% 4 Mz 20 7
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A HRLEETHEER.

REAZRAYEE, EBEAL—HNITESHASNREAR
Al RIEEBR. 2023 FFhk4” b, EEXQBAECHE
T EAL Rk M. #E. ISV EHREANERLAR, EALE
e T —NREL. 2024 5, ARHLEARTEL, BEMPSHARK
WIMENE . B BRENBA. FARTF. EABREAES
BB AR M. 2024 4 3 F OpenAl 5 A28 A #0412
a] Figure A-{E4# T Figure 01 HLEEA, B9 . 29, 5 AXxtiE
Rt B AT £ 4. 8 A4k &Y Figure 02 1% GPT-40
M) R A R TG %t A2 kg k. ARTF
%, R B ER N LRGP RA, T A RATE &
K4 (WAIC2024) t, HMB 25 HAMHBATA, FAREZA
% b, w7 Noematrix Brain % 17 B & K i by SUE thE % &I T
ER. HIHENEEFRA. BET MRELAZ A FHNE LA
ZENE, AREETY R R RIEEAT 20 %, 5HMAF AN
FHE B EA LY,

7 https://www.lifeweek.com.cn/h5/article/detail.do?artld=231170
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g_ | BEEEIE, IX—INER, ﬂﬁé#u"t‘l%l«‘).ﬁ%i)‘(?ﬂgﬁﬂﬁgigﬁl s EEaE ﬁ IHEEBRAR—ENTIES, HORSERNARBIE
| P o
g HNEZRFNBARE, TMFLRANEE. | =m : —
= STttt BERsE RESS. B ISHEHAE % ﬁi ‘ ﬁ—j
BESEIR ” Wish <~ RIAFHZEA Apptionik _Figure5Open Al <457/ \obile ALOHA 2
i) : § ) Chollo BFFEENEA  Unitree Go2 55 .sgg 4
o N . "ITREX" FIANFENS € PP ) % ot .
o A RN el A e we EER
: b | | i@ﬁﬁ:\}&ﬂj gﬂzgiggﬁm ﬁPrius'E%j : uniree f?l‘{—‘?’ s Noe?\g%‘(ésrain
@ L S | ABIBAZ gARoombamr- SHE ! ,@ ‘
S U] rsos, g 19 A || e poompaires | @m
i sigesie ENZ8Genghis, E . Roomba i FiplEeA | |
19685, AR 19736 (s i AL Rzt | | E . |1\ = = - BB Scout
SRI BESRO T 0 Z 8 g o
S ROy R SER AT A ! e ' | BEEMLREOXEIZ— !
Shakey, | ) % N | PPN ——
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= 19594 i@F 1968 H—1 1986%F RID(LIBEX F’J“k?‘l‘iﬂﬂﬁﬂﬁﬂ;ﬁ Voyager, Eureka, VIMA, Project
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(=) &RAFFRRELR

ERFBZFHNSEZENESE AR, TEHIRFAMS s X
AR RER AT MR, RIFE 58 6 U800 7R 56
fr. 20244 4 f, XEERKELMTHR “EXNEALLE",
g EERILE ARG B BAREERHE AP NI ENE
AN A ST REH DS, EADEBMH TR TREREMN
NP VAT Gl i b A P2 An B (RN KRS, 2024 4 F HIAF 5 Fr 48
HHAEA Punyo B TRAFAXE HATE, MENELRRELEEE
PRSI A 5 hF B SBEY & 2 IO U EAFE 315
BRI B R BOR AT, 2023 R ATHLE A b K R M e
BEARMTL KM RERE. 72 RE TR L 2 2030 472 240403
JERE R MR, BEMRIES A T, B a4 AR
EFHEBBENE, RAERAAR AR K EE L. 2024 F X
HitlEEe “REALEH LS ®E” L, AETHBERLAT (47
weE LG F R S = FATH T EY .

BSREERENER A TSENESRN S, ELH97%
B, Pl AR . B8 T DR AR KA %, 7
FES ERIADBARIEERYES, A “Ean” EAESE
E5F AL EHTBLE, 2023485 F, KELALFLHSEY
FRAEG VIMA, BEENK XAZTHE ST, PTERES. KR
1R A Fo B A 34 R, 2023 48 8 F] A8k DeepMind 3 1 #1125 A A Robotics

8 (ARFIESY 2024 5 3 HAONENLES ANV T RD(aEE 99 1D

14



HEB®MEERERY (2024 )

Transformer 2 (RT-2) , Z& K% —MEHIEANAKE-EF -2
A A (Vision Language Action Models, VLAs) , 10 A %k # RT-X
MBEARER. 2024 52 A, FAFAEA kLR LS F AT
S ¥ %E GEAR, Irx&FEFAEANE L HE AN FR, kA
THGAL SR, 2024 F 4 H, Rk APHLE A Walker S 3 13
B E% = T W AppBuilder *F & $: N8 00 AMRA AT 5K
NI R, EREHEE Al KER AR EAR . 2024 4 4 A,
B ERNEAFFCEHSEE A ERAMEA . B ERTE
MAUKAAERL G SRS EES, FEAGBREETE T 0
HIRF A . i B AR Bt Optimus AMHLE A Mt —$ A, Flit
2025 4F Optimus IE X & 2 T) .

—. BESEREROREER, EEERIAN

A SE AN A RMARIEAERILE Al BSEER, BHERX
SRR G — R ARHESR, B A Mz FEVSEA R SR . FA7
EIE A E & LA OMMER” EEATAMNT R, REF = 8H % %
TR, RTERAPAES, w B8R A E AR EE R TR
AR, 5l BEEEBRAET. BEFI RS HESERANEA
FAHA, WABARBERHANTIEILT B REATHHK,
XM B KR EER A TR H 3 KOV AR E R, )
B ANEAMR TE &, FEAERRTE N E 2R R E.
RERHIGE, A58 2 RER N a6 2 — N —ER

°https://www.iotworldtoday.com/robotics/tesla-optimus-humanoid-robot-draws-crowds-at-world-ai-conference#clo

se-modal
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T AR A A e iy e R AR AR ST, AT B ARRIEE R A,
EREZBEEERAEE %, EEMUXNES. AKX M. 7K
FEMREGFRHTH—AHE, FARBENBEARLREFEZ 4
Bo, A AIAT EARAT SR AE.

Wiz
HxteMg - e FEARE -
SHSEEIE - REEE =25
% 8 < - oemte 4
3 o i it B Bt BT, . RS EEHTEE s
A
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E 3 S
e BT M :
1 ST = -
MR ¥ T —— | st
M » I » EENOs  » ST #
STEEFREBRAER bt <o Rt BEREES, R EARE R TR
o IiZEE o XRR ° {8k ° 3R o {rESHh ° MERE ° AR ° {TENER
55 DhERT c meEE ° #EHE o Eteimy o pimfE v. o SeERpH i
o L eI e
FEEAE By | oL EAE]
R R RV LAs RERE
Bl ] EET | mitETingiE | | fomea |
) —

kiE: HEEEREHARTR
B 4 BFFRIARAKR

B HE R BANKRR W E 4 FroR, MR “RAE—REE—TH—R
W7 WA, TIAERD R —ARE, EEFRFHAHRES, *
PTG EAGB ST . B ERFAE ENATH), FFNE I KA T
FAHMN., BEREENRARELTZRBERETLRME, AT
TFEARIBSLEOUER “BERT” LZRATHEA. BERT f1 GPT il Hlik
BNETEME A T ERRARG, BHA 2 FBARBLREFITK
&, B ChatGPT By 3. BRI A B4 fbth EAER S “ Ramk R .
“REHREFHTH” EHATRE S RA RN NBARER, KR

i HL W R R B e AR A
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(—) Bsniide WMFIERE, FREHESRLZN
BAMERE B S EM “EEREMLEE” , BIAINEHE
BORLETANEEAR, AT AR R ISR R TR . B ek
TUSAEARR . L. P RER. T E AR S R
RS MRS 4% BB IR S RO P S MR TR A . 9] o
SEIRGE, HRRH RN TRNEES. KB, IR
WE M A, B —F Bk R, THE S A . R
AR S KA B . AU R B S A, T A
FE Tt AR AL SR R R SRR R A R Yy = e
A, R TG ST E. (B I R E A
GE. 3 BHEAMK GBI, FRALE ARG E. RA KN
B LB A A o TR M (RO B P IR R
O PR . WA EATRAELE, B R K I AL I
SR RSN E R RN AL BSK, B e 248
AERIRAMEAR S S RMIE. BT B R E RGB 1k
Ml BORTK . BERENL. OB RBE S MM R A A
PARHAT NI, ST SRR S AR L. T
LA A AR A A S 2 R B R A 0 00 R — Bl WUR T % 5
SEL S AR B LUK G — IR A R E IS k.
SR, ETEA RN Al EARTREBEMES, SISt
GRS, %~ W, BEEEEAR. RS
B . Hah A AR T R T, WM E A
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KA. 3D ERF AL FEEA, A6/ TRAFCFEFNNR, =
R R AR S R A Bl 2B ATE AL £ 20 Z B A 1
2R E R B R, RS F = R E AL BOR de
YOLO $ Ft AR ey R 5 fo s fr, R SLAM SR A B IFIE iy = 4 3
B, A B S AEBAR.

Lal, AMEABEEMSESEENE—LIES RiEER, LI
MBI SIESREZ . W AR (Vision Foundation Models,
VFMs) , % CLIP. MVP. R3M %, # B AAEA KECH ) S 45 19 A0
BRIk, WA A B1E B, EmbCLIP, CLIPort. RoboFlamingo 4
3R X — 7 k. WHIE S KA (Vision Language Models, VLMs )
FHEAEEG. 3D $HE. RASERFZHESHE, HIEHERLE
AN Y LLMs BRI EL, e TIEE A5 HAL 5NN EmER
Bl ZE, flinHEEREETHA TR “FER” —HRAFR T ER
X EE R, BISFEI{EAN VFMs, VLMs FrE S 5REE, 7]
ARIRBGE N EHE S TRER, RAERMERIENEEE.
Vi-PRoM!'OZE 3§ b U 3)| Sk Ak At L BR & 20 A5 2, 38 13 4 42 i A]_E ey A1
WA, REMBAK IE XM . AEA G e RAER ah 4% IR o
Fol, BBIEN 5 AR, 3D-VLA'E VLM = E 4 4 3D # Fis
A GRS A B BE 7 BE R R A U R 20 SR A 54T 30 5 R ] %
B, & 2 SR iE S, AAERBeiEs 50K, TR
b0 S RVEE R, B LI R IR B & N AR WS AT 20

10 https://arxiv.org/pdf/2308.03620.pdf
1 https://arxiv.org/abs/2403.09631
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ft.. 2024 4 1 F UCLA #& ! % # 5L & % g KA MultiPLY B &, 4
MR T MEENNZHEAREESN, %5 3D K ELERAE.
(=) REAESR_RANER S, EFRAXTHEEN

RFERZESEENRET L, BERTERANERER, TX
SRESHRNFIEIRSH, HERZRSRERIESRITFITE. #RME
Rt BEESAIEE S AL AR E . ATEAVRR R T RRANHER
HITIFERERIER. A HED AT NIRRT, FENRAE Rk
ORI B 55, K K F 3R W B 5 AT AR PixelNav £l 2 &
AR GBI LS8 X ML RE L N ANERE R, LI
T AR B KB YA T AUE S LR RO 2 2, RS R SR AT USSR
TRV ERE A AR M. flan, FEARKFRY T iz bt ik
B E 58 AR, HAF AR RAERE T2 FE RRERIPS
Befa, M¥t— ¥R 3D B R E, Mo T ERREMIRN
K EBR YA,

RFHERA BRI R EATHIRNRIZRE . ERESHE
SRR, #EAUKER AL B ERE . JoR Bk i St Ok
B R R AR, HECEFERBH —FLEE, K
HIAT 20 SR . RORAR BRI RGP F i e B R v B B A 8 o R G
FRAKT., NMEEFEANEEERRAR, B REFF TS
TR, FEEELK, BB IHRBRGE ERTHER, ¥
] Fafh A sk b s A R Fo i R H A B AR SR, AR AOR K.

FeAl, ALRIEREBEMEBUF IFEZRITEMRRESTHATIER
EHT, FEBSERERESRER. LEAE—LWH. T8 UHNESET

=k

I

12 https://arxiv.org/abs/2309.10309
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FH, ATRBAKTULEERD. flin NTHE N A*H ixfo
Dijkstra &%, J"Z AT RAMH LN FMABEAKNES. B TR
RS AR T2l Tl = &5 IR F AT RE. X R TR
A0 B S AR B3 2 S R AN B R An R dn i . FE TR AR X R
KE, ETFIsmRwit b8, Q-learning &% Wy iR L5 > 7 ik £ B
HE®E M. BERS BEFREFES D, TURREZFF
BEARHAT RS B, RIVEFA AR RN, (S & 2305 o & B
H FRER LR EARRZ IR,

AT, KBRETENSTHUNENT, RBELARBETTR
BREZRE AR £ XN LERPEE B AT HINFE BRI
A B FulE A, B AR A AR A AR Al M A A
K. —=AIF LLMs WiB 5 AR, RET BRES LB R4 H
HYTE X .k Z RN AL K36 By LLM-Planner'*4% 1 7 & & Fo i
B R ES AR K, Ed AL B A LLM xR P 8T 55
REKEREFTARN, KEAXNBHTESHMATHES.
LLM+PSH| | GPT-4 bk B 4 141 4 L% 45 10 4 AL 2% a6 45 T2 AR 69 ALK
4 E XiE= (PDDL) #it. ZRA|F LLMs B8 £k gk 17, #&
RAKEE L RARILH . Code as Policies'SF| I LLMs 4 ik {F 4~ 5 B
KA, P H A S R 2 APT 3k, =2 LLMs &A% gz &,
T4 3E  SE R I N A 2 A1 3h &S & 4k . Inner Monologue! 7¥-A1L 5,
B A N 45 R B & 2| LLMs 8 4% 75 1] o 24T AL R B A AL R

13 http://kzyjc.alljournals.cn/kzyjc/article/pd{/20220203
14 https://dki-lab.github.io/LLM-Planner/

15 https://arxiv.org/abs/2304.11477

16 https://arxiv.org/abs/2209.07753

17 https://arxiv.org/abs/2207.05608
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PHYSOBJECTS'S#| | LLMs & AT ML, #3210 B % YR e
WIEEES (oAtdh. BEME) . & VLMs B T#HAT T — P RK.
3D-VLAYEA T 3D Rl &, A4 5T 3D & A FE fr s B3R,
I3 B 37 AR TR 1A B R

(Z) IToHAR—RANE § TATHHERA, ERATEF)
Hethiz

ITINER R RS EEEN “BUTRET , ARERRRERIES,
HPITRESME. T RN EEEFEES . WREFEFDERR
., PMEFHEAIEAHSE, FREGUE, AlwieZTENET
BEE A E LD, EYRER. FREME. REFE. REFM
LR PMA N K. WEREEFEE BOEIF R LTREATIERS,
W ERET. . EE, ARBREDXK. BRES, WERXEHETL
REF R ERNRIEE S, /. %354, em1%. ik
BUEMMARXEE RN TZ 57 o, T pHEETE.

ITEERE SIS AR BB EIER AR, RIS A
=HRFTERARRL. A EENE T, BTN X B E 5 U
BRIAR ST RG] TP RE. B BES. BRYy. B4
RSB M A ey 20 SR AL, H4 R B A LR £ fo kK
e, HTHMESIATERIIE. Y, URBAM A DR ST
PLATEAE I R R A E R BRIEE R, FEZRMAN LK, D
RESHS., 2% L HEMEER.

— 2B EF S 5F IR Transformer ZRIILEE, NMXIZICMERRE .

18 https://arxiv.org/abs/2309.02561
19 https://m.thepaper.cn/newsDetail_forward 26788704
20 https://arxiv.org/pdf/2108.04097
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BUFEIRA AT R TIBAMTHFEILARGHAR, ILNBAES
FEH R B, W, AR, IR U8 225 SR W ik
A ERATEER . R, b X 7 ik W xR R SR B R 2 b 2
BB, EUUK X B NAT 2D B BT A BT Y. DR R LI iy BRO0% H 2
B, — BT TAEF A £ 9% Transformer 7t % 245 3k 48 B9 38 A %
Fose bl 7, Wah R FE X ik R H L A5z A, e Q-Transformer
KRABAFATEERNEZ Foh Z LR HEE L) 4%
Transformer # &, #4% B 20 R A Z 5, RN A F L5,
“RABEUERCFEINHITE, RERCFEILERT.
—7J5 T, A LLMs 3% 12 8 3 % R AL 5T 0 L5 skws, % T A
T % %I B F S 142, EUREKA Al GPT-4 B % i+t %
H BT 83% M AR 4 (T AR & RUCT 8 R b3 ol ek 4% it L &
BREKREZ WAL S RRMES, WL, STHAMEAET. #
gk, BETIF?. F—H@E, AERNEREMR S HE
A5 BARBURE A MRk ¥ SR AL 3 7 sk N IR AR AR R 9 . Bl n 2
ABR GG AEIEERS. BB RTAKIKE. 3D R AEE
B0 KA BAE, R A BB ELak 9 R VE R I N R AL

R AL A
ZRURIBES MERRASII T MBS BT HITENMERSHE

HEA%iR. VLAs & X LLMs ot VLMs B3t — 29 &, #EER M &R,
MEE TS Z2E SRR A —ERT, BB EERFEIRES
38 A kT UATHY B0 1E 484, Prompt2Walk™ ¥ iE = 522015 R £ &,

21 https://arxiv.org/abs/2010.10814

22 https://www.jigizhixin.com/articles/2023-10-23-5
B https://prompt2walk.github.io/
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fE/ LLMs Bt i D B2 gy e T it X 7 AR, F#fHA
RAT VIMAX¥] DL 18 4 B A B A NG 77 ok oF 3 B AE 20 1F . RT-25 R A
B 2 B 36 XK VLM Bl e A28 A1z 20 545, 684 B A B FT 3L
BRI BRAEIE . W, X RMATT R A G BOK B R A
B RT-1 6 HARREER T 13 MLEA AR 17 A F%,

(w9) RAARR RN BR L EHE, R EF) KRS

IR ESEEN “BAHR" , BEZEXENERECRE
MEMRIREEHFITEEMLL, LURSMIMNERE R RS gelt
KE. RFHEREITIR X BN E R TmAR . AR Tk,
SEHR B 0E, SRR AT R E R, MR ERTTE, HELEF
RE P2 AR ALSE . Ao . O 00 S B MRREE BKAE, AT 4R & x4 ED IR
FRAE B, LI E R E AR IR . Bl & T ER
Sk 0 fih A R BR BT BR N, 33 W A AL TR AL O AR o o R 5
L EEHHR B RN B, AR E, T
REFHRGFHERGATHER. RBUEFHAF, P R 5 A
X, B EE AR, A ERERS T, ARXFEKE
AP A TE SR R 45 S RO E B, RIDALEB . IR A I SRR
AR PR EAFEE G EERS, HATHERTE, BRRRE
RBJE, SR RBER WG4 REFEFHE, HREFH S LI
Hep b ek Eacc . Gl iRz al. R4 i B R S ER
JF,  DARL X SE BB IR AR 4T R

ROIGER EFZKFARR B R INE R IREWHFE S, 2R AR

24 https://vimalabs.github.io./

25 https://deepmind.google/discover/blog/rt-2-new-model-translates-vision-and-language-into-action/

26 https://www.sohu.com/a/617629740 129720
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e, —REEKER L IRWERMES X EHE, SSIE MBI
MR, IMERERH, ABEAE SRR BN, FEkE
MHEALE. SRR ZEATHEBIE R, RN L
=5, LUFREANAFFFELEI. S K Lh EH LanGWMH
T B B WAL R E AT NI R AR S, TR IR IR A
Wz AR, ZRBEXRELEZEER, TIMRAALRRIRHR
. AHIZERE, LLMs & VLMs K # & 19 DL E B R 17 & 4R
REEME. REABREMBESHRANRTEEBR U AR ENITHHEARES

A T AZE B A 5 B SR A A 18] B AT B2 2 0 . BT3B A8 K F ROHT
HyEL 5 %5 Bk 2 4 YAY Robot® fb4% 35 F A K18 = K5 R B ] B 5w

Blanfe “WHkRET E45F, B0 LREERENEHRER. %
NMXERHE, ABAERL S G h £ Z R THREE BRNT 5L
IR AT, BT AR kAR Y B g IR ARG, AEAL &
B LR AERE LB P AT, PEEEFF A HZBARE T —H
It £ R ER A S B A A R T A, KRR A BRI 3 Fn0R
AR %Y, Z @ RKIRBERERZ BEITahER, FIRETHERE.
Y LLMs & AT S5 5K 5, 7T LA AL 2 3] R, ARIEOE o Bt
T #ATE R HF, AR AMAT S0 Rt Ry, A8089 SayCan®*F| Al
e 1E 5E AR B B 048 P R R BT R kAT 2 4%

27 https://arxiv.org/abs/2311.17593
28 https://m.thepaper.cn/newsDetail_forward 26967077
29 https://arxiv.org/pdf/2405.14314

30 https://say-can.github.io/
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https://arxiv.org/pdf/2405.14314
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(&) RFEZE AR, BB FdRB AR 23 B M R
B %5 86 KR
A E R BB BT ST, RSN RMIR
ITEAEEIE. AREA N REREC ST AL, UWRE 4
WAAE G i K BEA HE . BYRE, B
BN A S DRSS MEIE. EEHEE. B, 24, K
BB PATE TR TN B AR EED, HRATE, &l
BEAFHENEANALEAREF REL., ARHNEA KT &
ARIEEM3AEY . GAMEWN 6 DXL BANAL T BHL. Bk
CREE. B BNAREESME, LIT 6 AR/ HBAL
BEFH. ERMERE, ARE SR Z 2R I, AT, HE.
BB A M) L TR S, TR EE 5] T %M
Wil RITF M RA RN, B TE S i X A
RGBT E R BB AN, T EAFEMARTE . B0 K
Hy T e Rk 7 T R B K Bk . RIS A3 BB F R RIROEREE A
ERER. Gl ANBAETHME LHHREG, WRE. HEN
2SS T b A E 8 R, o o R ANLE TR A,
% A 7 AT FE T URATEL L2, TABILEA
T AR N RO R SR L B AR B o A R T
M, BN ERGWARE T WARHA, T LURATE 24 9B Ao
BEAS, W¥ATHXESD. FREEURRERS S E. KB
KE, B MERIE A R R, RGN
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By LR I A BRI AS B 0e SR, SEIUET R R AR AT R A
PEEy PR, RS gLP L . R FRURMERL . b oy S R
B G R EAN T W AR A, Bl 4 [E Shadow Robot 2 & i H #Y
Shadow dexterous hand & B #{ s Ak A B WL Z 8 R F2—, A
24 ME WK, AR WAL R, EMATEEILG AT L
B m R ERE A AR R

HIEN B SR NREAMMBIREZEZEXREE. e HiIEA L,
E R 2SR IS B G ah R DR AT s Rk Pt R
7. big AT 6k L F EH % T /F EmbodiedScan F4# H B k. B
HENBEE. ELHFN A EFROFET LR EFRI AL B 6
Hy 3D R . AU RFMAE T M 132 7 4t R TG HUAR F IR E
¥ % DexGraspNet, MM, RE ML MM LA B R TAAHEE.
CHEFEZHRES DB RERANB LI E, &ETE 10%,
ENRRZREL, HER L 54 ik & AT IR T S oK. A
IR 2HMMILET 22 A RNBARBEHRE, HETREE
iy EL & 4 g6 #3E & Open X-Embodiment, 3F 8 T )| 438 B & 4 g6 K
B RT-X. RT-X ¥ DL F A R ERBD NHEHEAT, 2
hE R EES L, meEREZ. BRKR. ZEFES, LEALE
RALBARF O EAARAER AL B REL S TR EESE, X
FLB A EIKATR O ES LA,

AT EREERXEFRTESAEIREMHERIERAZ.

31 https://arxiv.org/abs/2210.02697
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HEIRE, MEXEATRAERES, BHESEREIIM oA 1/
R AEE Y. KK FFHENZH TS, TEREDE
RGBT, TESENRSAETRBE. RAMESERER. A,
LR AR ERERARNG G oF &, FEIENGELE
HIAR BT BT SRR . ) o O PRE(F B, Ak it {40 2 %4 3R
R g R NEE. AR eE AN AR LT ES
M B GPU B~ R E Wit H 3R 0. KEARE, ELBURITLL
BEFMESAAHER, HIASEEEIN 1 B NGRERA. fli
Wik, EMEFERESF B RERFEE ST, FEMI L |6
WNZ R B KA. BT3B K ¥ K 5.8 A Mobile
ALOHA #HT W IE45 KT EH 80%, MW R A 40%, FERITE
BIRE 5 7o B, A1 7 TR A R AR 69 3 1 £ 48 SR AL 1 48 L
1 3132,

HETRERNESEREAGHNRIEF LSV . B EHM
B, BERE. Ak LB ELEE T EILE RO8ETEL
EH R EHEFHK. LabVIEW £ R B RmB R AT+ B HFE 480
AR 7, TAFFENS P tE R B #ATHHE R % . Unity3D. Omniverse.
Gazebo 4 3D {7 5| %7 LU= £ K B W (7 A3, ZME EHIE R
B AL AR LN ER, B AR R B FRIEARILKE.
ROS f ROS 2 & H 7] 2 £ fl AL ARAE R R, 38 LA B b oy 3%
DR RIE A ML RE . WATEMEMRETE, M7 ERES

32 https://mobile-aloha.github.io/resources/mobile-aloha.pdf
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R GIIT K AR AR . Bl 4 ROS 2 & & FE4%F /K B OpenVINO
AHEETE, THEAFTRRAAELLEHARRE] . H SN A
WESEIER Y. BARKIENME, Aag @ EANRFaRET —
MNAa . B EMARAKNIAITSE. HEFIA Isaac Sim fr 8 48 K %
#) BEHAVIOR-1K % {5 Z KT &, b4 H L AR Z 140 (T 575 30,
Al B R 2 3D 5, (BRI FE I B4 A St R B O B
Wt L. TEHBEREMNEY, A T LA SARE S AR AL A 4R
foitf, FEHATUHHE. MiksFEd. EAESE. 3D R EFE
EEETF, ARG L. 286 3D RE T EE .
BRTEFEENESERAGHNEFTENMAIRSITRERN
XRr. AR RAUTH RGN REE, WHRE Y RETEAE
PR EXS, EEREEAETHET, A8 RFEREFEMS
e AL S A REE, A AR B A S MR B FE R
.. NVIDIA Jetson Nano i+ 52 4 X 35k B £ & 4 547 R i 4K
AT E. EREA RS E T, FEBEEAHMITESF &
AR R Ao S o 5. 34 Jetson AGX Orin A2 21 78 34 4 3
Wit ERE S, 5 WE GPU MRS HEMIL. EHERALEET, F
oA R AR AT R ] B 37 % T R AE 1 L oK SRR Tsaac
W28 AP 6 3 E B ROS 2 AL, FIANEKES MRS (Data
Distribution Service, DDS) #{z 1, SEINARIER B B @E K.

au

3 https://airs.cuhk.edu.cn/article/1119
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(%) 2258 ARE—AKRELEFRIITELTE

REFRIRIEREN S E S E eI BT RO A o %
RARERELERFPATES 0, FEHTFHEENL RPH PRI
AR HRA PR A VUK R G Fi4T. EREATE T |,
B 8% e A Rt fo b F ZEEE RN, R EAT A2 xA
KFEALH D, ERARS T E, EEHPRE NIRRT H
TR E L AR, FH D FEMEAARBBEA, AP THREASR
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