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H e R ERSE (2024 )

— RHESERARSE

1950 4, K X & H £ #3% X ( Computing Machinery and
Intelligence) 'F it “NERGHEEF” X —RARFEM, AHAL
ERNABRHASRBA—MHEGTFERERM, B ML &K,
T Fo AT BN RN (ERMHEF) . AL ZIANHL
B, —RREHGZUHE (i TH) FIENER, —ZANER
ERITHERE, EHTUGARZR, GBI —H#T%Y. B
G, XWABRERWELKRT & XE @ (Disembodied Artificial
Intelligence? ) 1 EL & 4 #¢ ( Embodied Artificial Intelligence, 4 #&
“EAI”) .

Lo, REEEME, EEHEH R R A, DL ChatGPT
AREOBEE SR EAEREL. aHBLZE, HFHERH AL
PAZRYRIABEBLAREZEBARGELR . WAER T K
¥R R ROF R A AERELARAERMRF LI, A L%
X7 GPT-4 5 A %3, (EANEH RS, FafEAPAES A
REvESTE. BT ET, ANT6 KT A4 ik AL 89A% A
BRI 75 R REAENHERS, BFERE. 28, 79
SRR, IREESNATHWEER. EhE, KEA X B
FRAEEXMEENAEFES, KA LR “LAEH” 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 AR, ERERR AT
BB ke Rn. RRAREREERFHRE KRG,
FE AR A E SRR, A4 ¥ LU T AL Bk, JF
HeGmBERNZEFAM0, XE HRELERE. &XxLH
T4z B P R4S A, 159, 2023 4, Nature T T Tl & 7 B Yoshua
Bengio. Yann LeCun % FH 5 5 B4 KR B CE, el T —K Al 4
Bk @A S E R, WRILEMARHRALZ S, B
S5#RED. REOTA. @R RIEANFF. AHEREENT
MEAATEROEE—F, LT H—RIRIRA.

(—) B FROBMESE AR

LA G %6t AREMNIE AR BE BT AR XA L
BROFRAL

BEogmw\NFHTEBY “BatmATIEwR”, “BY” 2
AiiE, MAFHARHERRRRE. R T8 RIFATES,
HE A RRMHEFLWBESNWN LN AR, FEEERNH S
TREAHAZERET “RAER” OKRE. REEHH gz
WAE, ERERTUHLMEA. O, BAZEINEA, KE
BTV EEMEAIRR, B BRELMAZNUBSHBETASS
Bb. “E0RE” Rz, GPT-4o. Sora % Al HE AR FHE, LI
VXK. . EEFLHESE LWEMAH, s ATEAR

4 https://www.nature.com/articles/s41467-023-37180-x
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FNE W LR BA L, T EFRI G R RE fuft
FPATR . RWHTRNEAN, EMNETHTRINES. WA
AERERAETRFEFREES, FRRAEWETEENL “F—

AR Eh#ATR . AR, HEE. AR BG FHREFES.

3]

ESEESFSIMRAEERTY, Bl EERMSIHMELRE
LSS, A,

TEERFHIE NWEF
(BTFRSHESEEMR DL EMSRTHHRE)

BESERRIEMETYESEHTRATHERRS, Hil
EEEESHRIMRTEREEE. BRI, SRS T,
TP BT R .

—LiBRBAFHIE FRE
PEHEFS "BSEE | CCFERRAE"

BEEaRIURSIAMIESHATEE. BESEIEEE (N3R)
EAEF. MKSHRSEXEEER (R, L)
S ERE SR ERELE R EX KRR EBAPARMER,
IR EIRRR B BTN A T ERRETT i,

—HERNFRAFHIE K200
BETERESERAS (CEAR024) ARXEERS (BS
ERER BRI R RIE)

BAATER (AG) FAKRARFEESESILNR, SHELY
Bt RZRIUSASHMES.

EREEGE, PERFRRELT S
2023HFBARENDZRS

BESERE—MILHTSM. MG SIITSESIOMSEA,
NBATUAREREZERISNOZHELENNR, WEHBHS
I, RAEE, HET BRRES,
—HRBIR RS #IE
{Searching for Computer Vision North Stars)

ATESNT—NRBGEES S, EER. 138 #59
Bt RENNEERE.

—5ifHik CEO #{—f/h
ITF World 2023 5{fA4

ESERENESS. HENME. NBEAFIMESRARNSE
B, SEETRIATERER "R : HEISEHE. {TanFIERS
MIEA.

——FRIENSE XS REAL( Robotics,
Embodied Al, and Learning)SC38 =B/ ME

ESEREATSERABASYIES, FEESHH. 3
SIHSHRNERERIEES.

—EEIHENBERERT)
{Communications of the ACM) &

KR ATz B

B 1 ENIERAREGE AR

2
Ay 38 A

FHROXEETERE THNMHEN XA, — 7 mL#
ERFEZMHATER, A THATERARMHEER

FE-AAE, AHPREGHEIKIE B S, SR REH T

. AE R

WERFELNFRNEE, XUFHT LR

ABRE—MSWAE, TREXNYPEEALZR, —EXYREAE
ESXEXMNERNEM. FERFHARNEFEE (EATHEAHA
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BB e EEREHREY FRAE ARFRESRS T
FABERT, BiE SRR G R ERR T UHEL. A
AR, LERERFHR A RFERTERLE RS THHRE
TAME RS, B—EYPRXERG BRI HRERR
EERMER. R AFHRE CEERTEGHN S NETHER
BPRERFEFBENERT Koy ie. FEMFRREEHIEA
AEAANTE R (AGL) WARKEREALRL S FIK, HREY
B RZEURREMES. BEBIAF: SRNUFEHELER
BRFOREIMAEES £, THEMEXNEEBEFMERIRM. BRI
1EREN L.

LHT, AR A AT LTI, MR T
oo, Bk, RERENAIWAEVIN, AV EEGEEEEEEE
MBAFYVEXLAENERE, RETHRERM. FRIAM. BX
RFEFMREUTH), HEBNER RGP RIERKAITHEER
MEBERS.

2EAF R ATAEAL & GIKF A I

SEfr b, ATA R o i x R AR FRERFRA
ZEAWRI, WRBATEEERNMSHTEZ A7 RIEHERA.
B, BSERAET “KREHEN" , EHRREEALE
MBIAFYIESL . AER LS BAE@E. AR, EF 0K

=
nt
\_%
utcy

5 https://www.ccf.org.cn/Media_list/gzwyh/jsjsysdwyh/2023-07-22/794317.shtml
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HRERN, RNEEUANEEH 20 KE &I, 2024
5K, HEEATHTE CE CRHRETY #XF#E, AR
AHEEENRK S, 2 DNSHHMAAT. B BRI 0 R
BeRTEBIOA R, XTFEMEF —RATEREE, &
ETR#HE. BEEFNEELEN, B EHEEET AR,
HR, BEERTFIEFTARNEA, NBHERSEREAUIZER
FEERSHNBEAN. ARIBAREREEGA—HPES, B#
RN RBEERGNAME., BRI Z, i R E R AT
HEGANEERBWHREAIEA. tto L4 82555, AR 4R A
R RAMERE. BE, BSERITEFTERE, BESS
RRXFME. % iR (Agent) R H R MIFIFEZ AT+ R
BATZ0 UL IR AR LR, ERE S T AMEATEE. i
R DUR B S R P BN (R fR) , Wil RAL2
A ChatGPT. & #lByF 3R Siri %; W7 UFETHEYEFNE @
SR, g EALEA . B A RN R s B S AR
B BAE R, BIATH T A B R R R R BRR, AT
o AR AW S fnE B, A A T EFEN R
Fi o oy A A 4 B SR
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BR—: KR EE": 5
ERESHRRZE et BRFYIELE
st g-4 ® 1
1T8/)iZ q
;? 7)£§@£;¢%w
/ pig
j\_ﬂ-l-l —_—
QH\D SHEE === =
SRIAZE Eﬁ;ﬁmﬁﬁbﬁyﬂ
ARG RE )
? AT
I1e |l TR
BIRER
ZH

XRE: FEEEREHRR
B2 BR%ae “ZEX%7 MANETEE

NESEEAUA “=NMER” RNEMSAREITIER.
H2pr, BAERARTFERLE “RE+HGE+EHR” 2%, B
FORFERRGAN, BERNBAFWEIK, TUHZ ML,
W AFHEA. HEIEA. TAF. TANE. RELEITRA
Fo. BAHMBEERATER T, REERT R A0 R0 81K,
7 AR B R TR R A ) KR HORSRIESIRER
RXEREN, B A @A RIS, F AT 2 R,
HEERBEHNRE R EI BN, U “F— AR NAFEE
R R, ARABERE LY, ATEE AL
TARYE. REBIA—MEE, TESERNEA L8 A A
KA o RIEAE Fo Ak i J7, AR 2 A A B A EE SR S LA B
WK, ERERANEEFAT, THIEER. R UKATH
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H, LRI EATHE R A — R, RIEN R E AT
HHEE, TBETAGSYEHT ANTERRUMAREE. &
WA T TRME & AKE IR0 R BAT N RARR IR R,
Qo AR R B TR ARIAT S M R A L. K RE
fe” T EERE N R B B ARG BN A E o LI AL R .

(=) AFFRREnE

Earts5maewmaihn. ERRIERRHE T AL
B BT R, ANEASREEAEHRHEARAERER L L
ZREGENAENL, BERLERRWE 3 .

EgBa N LUk “ B a7 +“Bik”, RAEEE AL
BN Fn CANTH” AR, I fs sl MR,
MATSEEMAE, B 1956 5 AIMAEAN R, HHmARETE
AT EXSHEBEENET, FHHAEXATE AN EHENA RS K
i, EUEKWESAEARKNFEIE T RAN K. 545
EXEIE R fmEEEXEE TE” MESEELR, AT

TAEX “Ag%e” EMEXE “RE”, IFRIH. 2K
SXRFEWE R, rmAREFRFREER T, BEERE S

MR EIBEL, 57 L. NIBANBE, FHINEALT
HAME, REREFZEFAESRANMIL ZEaaLE, UT
WAL AR AR K. LA, NEASAHRRER M) Z

S http://www.aas.net.cn/cn/article/doi/10.16383/j.aas.c220564?viewType=HTML
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W MR A K AT, RN B R Ag e R E S
R R RS AR S m st S, UK LA IR A
iRk, BAFREMTIBEAEZLZNEE, TWHETINEANE
R RAE EATR S, EHESBERAER. R/NMANKEM
BRPATES, FIANLE AR BRI,

BHENTERGEHRIE, BAEROLRRBETUS A=A
W E, B B HTEH 2 U BE( 1950s-1990s ). 1A AL BB (1990s-2022 ),
URBARRBH B (2022 854 ) .

BEREAZFREY (19505-1990s) , 7E 45 Ak o 8k 2L 4 Fo g AL o
KA, Tk Al Z RFIk, #ARM KK ARSI, 1956 444+
FHAWNZEh—BEN, F5EXETRT ALRFHLXE, KEA
FERAN. F5. MR IERENALEE, X—NERAFREF
EEEWMER . BHZHATELASTH, wEHEAF. BN
BRKME. TXRA%F, aHE XN BRFRTHEFNEHEIALK
BRIty Mt Hak . R EEE AEARHEN. REHH
%, R, UL RES. HE 1986 FRuEHFELEILS
B W25 | SR RN T R, EATIROR T A A3 A 2 W 4 B BT 5 4
. RTUASE X E XARERNITEE R RERRE
P K. 1988 4F “EAr g wiFib” I A AN ERNES LR
RURE T, MAXRBD BB EH A ERAAEGEAE. 7T U
WEMKR N : B A TR A S, BEiLe
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Rl 7 4 — % /N2 A o R e A AT 20 B A AR S R AT R .
1980 -8, ZAEJR - A% i (Rodney Brooks) % F{% 4 iy 3% 45 42
FFENBEATARAEEREEZEMRN, i xFE R
FosE R IR BRI BEALE. B, TAEX AL A
E, EREIHRGIOEN IR AT .

IZMEE “B8” S AHITRHSE SR, KF “BEmn
AN SIS EN G, 1954 ERA B IS AT S — 4
A4 TR AR L B B AARE , B & THLE AR . 1960s HL8 A F
A, 1960 454 & T AHLE A Unimate N, EEERBARE
/A8 (General Motors ) #] — 44 = % E#ATIRETIE. X —BHH,
el UAF5 EX AR E BN HE S EHNRE S, LAB .
MiEF . Bl 1968 4, HIEAEFF R (SRI) AT fk 0
B THREE — & B N EA Shakey. 1973 £, H AEAGHKFH
KT 2AEHATHLEA WABOT-1. 1970s T WA/l 28 A JT 46 7 %] &
AT IZ L 1980s T H AL (4 o fe R 2 S BOR BUS R B
IR AL AN AATEAE, 440 1985 45, H A&/ 8 Epson # H 7
% — R K ENLEACAIBO”, 1990 4F, B4 HE T ¥ 1% 61 — 21 A
SCER AL Kismet, ELAYE, P fo AR 6 7).

FARTAEMEL (1990s-2022) , MEF ERN T E. KEHF
HOp RS, Al Z KFIRAE B R, B m KM 6
HR, NEGERAREEEAMEEEM, —FHE, ITAEXE

9
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REHEERNERPIREER. 7€ & 1980 SR 1HHE &
WARARMEE, #2h T —ZRF “REH & (BN R2HRE R
RHLE Z A BB E AT A NAER) AEBEFR, RESEAY
Wy SEA T AAT A T ARG A M RCE AnaE g R 7. 1991 F A& 7
W E R RIX (LHRAENEE) BREERITATUEENE £
MBEEHTFENEEPERE A&, TEXMR LT FER
RWAREE. Z—HHE, KEHFEILHRBMRIL Al BIEEE
FTEAEss, = KFIREMREHFTPIMELR. REFY. BHF .

SUHFFEARAEEARERG. 5AIERETHRNH
BRRPETEHZE. —RREBUFES (BUEIHREES]) ,
2016 4F, JETIREBAY S AR AF £ FAHE £ 8 AlphaGo FK T A
RKTRBPAUMF., ZBIRAFEY GRUFEIHIEEES) , 1999 F3#%&
HEGFN, REUNBEAEGARATHNHR, BTUNBEART
BHGERATY, WURE, REmFELEREE, AR T
ZHRE. ZRESHE, MWELN SO RIS IR K.
3B ER N, WERE TR ST EWAT N £ K. 2004 £ C Paul
FHPSUHE, REXRIZH SR,

ZME “B5” NBARELR, XF “ITHEN" BEHNH
E|ARLEM “ATEREHIEAN HEREMKTREFA. 1990 4F,
JRA BT B Rl A — B A SR LB A Kismet, BLHYTH, 1
WAL S8 A, 191 FEHAETHET “Ribp—175” ER,

10
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RN RRALE A Genghis, ¥ LLE E4TA. 1999 4, HAZRRL
A H KAANEAZZE (AIBO) . 2002 4, J}Z iRobot /& H
% —H KA HHHLE A Roomba, Th1F Y MHIT AT . 2010 41K,
HIATARZHEINEAN, AloBNEA. FrEFHE. FH,
ANBRHARBGET DEHE, . 2HECVBETETE
BAFE, WHAAEANES R, fidd. BUNEGRHEE T ZRA.
EET . 7. KBRFGORBAH B NZA RN AFBL. Bhsh, T
AMBATLE L RS, $HEEINENFNED, HAMEEY
HEALE AN BT HE N B R, 7] 40 Boston Dynamics B “ A7 . &
KRB A BARZENBEAE.

BRI B (2022-24) , BB BEMERKIG. 2022
DL, DL ChatGPT X3k AAR AL oy 3 iR A0 66 R I RE ) A WL 88
ANERE R, BEARTEMAMKETEERE RESN. K
RE A SRR RHBEUEN, KBRS EANEERE
MERMAE SRR Z LB Hlar, 2023 448 H H VoxPoser
BAA| K ChatGPT M AT 515 5 #ik I #4T £ 5 ¥ B . PaLM-E
HEAZBSEE A, RELHRNESEREESBAKIEEHK
A (Large Language Models, LLMs) &, 2 7 XA fn 2 fih B & 3k
W I 0918 X B R, LA EAEAIE R, 2024 4, NaviLLM 4
FAES FEFHE . W WE AR UUKE S %A 6 B By (E
FFREUT RS NT %, L LLMs f4% H 3% 4 Mz 20 77

11



H e R ERSE (2024 )

A NHRMLEETHEER.

REAZRAYE, EBEAL—HNITESHAESNRAR
Al RIEEBR. 2023 FFhk4” b, EEXQBAELCHE
T EAL Rk EM. #E. ISV EHREHNEREIA, EALE
e T —NREL. 2024 5, ARHLBEARTRL, BEMPSHARK
WIMENRE . B BRENBA. FARTF. EAEREAES
8 I A B R . 2024 4 3 A OpenAl 5§ AFAL#H A4 2>
a] Figure A-{E4# H T Figure 01 HLEEA, &9 29, 5 AXxiE
R B ULHAT £ B2 4. 8 F 4k 19 Figure 02 %1% GPT-40
HY KT R AR TG 3t B A 7 iR k. AR F
%, R B ER N LGRS R, T A RATE#
K4 (WAIC2024) b, Hat 25 AW BARA, FHEZA
% b, w7 Noematrix Brain % 1 B & K i by SUE thF % G0 T
ER. HIHEMEEFRS. OEY ML AZH A FHNE LA
ZENE, AHEETY R R RIEEAT 20 %, 5HMAF AN
FHEEEMLY,

7 https://www.lifeweek.com.cn/h5/article/detail.do?artld=231170

12



HERReRERSE (2024 )

RAREMER
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USRS —E, BESERESRETIE S ROTSTNE, BESGROE

12 N\
| |
=] (1950s-1990s) | R, SOTHRENEBARE, S5 EMSRHTA R |
g SN .ot A | EAEED. ATESIEA" NASEEHSTIRNER. AT |
— BRI AT AT RRTE, iE "BB (ONEAFHE |
0 | SRRSO UIIAE, A B SXT | | mmue REIES, SUEREMEDE. |
2 | B, SEZEKILSERERRE, M | ZZTT TTCD TTUTTTOCTER J
0 | B, XN, FHASESMESE RS | serE
& | MEERTHRAGE, THS LR, ' "‘ﬁmﬁ‘
Q. ~ o
- BERR{hE RESS, BEFIEEFAIE
BESCIR »r YiTA
fivi::]

RIRFHMBEA

“fTREX" SHSMBENE

"EsﬁﬂﬂU§§+ﬂ§N' RISHISE ABERERE

= 19995, B 005 20094F, #
k- oia B N7 ] %7§%z§§u§m HPrius B
e B g&may\g 2 ARoombagr= BEITE

19904, Ffe 19914F, 7%

2018%F, Roomba i7+iTHB#l28A

B ST ER
(2022-F%)

/
| KEBAIRARSR, IEAFF AR T BAA TSR,
l ASETATANSFHREREHRNED, Bk
I\ BERERAATSGRHESE—2.

ATMMEAERRE, MARHEHSTEHFEREE,
PV iLHEBRAR—ERFES, YRS St NARER

. ¥ pam -
4 :

Apptronik AFigurﬁopen AT Mobile ALOHA 2

apollo  BfFFFANERA Unitree Go2 REHBA
il _LP
fourier RI5F FSMIEEE
GR- Noematrix Brain

R-1
oy o S
= MR
XL 7.4

40

unitree H1

) sl BRNLEEGenghis, = Camenpian e ;
19686 , HHBEHS 19738 e Ry TETaR. E o el e
SRI Ny R Z 2 Eanan
o ﬁﬁ/\—g%mmbagj\ S v L bt | EEFMDIRE0OARIIL —
Shakey, o e, —5 —
2022 2023E, %ﬁﬁCEoﬁLmbim,
@ 1950s <270 1990s o 2010s ATEsF—NRERRS S0
1950&EERET: HELVESAI , iREH TRELERBITEEERRR EIEE WEBSLAIR, FHAXE ) a6 e
(Computing R i Mo REER, TkEISHSH  MESSRDEEIASE o)) SRERATE, SELmmEE,
Machinery and . ” - | R3S E SR A KSR MZEIFTERED .
Intelligence) 15 19564 ;8 19805 XCONH@]%?%%EME!E
TREAASTR  @meR MEDEESAATE 0 DRT  HE, MUBLFAEFFBEE! SAPRESESTARESE Google R
L 1959£F {@F 1968%F F—/ 19864F RENEIBEE RERAMERIER S EHT m Voyager. Eurekai VIMA, Project
EELKEE  EXRES A TR 2011 N <)ozt " GRooT
DENDRALIZH gy wegmey 20155 MR Midjourney i e,
&%, FIERL st MR SRS BB BB A B ChatGPT @ T LE B rranazesen
. P, o L3 AU —. . . - VoxPoser CoP: LEO
19574 19694F BN 19914E: Rodney BrooksZ&iEX 20174 < ManipLLM
R SEERRSE RIS {Intelligence Without Transformer 20N S
Representation) , IAAEEERTLAE >
TR ST MR BT EIAER] o doan
1986£FRodney Brooksi2 2004/, # S otes Biavitem
B R E AN AOER WEEARE F AlphaG
ST R HSRE 28 MR phaGo

B3 EaBtxR)E
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(=) &RAFFRRELR

ERFBZFHNSEZENESERARE, THEHRA WS U X
EE. RERIMA T MR, RIFE 58 o G080 7R 5
fr. 202444 F, XEBRKELMTHR “ERNEALLE",
g RIS ARG B BAREERIHEAPANAL LI EHE
AN EA ST REH DS, EADEBMHE R THREREMN
NDBLR VAT Gl i b A P2 An (RN KRG, 2024 4F F BB 5% B 48
BN A Punyo R TRAALEHATE, RENELRELEEE
PRSI A 5 hF B SBEE & 2 HCKE 2 U EATE 315
B A B EL B R R B . 2023 K AHLEA T KR
BEARMTE KA RERE. 7R P8R 2 2030 4472 240403
JHERE R W ER. BREmREAHTR T, B AERENHTR
W BBENE, RAEBAR AR K EE &, 2024 F X
HitlEEe “REATHER LS ®E” L, AETBERAAT 47
weE LG F RS = FTATEY .

ASEREERNEEERALEENEZRNS, ELHBYHH
B, Pl A IR . B8 f T DR AR AR %, 7
FES EEADBHRMEHERYES, A “Ean” EAEST
E5F AL ELHTBLE, 2023485 F, KELALFLHSEY
FHRAG VIMA, BRENK XAZTHESTT, PTELES. KR
1R A Fo 22 A 34 R, 2023 48 8 F] A8k DeepMind 3 1 #.2 A £ A Robotics

8 (ARFIESY 2024 45 3 HACNENLAS ANV T RD(asE 99 11D
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Transformer 2 (RT-2) , Z& K% —MEHIEANAKL-EF -2
A# A (Vision Language Action Models, VLAs) , 10 A % # RT-X
MBEAARRAE . 2024 52 F, R fhih &4 pk oL ) 2L & 4 G ARt 7T
%% GEAR, IFEHE XFXERNR L H A BANFTR, mEA
TRERETHE. 2024 F4 A, hbBm ABHEA Walker S 38 1E
B Z 4 ik = T AppBuilder - & # N A & 500 AE A 4T E 47 &
R R, FEREEE Al KER+ARHEARA. 2024 4 4 A @i,
B aERNEAFFCEHSEE S E R AMEA . B ERTE
MRUERAERL G e 52, TRASEREF T “TTH”
KRR K . e B & AR FE Optimus AMHLE A B2 —$ N A, Flit
2025 4F Optimus IE NI Z 2 T) 9.

—. BESEREROREEH, EEERIAF

A SRR A RMBHIERILEY Al BUAER, BHERX
RRIIRE G — R ARHESR, BRIz EEVSEA R SR . FA7
SEIAEAE RS A MER” BENTANT X, BRI F B %%
TR FBAL, SRR RLES, A B R A E AR I TR
AR, EHEEEERAF S B ES T EEEANEA
FAHA, NBARBERHANTIEILT B REATHHK.
XM B EAKREEERN TR H 3 KOVLEARAE R, )
E AT BEARTE TR, FEAHRRTEZH B 20 WIREE.
RIERHIGE, L8 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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EREZMEERAEEHE, EEMUXNES. AKX M. 7K
FEMRBEGFRHTA—AHE, FARBENBEAREREFEHE
B, A AIAT EARAT SR AE.
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e
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kiE: HEEEREHARTR
B 4 A58 R AR

B HE R BANER R E 4 FroR, MR “RAE—REE—TH—R
W7 WA, TAMERY R —ARE, EEFRBEHABRE S, %
PTG EAG ST . B ERFAE ENATH), JFNE T KA T
FA#. BSERNEARMLTZEBERELRME, AT
TFEARIES LBOUER “BERT” AZRATHEA. BERT f1 GPT il Hlik
BNETHEME A T ERRARG, BHA 2 FEARBLREFITR
&, H%| ChatGPT By i FL. B aTH &4 abth BRI 4 “ R A+l K"
“REHRFHTH” EHATRE ZHAR N NBARER, KR T
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(—) Bsniide WMFIERE, FREHESRLZN
BAMERE B BB “EEREMLIEE” , BIINETE
BORLETANEEAR, AT AR SRS R TR S . B
TUSAEA LR HEEM. HEEM. KB ERRA LN,
R ST MRS 4% BB IR S RO P S MR TR AR . 9] d
SEIRGE, MHERRH RN TRNEES. K. AP
WE M A, B —F Bk R, TR R, R
AR R B . A OB R B S A, T
FE T AR R AL R R R, SRS R A R B = e
5, B TR EA BT . B B S A SR B e B A
GE. 3 BALEAMB R ERE, Fhh s HARCE. hA KN
B LB A A o T WA M 1 RS L S P IR R
O PR . RAEATREE, B R K I AL I
BAMESR A BASTHUNE R IR AL BSK, e e 248
AHERIRAMEAR A BUFERMIE. BT B R E RGB 1k
Ml BORT . FEREN. EAERBE S MM R A A
WAHAT I, AT RSN R PR L ATHE L. T
LA Ay SR A A 2 R B R A 00 — B WUR T R 5
SR, SR A B B UUR G — R A R E IS
SR, BTASEN Al AT REMBEMES, S
GRS RAMER. W, BEESEAR. HEEH
B . Hah AR AR T R T, TR E A
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KSFBI. 3D EEF ALHHEER, A6 THRAFRF IR, H
g m TGRS LA Bl HLE AL T 20 FEEBA
PR E AL B B % LR AT o KRR T H AL SR 4
YOLO ft 57 M1k ty iR 5 fn € i, &l SLAM $UAR A ik IR 5T 6 = 4 b
B, B AR  ARBAR.

LA, KIRRBEINSIESESNE—LES R IR, KU
MR BARZSRHIZ . W3 A aAE A (Vision Foundation Models,
VFMs) , # CLIP. MVP. R3M %, # By KB A SR ECF | 5 45 A0
Wk, RN A B1E &, EmbCLIP. CLIPort. RoboFlamingo %
3R X — 7 k. WHIE S KA (Vision Language Models, VLMs )
HFHAEER. 3D . RAEEFLEISHE, HALHREE
$ A4 LLMs ARt Rk, e TiIBEE AT 184 5 0w B (s &
BlE £, i EBEREEFTHA TN “FER” R RBEFER
DOg fufe B2 B % . shSFEIEA VFMs. VLMs FRF SRR, Al
AREELE NS E ST UER, RAMRRNERENFEEE.
Vi-PRoM!OZE 3 th U9)| 45 358 EEX 620 A5 2, @42 B ] £ ey AL
WA, RIRANK NIE X ME R KRR 4541 FARA g4 LR Ao
H, BRIFFER 5. 3D-VLA'E VLM = E&4 3D 74
RIS £ BB ) BB R E TR IR 2 SR EAT 205 R K
Bt MEZESAERANEDS, BAFRBEeEs 50NE. TR,
% FREE S, EA S LI RGN B & AR AT S AT 202

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 &,
MR T MEENNZHEAREGESN, %5 3D HELERAE.
(=) REAER_RANER S, FRARXTEER

RFERZESEENRETL, BERNERMERR, TX
SRESHRNFIEIRSH, FHERZRSRERIESRITHITE. SRHE
Rty EAESAIEE S AL AR E . ATRAVR TR T RRENER
HITIFERERRIER. L HED AT NIRRT, FENRAE Rk
WORWI B 55, K K F 3R B AK 5 AT AL PixelNav Al 2 &
AR GBI LS8 X MR ERE L NANERER, LI
T AR B KB MR S AUE S LR Fr R 2, RS LRR SR AT LAESE
ITEHVREEERATE M. 6, FEARKFRE T 2 g i
BB 58 R AER, HP AR RAERE T 25 FE RRERIPS
Bfa, Mat— 5 e RGN 3D BA XL, MBI T ERRENERN
K BB YA

RFHERA ERTIAREATHIRNRIZRE . ERESHE
SRR, #FAUKER AN B ERE . JoRm Bk A St POk
HREBERNEMER, HECEFERBH —FLEE, ALK
HIAT 20 SR . SRAR RN RGP Fn i B R v B LA ok R G
FRAAT., MEEFEANEEERAR, B REFIF TS
TR, EEEELK, R IHRIR GG ERTHER, ¥
X FothAb sk Ak aE A S R Fods R A B AR SR, R AOR .

FeRl, ALRIEREFEMEBUFE IFEZRITEMRRESTHATIZER
EHT, REBSERERESRE. LEAE—LWH. T8 UHNESET

=k

I

12 https://arxiv.org/abs/2309.10309
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o, ATRBAKTULEERD. flin NTHE N A*H iEfo
Dijkstra #i%, J 2T %M &2 FMABEAKES. B H R
2 o1 4B AR T 52 R T = B AT 4 IR 7 AT R (ER K AT
b By BIE AR N X 2 A R G B IR fu ok ke i L. R BR AL X T K
K, FEFIsmRu B iz, Q-learning & iE W MBS X iz A
GEREERM. BERS HARESFESTE, W URRE 277
FEARPAT RGBT, RIVEFH AR AN, xR I 0 & N g
v PR AR EARNZ R

LA, KRBEERENSTUNEET, BRI ASBHETR
BRMESZRK . AR A KAL) BB 348 34T T 26 )5 R AL
WROK N B AR AR ), AR AN R — AR B v AY Al ek R
K. —2AIF LLMs WiE 5 EME T, BE7T 8 REF LEEA R
HY3E X . R Z N LK 4 B LLM-Planner'*42 1 7 & & fo ik
B EWES AL K, b & ZAL B LLM xR P o E 54
REKRERETAR, RAANBHTESHALATHEA.
LLM+PUSA| il GPT-4 b B 3 44 (£ 5 #L % 4% 10 4 ML 25 66 9% 22 A 1 ALK
4 E XiE= (PDDL) #it. ZRA|F LLMs B8 £ ik gk 7, &
RAEWE LAY . Code as Policies'SF| | LLMs 4 & 1+ 4 %
KA, S8 R B APl #3k. =2 LLMs £ &t fE &,
T4 M E R SE PRI B E 2 Ao 2 A& AL, Inner Monologue! 7R-AL 5
By A M 25 R & 5] LLMs B9 4= 7 18 o 3 4T AL R 2CE A &

13 http://kzyjc.alljournals.cn/kzyjc/article/pdf/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 4 AT ML, #3210 B % YR e
YIRS (oAtdb. BEME) . E VLMs B T#HAT T —F K.
3D-VLAYE AT 3D R lafE &, A4 5T 3D & A fus B,
I3 37 AR TR 1A B R

(Z) FTHBR—RANE § LA, ERMHEES
VAT

ITHNER R RS EEEN “BUTRET” , AREBBCRKRERIES,
HPITRESME. T ERN EEEFEER M. WEREEDERR
B, PMEFHAIELHSE, FREFVE, AlwieETENET
BEE -G LD, EYREi. FRERE. REFE. REFH
SR AA Y K. WRREAE T EEMD AR R RTIERRS,
R, . EE, ARBEDX. HES, WERXEHETL
REA bR RS, nfr b e, %394, iR RIT%. Mk
BUEMOARXEE RN TG 7 2. T pHEETE.

ITEERE I AR BB EIER AL, EAESSHA S A
=ZHRFTERARBLZL. EELEIEY, PBAT N T B E 5 U
BRAR ST RE]. TR P EE. B BEL. BRY. #4
BRSNS B A2 SR, B4 T B A IR £ fo kK
e, T MESRATERIIE, YT, URBABE A DR ST
PLATEAE A R R E R BRIEE R, FEZ RN K, D
RESRS. 2% L HMEER.

— R EF S 5F IR Transformer ZRILEES, NMXITZMHERRE .

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—EER TIBAMTHFEILARGHAR, ILNBAES
AR B, AW, F AR, IR U5 225 SR W 4h
A ERATEER . R, b X 7 ik W xR IR B 2 4k 2
BB, EUUR X B NAT 20 B BT A BAT Y. DR R I ad B 3R3% 2,
A, — B TAEF A E % Transformer 7t % 5 A4 3k 48 B9 8 A &% &
Fse bl f1, WMah B FE X ik EI L A Z A, #l e Q-Transformer
KRABAFATEERNEZ Foh Z L RHEE L) 4%
Transformer # &, #4% g 20 M AL W, W E N AR LS,
“RABEUERCFEINHI IR, RERCFEILERT.
—7FE, AH LLMs T2 8 3 5K R 2 0 R okes, B8 T A
T % % B F S A2, EUREKA F| Fl GPT-4 B £ % i+t & s
W BT 83% MRS (T AR E R0 R Jph . b 3 ol ak 4% it L &
BHERMRE ZMARS TREES, L. TTHHERET. #
gk, BEFTIF2 HF—H@E, AERNEREMR S HE
A5 BARBURE A MRk T TR A X 7 sk IR 2 9 . Bl n
ABR GG AEIEERT. BB REAKIKE. 3D /A EE
B KA B, R O BB LAk RVE R I N R AL

R AL A
ZRURIESMERRASII T MBS BT HITEMERSHE

1R, VLAs Xt LLMs f1 VLMs W #t —$ ¥ &, ¥ BB R,
MEMFMAEEEZE ERAA S —EET, R EEREARES
3R A T AT S ES A, Prompt2WalkB3¥iE = Hiz a2 B & 4,

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 RAede T it X 7 K. #HA
RAT VIMAX¥] DL 18 2 B A B A NG 7 ok oF 3 B 20 1F . RT-2P R A
B 2 1 38 XK VLM Bh e A28 A1z 20 5345, 684 B4k A B VT Bl
BAPHNBRAEIE . W, X RMATT A e BOK B A
B RT-1 B EER T 13 MLEA AR 17 A%,

(W) BAARR—ERMBER LEE, SR EF IR

IR ESEEN “BAHR" , BEZEXETERECRE
MEMRIREEHFITEEMAL, LURSXIMERE RN RS gelt
KE. RFHEREIIR R BN EEF FmAR . AR mIT R,
SRR 0E, KRR E R, R E, FELEF
R P2 AR ALSE . Ao . O O S AR REE B, AT 3R & 2 A ED IR
FERAERE, LI E e E AR IR, Bl g T E&%
Sk 0 fih A R BR BT BB N, 3 3 W MR AL TR AL O AR e v R 5
L EEHHR I RN MBS R. AR ERTTE, T
REPHGFHERGATHER. RBUEFHAF, NP R 5 A
F TR, B EE AR, Al ERERS T, ARFEKE
AP A TE SR Fe R 4 S R E R, RIDALEB B IR A I SRR
AR P AR AT A G R RS AT T, R E
BJE, SR RFERMAGA REFREHE, BHREFHE ML LI
B b ek Emacac . Bl iRz . R i B R S ER
J¥ ., DARL X SE BB IR AR 4T SR

RIGER T B2 KB AREBR IR R IREWHFE S, R 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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g iz, —2ETKEENMIBWERIMEI R EHIE, SUEMHEH
MR, IMERERH, ARAE SRR BN S, FEkE
MHEALE . FAFR A K R FHETHIEMAE L, %A R
55, FUEHRENHSHEEIN. SIHF R E% F #H LanGWMTH
R B ] B LA B E AT S AN R A SR, RO R A
Wz AR, ZRBEXRRELEZEER, TIRMAALRIRHIR
%. AMIZERE, LLMs & VLMs AER 2,34 DLE B 4kt 7 KB 37
HEME. REREMBESHRARTEREMIFENITHRAET

A T A B A I B SR AL 18] B RS B 20 i . BT3B A8 K F ROHT
Hy B 5 % B Z i YAY Robot® 4% 2 T A K98 5 RS R B B oR

Blanfe “FHRET” E5F, IO XRGEHRENEALER. %
MRZERHE, AERER 58 i £ H R TR R (5 ALK
IR, AT, BT AR ke R AR E B B g IR ARG, AR AL A&
B LR AERE DL R AT, P EREFF A HRBARE T —H
W58 AR S KA R T A, KIE 4R AR i fn KR
AR R, Z R RKIRBRBR EITehER, FIREITHERE.
Y LLMs & AT B35 5, 7 DA AL 2 3] RO, ARIEE o Bt
TEHHATENHF, R AMAT S 0 Rt Ry . A8089 SayCan®*F| Al
e 1E 5E AR P B N8 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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A E R BB BT SPITHMN, SRR R
ITEAEIE. AREA N REREC ST, WRE 4
WAE G i KA HE . BYRE, B
BN A SEEMMASTHTEEIE. EEHEE. B, 24, K
HEEPATE R THNBA R EED, RATE, Bl
BEAFHENEANALEAREFAEL., ABIEA XL &
AHIEEM3AEY . GAMEN 6 NEY EANAL T BHL. Bk
CREE. B BIKREESME, LIT 6 AR/ HBAL
BEFH. ERMERE, ARE RSO % Bk 3, AT, HE.
B G A M) S TR, TR EEE T %M
Woil. RITFH SRR, B E S K e Xl A
RGBT E R IRAE R EN, T EAFEMERTE . B0 K
Hy T e Rk 7 T A A Bk . TS RIS A3 BB F R RIROEREE A
ERER. Gl ANEAETHME LHHRES, WE. TR
B NS T b A E 3 R, 5 o R AL TR AT,
% RGN G AT FE T UPATEL W21, TABALEA
TR N Ao R SR L B AR B o A T Y
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B LR I BT AS 0 Sk, SEIUET R R AR AT R A
VEEy PR, RS gLb L . R FRRMERL . b o ) S R
B G R EAN T W AR A, Bl 4 3 [E Shadow Robot 2 & 3 i #
Shadow dexterous hand /& B ®I & sk M &L 2 46 RIT F2—, #A
4B WK, BARE WAL R, EMATREILG AFH LN
HHRERE RERS.

BIEXT B G BEEMENRAMNBRREEXEE. B HRA L,
w1 R B 2 A BRI S L i R ke R RAT SR R ) PR 3R
. i AT a2 EAEH % T1E EmbodiedScan 4 HHE KA. E
AENBEE. ELHFNGEAMEFROAFETUEZFRIASE 4
Hy 3D R fb f. AR RFAE T E 132 7 A0 IR F I
¥ % DexGraspNet, MM, REM ML AN LB K TAAHEE.
CHEFEZHRES DGR RRANBLIAE, &ETE 10%,
ENRRZREL, SR L 548 it & AT R E S oK. A
IR e2HMILET 22 MARNBARBEGHRE, WETREE
iy B 5 % f8 248 & Open X-Embodiment, i T 4 F & & % A
#A RT-X. RT-X ¥ WELFEMINFHEIRD NENFERLT, 2
hE R EES L, meERE. BRKR. ZEFES, LEALE
LB ARFF O EAUARER AL B REL S TR EESE, X
FNBAERKATROES LA,

ASEEREERXEFRTESAEIREMHERIER AL,

31 https://arxiv.org/abs/2210.02697
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HEIRE, MEXEATRAERES, BHESEREIIMO0A 1/
AR LY. KRB FFHENZH TS, HTEREDE
RAGF . TEBENRSAETIRBE. RAMKERERE R, AT,
SRR AR ERE R ARG G oF &, FEIEGELE
HIAR BT BT SRR . ) o O PROE(F R, &M b Fn 2T DL A0 2 %4 3R
R EEmZ g R EE. AR e AN RN TES
MR B GPU B~ R E Wit H 3R 0. KEARE, ELBURILL
BEFMESAAHER, HxIASEEEIN 1 B NRERA. #li
Wik, EMEFLREF B RERFEEMDS LA, FEMI L |6
PN 2 M 2B SR A M. BT A8 K ¥ K 4 AL 8 A Mobile
ALOHA #HT W IEH5 KT A 80%, MW R A 40%, FERITXE
BIRFE 5 7o B, A1 7 TR A R B AEN R 69 3 1 £ 48 AL 1 48 1l
H 3132,

HETRERNESERAGHRIEF LSO . HEEHM
B, BERE. Ak A ELEE T HEILE RO8ETEL
E5REME BN, LabVIEW F B2 R 1L+ & 0 HE 8 0
AR 7, TN L R B #ATHHER % . Unity3D. Omniverse.
Gazebo 4 3D {7 B 5| %3] LU= £ K B W07 A3, B E EHIE R
B AL IARTENER, B AW £ R R B FRITEARFLILE.
ROS f ROS 2 & H 7] 2 £ Fl AL A RAE R R, 38 LA B b oy 3%
DR RE B ML RE. WATEMEMRGETE, M7 ERES

32 https://mobile-aloha.github.io/resources/mobile-aloha.pdf
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WG, TEHEBEMEL, A 7L SR E AR AL A py e
foitd, FEHTUHE. KmEnh. HEAESE. 3D FEITHFAE
EEETE, RARME LHE. 28RS 3D RE T EE .
BRTELENESERAGNERMTENAT RS TRESH
X A RAUH AR REN. HHERE T RETEAE
PR ERD, EEREEABTEET, BAE 8T ERBEEMS
R [E W 2 MERBE, 71 A B & & ME R B NI B2
.. NVIDIA Jetson Nano i+ # 4 X 35k B £ &4 547 R o 4K
AT E. EHARKREET, FEBEGEEAHMITES
AR R 1 S Ao SEBF A5, {34 Jetson AGX Orin A2 21 78 34 4 3
Wit HE S, TH5WE GPU MRS HEMIL. EHERALEET, F
B AT AR AL B i A B LR 3 5 D B9 RAE 1 K AR A Isaac
W2 AT & @ E B ROS 2 AL, FIANBES MRS (Data
Distribution Service, DDS) &5 X, 55K IER oy B @ 15 1T 5.

3 https://airs.cuhk.edu.cn/article/1119
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