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T 2 BRI B e 32T IR BT 55 P8 2 R AT 55 il 11155, {5 Bl LLM [ KRS
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THORTRE, PAMEVRIFF G2, L5, (2) 25 MmN LLM H3)
23 PDDL, Jl/ 04T A ) T2 55 J) . #E LLM+P [106] 1, LLM f## " PDDL il 3CF
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R T LLM R GRAE 55 70 i — R 90 AT AT O T8 5 A A BRI AT 1. AT S0 35
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Fig. 7. {REHLIT.
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ﬁfﬂiwﬁﬁﬁﬁﬂ B A 5 R LLM ORI BE Sy, HATARA AT B AR
ﬁi,%%%ﬂﬁ%ﬁﬁﬁﬁ,%ﬂ%%ﬁﬂ%%ﬁ@,%&&ﬁ%%%%ﬁ%%%ﬂﬂ
= SR iR

26 RIGSEH
02 SRR T 1 AT 55 TR AR BRI R 48 AR 55 R . O TR AR S5 LRI B R, B
PHERSLSLA o SOt TBESR A KBETAR By . A EANSNERERSGE, AnlEl 8 B

A/
=
=)

gy’ Feedback Trigger I @ LLM Plan |<—|@ Semantic conversionl

. Satisfy Requirements
7 H.‘M
Plans _ ‘ Ask for help l T

Dissatisfy Requirements | @ Execution I—>| ® Env Feedbackl

Precondition verification -
Hum. LLM-based
o
Y 4 f\ %@ Data Analysis I | @ VLM Plan |—>| ® Execution |
‘; Planning - ‘ T l
\ji - | ® Environment Feedback |

| Strategy Optimization |

Introspection mechanism

VLM-based

(a)Self-Reflection of Large Models (b)Human Feedback (c)Environment Feedback
Fig. 8. RiRFNILIE.

261 KERMERED . KB OENIES LG . TEEEREAE , ML S
TR PR TR, AT, A SRR AT, IR
T DA 45 12 > ok o S SEARAE LI, ORI T DL B e s, 15
KIEAV. SRUSIEA R ER RS, AR TR,
(a) B

(1) 45—y Sl TR R [142] e VPRI, BET R B AT 26 Mok i 8 2%
HER . TR AAFHER RS0 (B, 7ETFL TRIRRERBBAIT) (SR Sh s, AL
Mi4ITE LLM ZEsAg bHal . DEPS [142] N k. MRFE. P14, 3B fEZL, Hirjt LLM 5
SRYGTALE, MRS, JF T RHLR AL IE B, R 5 R

(2) 58 RO RN AU, BB 25 B0 ABAS M SR GEACEL . Self-Refine
[LL] B AR T o A PR (b, 26 U 1 0 0 P ol

www.xueshuxiangzi.com



12 REAN

HEE. Reflexion [159] il id 45 & KUNCAZARAFMEIALEEA, 45 G 2 S IBHL IR 581 ]
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End to End Autonomous Decision Making

‘iu,, « Unified Processing: Large models excel not only in high-level planning but also in perception and

D action execution, leveraging vast datasets to learn complex patterns and behaviors.

() @ ¢‘) %  Elimination of Communication Delays: An end-to-end approach eliminates these delays by
processing all tasks within a single model, ensuring faster response times
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W R S B Saa s it . shifEAd: in] A B RN BOE2EY . R B A it
BRI TE S B ER b AT, BN E (912 3 JF B s s UL I il (5 5, XL pimk
SRR IAT 9 TEESEA A M, B AR BE R (5 S, Gl 1 e A 9 MLP
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FAAUEAL R, FFFIT PaLM BEEHLIE . 1 F MHLEs NAREE B . FR5l2, RT-2 K= ey
B AAERE (1045 6 H i BEERIGHATEMIAS . JITUREME L) . MAYERERA L
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1Z4k. Diffusion-VLA [185] Yfifi F B8 5 HURMS MR AR LS G A — M —HER. BEMH AR
B S BB ENTE S 8IS 2R, SRR Em AV HURM @I, Wilgs
FME AR SIE 751 . Diffusion-VLA FEFEAHEZRL e f T B | 5, IEFOLI0IE = PR AR
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KHFPERE, (A PR ST TERE . 7o [16] RIS VERCA IR A LEE Al . 559 HIUE
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B IFPE  SEI PERE . AL Diffusion-VLA [185] Hil Octo [169] , 1A AR S B A eic it il
mo HG AT SHSZ R R BV AT, JLHR F5 2R LIS 94T 55 . LA, TinyVLA [222]
T BT AR G 2 SR ORI R T, SIS T HE PR B AR R 0 s 2 4R T
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Table 2. 7T VLA 8 (P:

RN, A BUBEhE, C: G-

Model Architecture Contributions Enhancements
P A C
Pioneering large-scale VLA,
RT-2 [222] P i as . ViT22B/ViT-4B jointly fine-tuned on web-based
(2023) {E = i 4% PaLIX/PaLM-E VQA and robotic datasets, X v vV
e FFS R unlocking advanced emergent
functionalities.
it . Efficiently predict future video
I =y IR S || o 4
Seer [55] @“ %’ﬁﬂ%% DL 10 % frames from language instructions
EE gSes: AT Transformer ' X N N
(2023) AR 1 3 T by extending a pretrained
AL L text-to-image diffusion model.
- First generalist policy trained on a
W S s
Octo Miqﬁﬂ% CNN massive multi-robot dataset (800k+
[169] V2 T5-base trajectories). A powerful x \ x
(2024) MRS 4 open-source foundation model.
An open-source alternative to
Open- Wil es: DINOv2 + SigLIP RT-2, superior parameter
VLA [85] 1B dmlda: Prismatic-7B efficiency and strong X X Y,
(2024) VRIS . B generalization with efficient LoRA
fine-tuning.
Leverages demonstration tour
. MIEidas: K F R ViT+ HIRE  videos as an environmental prior,
Mobility- \ .
VLA [34] Hrhd s using a long-context VLM and v v x
(2024) TEE ey ET T5 g5 sy topological graphs for navigating
SVEfRY S RGP+ ARA%ES based on complex multimodal
instructions.
Lo R T S O S i 1 N R ]
Tinv-VLA FastViT Outpaces OpenVLA in speed and
[1787] BE LR BEIIES MDA (128  precision; eliminates pretraining y « N
(2025) 4i) needs; achieves 5x faster inference
eI . PECER AR 2 (5000 7 for real-time applications.
ZH0)
X A% S T .
Diffusion- %;"Z Ji;a[;lsformer O PLIE A A T 1 Leverage diffusion-based action
R I NN modeling for precise control;
VLA[185] e iEEATE: HA T AMEREHIG e g XN X
(2024) 4 [ e super119rbclon extual awlaren.ess an
s ) i . reliable sequence planning.
T R 7 51 R 7 R S duence prnnine
. W dmides: CLIP + =4k 5~ Excel at long-horizon and spatial
Point- e . . ..
VLA [95] EE gy Llama-2 reasoning tasks; avoid retraining v y «
(2025) EfIE gy B SEICE R by preserving pretrained 2D
Transformer knowledge
- X 4 4p B - EEAITL T Y B Qi
VLA M%”ﬁﬂ% TE’EE I‘Z,,};z{FF B SigLIP Faster inference with near-zero
Cache E Al Prismatic-7B loss; dynamically reuse static X X v
= . S A< A ; ’
[197] SERR A RS features for real-time robotics
(2025) Transformer

www.xueshuxiangzi.com



16

REA

Table 2. AT VLA HE8 (P: BUHN, A: BUEITEh, C: ZEAE) (£).

Model Architecture Contributions M
P A C
Employ fl tching t d
WALABEE: PaliGemma VLM 1T mploy flow matching to produce
7o [16] i ) . Pt smooth, high-frequency (50Hz)
(2024) g;ﬁ;ﬁ?ﬂi iahpgeén ma (ZHE) action trajectories for real-time X v \
il TLVER control.
Introduces an efficient action
Fast Wi as: PaliGemma VLM 42 tokenization scheme based on the
71[01322115 ESHides: PaliGemma (ZHZ) Discrete Cosine Transform (DCT), « NI
(2025) MAE RIS #%: T FAST B9 H 7l /4 enabling autoregressive models to
Transformer handle high-frequency tasks and
significantly speeding up training.
Streamlined VLA tailored for edge
Edee-VLA Wi as: SigLIP + DINOv2 devices, delivering 30-50Hz
g[;] B Yides: Qwen2 (0.5B 2:%%) inference speed with « « N
(2025) HEMRED AT BRAEHEN (A m OpenVLA-comparable
19) performance, optimized for
low-power, real-time deployment.
o . , An optimized fine-tuning recipe
AT S L 8 I
OpenVLA- ?ﬁf‘i"ﬁﬁu# SigLIP + DINOv2 (Z ML) for VLAs that integrates parallel
OFT [83] g;??i I{g}f}%‘%‘] 21’753}1%* L1 [l decoding and a continuous action X v
(2025) i #,% ﬁg o ’ E f H representation to improve
JIFATREN inference speed and task success.
MG HAS4E: 3K H PaLiGemma2 4B /) Enhance spatial intelligence by
Spatial- SigLIP injecting 3D information via
VLA [136] VB S sy PaLiGemma2 ‘Ego3D Position Encoding’ and v v X
(2025) MYEMRE Y BENSEMEF representing actions with
SR ‘Adaptive Action Grids’.
LR 2 i B iT E
%y‘“ Hilid: ZH B VIT 5 STAR Bt ih A brain-inspired architecture that
MoLe- SN . uses dynamic layer-skipping
FL = 45 Bl B . B 1 -
VLA [208] I‘n H ;ﬁﬁ% i CogKD 4 5t A Trans (Mixture-of-Layers) and X X v
orme o .
2025 - D . knowledge distillation to improve
GO e BB h 09 ge il >
efficiency.
Transformer
WAAMIDEE: AG 0458 VIT A hierarchical framework for
DexGrasp- EE gy HAIBUF Y HEM A general dexterous grasping, using
VLA [219] Transformer a VLM for high-level planning and X v X
(2025) FEMBI Y. BT INBCE A il - a diffusion policy for low-level
A control.
A large plug-in diffusion-based
Dex-VLA action expert and an embodiment
[186] curriculum learning strategy for X v X
(2025) efficient cross-robot training and

adaptation.
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33 PEBREERIIRREK
ERACH G B AR T LB B R B ORI MR RRES, R R e
PR, SCHURME . PERERRERNNY k. AT EAT#HATIERS, 1% 3 FiR, &k
THEBEA . PERE . WTARRRMERIIZ AL BE 1 I S 2R R

JE IR G RF L Ra RRE o Z2 A EE, BABIEE ER  TER] PATRRO RRE T
T HAZ L BRI I AT 55 - N T BRI TAT 55, DARSS nT e . e fngedr. JZ2iR
SERTERE AU ANR (i, PrEggu. BN R P, S AR S R B mT
fRRRERI ST . (H BT R PRt AR B S . Bl 20 B AT RE S DU 24 P T S B L f
R, Rl shiSRREE . N TALS5 20 nT BEFELAS X A DL 37 S AT 55 1) 3 b 1
SE S SR R A R R 2% N VLA, RS A H R siE L, mMAE
WAL A, VLA B @ AE R LSS b, IR EEEEE Lg%k, feigln
B SEER S ST 5 PR AR AR . T SRR A, VLA Jg/D T S A%
B, Il B i LA SE B A ST o BEEAE KB 2 S ER 4 LIl 2k, VLA fE45
FIACIASE o B B AT 55 A R IZ A BE 77 . SRTT, VLA B BAEMERRAG T M Rer:,
9 roe skt FRAS AR RIME . VLA [ B B TN SR8 i B 2 A 2 e . o 31 i )1 25
TR S AR AR 1R

Table 3. 5y EFMimEIHRFEXAILE .

Aspect Hierarchical End-to-End
- " o JHI HAE ST
e, (B, SUAM, CUR) L g i VLA IR
Architecture o TR B A A o EOMEAENG ETY R0 MRS BT E A
AT Tt SR HE
hd T)Z/E/'l LLM Eﬁaﬁzﬁﬂ\ }\4’5\ Mﬁ ° fi@ﬂl lﬂ%}ﬁ]ﬁﬂjlﬁ@lﬁlﬁﬁl‘i
° a Ty | n HAT 44 sk
e o fRBT I
Interpretability o 5, FAWEHTBHLLET o T MG RAE R, A TRk

o Gk, AN ZRIKS)

Generalization o SRR TR A Mt i 44 o AHHCHEER 1R

Real-time o (RAEHLELEE T RESTEE LY R TEIAE o WAL HIMBRI BT 3h B ] H/ME Ak
iR PRI
gor’;‘putaﬁo“al o @, AMAIBIUEA, EA PRI o W, TREKEYTHBE TG
0s
Application o WHT LA EIME. TANTH. AZEE o EHTHRAVA. EBREF. APUME
o Al fRREE o JoUEZBIESE
Advantages o EA[EEME o TER LS AL
o ARG THENIN o NRZERM
o (RTT AR
Limitations o HTHHEETL o FHIRACHE 5 o
o XFAESE AL RS I Y BE SRR o EHE A
o TESTTAMES I AIRZ AL g
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4 AE%
PR S e BT R R RS e S R T B ko A 5 Z B4R TH IR Oy [216] . St
Fese2 SIRLALALRE, 8 AR PR 0T DA S BUR B o FER SSREE R . o0Rh A8 ) ] DA 4 et 3
SEMSEOPISSCEL, P 11 . BL7223] Fo v AR KB IR B s , TR [141)
SRR T 25 T P43, 02 ) [45) BB R (k2 2 230, 3fe225) (9] U i
BRI R H AR AT, IRT, JXHE: 3] O v e (DU B T S22 B AR P AR
B2 S X DA R S 27, T2 ) 902 B B A A I B B 2 P L. JIEAF
%, Transformer AR i BUMIRIIIFE A LR ZOHE AT 152 5] Jr v i A L TR S
Bl AEAC R, TR SR B S 0 R R 2 S vk, SR AN R R 2 3D A
SRAR2ES), FEHRTT IR o/ B B PSS 2 v

Imitation Learning: Rapidly acquire skills from diverse sources.

= ’ S

n T == ,,.‘};.": _ ©
=55 I = B 1 ﬁ 1 E%; ] © O
Assemble Tasks : Surgery Tasks : Pull Tasks : Running Tasks : Cleaning Tasks : Delivery Tasks
L 1. 1 L

v \ v v v
<:i Meta Learning: Learn to learn efficiently, adapting swiftly to new tasks. m @ = :<:
! ]
T
v v 1
t>; Reinforcement Learning: Enhance skills through reward optimization. Qv @ X I]://

Fig. 11. RG%3): gEMG%iL.

4.1 BSEIFHE

B AR 1 BB A H R A i ] ) PR OB R M2 BT 55, A I MO 46 DIl 250
W4 [216] o XFPRE SR T ISR AL AR ZRENE 2 R TR, ARSI A, L 55 Al
PRI E L. F o o) W] DA — A FARZRAFRS 7 DI o /Rl Rk sad A, SCh
—~8 o (S,A,G, T,R, Q,0,y) , H+

S RMEPREHIES . B ORERMEZEESHER, WSO R . FREE L .
Agg—HEhE. BOERER—MEL S, @F A RETIR.
GrnREHIRME . g€ GIE T MERHR, B, 19L& LA,
T(s'ls, a) RARESFEREMER R L. XTEARES-BIERT (s,0) , TC) X T HF—PIRE
s € S IR -

R:SXAXG — RZEHIRFIEEEE, EHTIETERE s &, 2 a e REEE
EHERh T HARRYSEBL. XA =00 (s.a9) , RANATDUGERAER (BN, —49)
B BOORA (Ban, 55, S HARRGE T HS R

o Q- AIMMIME, "TREGFE A, W si BB Hds, Fo TR m 7 I

£,
°%Mﬂ@%%%%$@ﬁ,%XTEﬁﬂﬁﬁa%ﬁﬂﬁﬁfﬁmmﬂdeQ%%
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o ye [0 1) rduHd T, MT VAR RIR IR . © A B (E i .
AR TS S AR e, R R REAAE R > DB LB S T st T, FERS
W) ¢, EREABEIREIIN 0, € Q FIHFR g € G o FRERMIRENE n(arlos, 9) VEFEATEN ar € A
o PATATENE, BRBOIRAEHEALN sier ~ T(Isar) 5 FEMM 0p41 ~ O(0”[5¢41, ar) FK i)
R(st+1,ar,9) o X TomE bR, VLA B E F iS50 7 (alo,g) . ALHZHIEUM 0 € Q
HAMATE a € Ao XFTZUALMPLRE, R REMAGE DGR LLM S0 high (gsublo, 9) 4=
JRHA LR SR T HAS gsur . IRIFARGRME miow (alo, gsup) KT HARIAT NATB a € A .
MRS 7101w (alo, gsup) WTLAIE IRy 27 > Bl AL 27 2T K2 2T o 2 2] B AR SR R AAE R LY
JER G IR PR TR DA PR AR 55, BIIn'SAn. #4958, AHLACH.
XTFRGERE, Bl iAo ARSI Fua: I AE MACH RIS R AR BL SRR
Frah R A (. AR ) DT IAAR AR TN PR B> (193] Il L &
FEAUR AL AP DG RORME , X T LS AR AR BA i B R v R4 55 AR
PR (HEMN SRR TERIROBIR B TAER R R G RE ) . dRikat ] [129] TEBIESIE
Wi A R L, AR R AT | IR SR, BTG G R Rl R e — Tk, I
Hoam Az ) F 2R T A S I RS o) [141] S AEAH SAT 55 [N A IR SR ik ) OR,
FEFEARAEMEM . R0, ML BE RN, BRI KR [170] o J0A4>] 58]
LTI, SRR DB R O T BES PO IE W BT L 55 . (HEREAEZHAL
255 LRz 4R, 2 4 LR SSMIELE T iX T AT E R B AL IR o

Table 4. XFEHGALEEMNFIFELLER.

Methods Strengths Limitations Applications
A sy soriarp * T FIHCEHRIEN g ) g
BB ) o . y o ZERIAL Sl
Learning BBRT e o WS SREBAEA R | e
' MMERPESAIE o Bk REERISON o [
Reinforcement A o WPRBEABRHIME TR o EENAYE
Learning TELAT WIS i 1 5 B AT A% o AL SAL
SRR &
WETEMRAEFZ 05 o MESEREFN, 1 S A B TR A
Transfer Learning PRI ) PULAS M : E%iﬁlﬁziﬁﬂgg@%
o WESRAHRAE S M IYIZALBE o FEALSAHMIPELASLIAT -%&%Egi%
7 W) .
T o e @ a2 IZ TSR
Meta-Learning }igﬂz}ﬁ%mﬁﬁw}ﬁ ﬁiﬂé% - . ¢ Exlﬂﬁ%*ﬂ%ﬁ’l‘mﬁ
SR % B EL IR T 46 o N —NE NN TR 2 WNFAL . BRIEECE.

aglitea Scly)

4.1.1

BAFFES . BLfaE ] R A B ) i — RO TR . Bl By % S (R AR IR e

ff > SR, AT BRI AR I XT H AR 0] 41 55 B D SRS (193] o Rl id & ZRE-2

PEX O BAR AR VEAT A 1 (5, ) o FCH AR i de/IMb & a1 SO BB IR R > —Fh 3
W m(als) , VAEVIRL)S € RE0FTR. R, HH R AE SR -

L(m) = —Er-pp[log 7(als)] (1)
Horp D REFBERMES . BMNIR o M—FRIKEEN L BPRE-SIEXT (st ar) AL
T =[(s1a1), -+, (s, ae), -+, (s, ar)] ()
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FEIELEBVEAS AR, SRS () Sl B B Sl A, A el 0 P A R B 1 2 1)
W3 )i 2s (MSE) SRITMRL. Bifhf ) REARCRR . PO BB TRER B, HER
FEM TR Bt e R M S Y ], FER W i3 St AP R e . S5 SR~ 5 Al
= > BTR B 5 ¥ PT DA 3k (88 JHASE A7 27 >0 0 i A SR (0 11 568 a2 >0 i DABSCHE R ff e i — R
i, AT SRS R L (8 R

412 SBWFES . SR HADEE S R ERE . B R RETS AR il
AL I T A TR > S, A ARG S SN 2 Y ERKE [129] o AEAE IR ¢
BREMIEE—IRES s FARPEHIEME 7 (als) PefF—A201E a . FESIIEIATIG, BIREMA M 25
PRECR(s, a,9) AT AR r , FHEARPIRESHELRR T(s']s, @) FANFIRE 5", IR
— AW o’ ~ O(0'Is", a) o« Sk~ 1) H AR e R0 f KA 2 SRR i) -

J (1) = Exr0 (Z Y'R(s,a, g)) 3)
t=0

Horpry € [0,1) @ PAr RIS AR B A I A 1. stk ST R AR AT 5 1S, (5
TETZIRER, XA FRR M . S AR A S R T TR A 5 T AR
XA, A o SRR AR SR AR S, T A ) i BRI A A R M
ALK BEHE

TEMSRINGRTE R AR DU, AT AN RS2 >0 ke T AR B AU
BE PRl HRAT 55 (1 RRR AR ¢ HARAT A5 12 >) o llad NIRAE 55 B A% > IR S . 4f
EsRR, BREMIR R T H AL 95 LRVRICRMIZALRE S . S — RS s € S . Bk
a € A RSN (als) & SCHTIEAE S5, R~ KRR o 1Y T BA A WSS s H Arm B
PRAT S5 o M E AR il (i A H BT S5 B oS, R R/ MRS g Rl F ARSRS 7,
ZIRES . AR HAMES MR E AL S5 K515, T 32 2SR 57 1Y Kullback-Leibler
(KL) WEmZod: Hr, 0; REBIMES B IURIESEL, 05 R 0, 53 52 SRS H An
RGNS HL, Dy MR IR o FIH R3S o Z IR, Lo 2 HAMESF R4 E AL 55 10
K, AP BARIE S ML 55 R IR WAL S A XA R DRI RS B RIR S HARAE 55 HAR
SRR T(s'|s, a) MIZLRIPREL R(s, a,9) XFF. TERLBCEY, ER2% ] (I REIRRES1E
PN GIEZR RN ER e el W= S e DK S I N TR A ]| 3 T N T S 5 S B R T 6 e
)Y 225 22 S T BE S B0 RS ,  RID R TR DL I -5 P RE T e o

e WA AT R NG, EABERRS 2> Iy~ M AERS a1 B AR i
AW B AT 55 i de DU o AESESINFRLE o, ACBLECR WLIE A H B, ARSI LY.
AREFE RS AN 22 i pR ROE S AT 55 5 5 SIS I ORI e £ s 4. H A A @l B/ MEAT:
R E BRI IR A B A S BUI R . AERTEL TG X Ie% ) (MAML) HERT, X2
I ] — AR S HOR SR, %R0 DA R e/ N B RS BB AT 55« BAAOK
i, XF—4UEs, MAML ECHBRINT . R FoRm TR S AL, AR5 RrE n i
K, RMSEARMEE, R~ R E S LS5 R E S IMEMALAEE Y.
Je f/ MEAE 55 R FIUIAR 25 o T8 > AT RASE 1 Sl Pt I GRS B ) ) s sl e LA A
PRAEAPRIUE W HTATL 55 . TCORNE AT AR A SRR A p, AR B2 e A T 240 AL DA AL 3
ZRACHIIEST . RAERAMS, Jor I HER BRI B GRRIEE AL 55 B R RAEAS, 253570
F2A ) SRR TR, R MRS AR S A s h 5 |22 57

42 BXEREENEBFST

WA 2 > ) 1 H AR 2 R RE B B R S B S E RS B & R AN R Wifi24>)
DA AR S, ARG A ke [46] . iR g >] [125] o AR BN BTR 24 )
(71] FIZGAFAS 42T [10] , FERh O AR S W0 265 (R AL 2 I ok . 7ESXEe i, 4710
ol R AR E B R, BRI A A B RS . BEEE 0 € Q FIH R
geG, RMEML n MBI EEac A,

www.xueshuxiangzi.com



AREMENEFATERE: RRSASFIEGR 21
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. Video recording; Expert demonstrations; Real-life recordings... 1 RV
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e.g., CNN-based Transformer-based

Fig. 12. #&{F# MY WAERE Transformers IRE].

SR P4 7 5 ZEFRHLRE LI o FIH AR g WU 2IB01E a , PARRIRRIUGE, RIGEAES %
1. BhASH . o AR ERET H 2 Ant . B I AU, Bk B T AU E
AR RS BRSO IZ AR RE Sy . X AMZ AL RE S0 T St L I 2 X E 2L, f
WHLEF NIRIE . BB AN, (e T, FREEh SR 55 F o REAE S VI 2
o NG R i e BT = o o N 2 4 O | ) e e o e AN O
PETII A AN > BSOS % Gl A B s o o, ML 2 ) JoREEARCR , ilAlLE
ARBEAAT BRESCRE 1) e 57T P2 > A R0 SR, AT i A Ao DR ey o o s ) O

AT oA e B AL TR 1A SRS (193] 5 T 75 SR A PRI o "B 0% 1R i e SRR R BELAS: 1%
RIRE L H Rz AL & SRl w R BLE . SBESIEME Z0E, XO0 T 5k
LR VIMELAIE . BT R ELE 2 BRI RE T e o e K AR 0y T ) o Je S 25 494 5
TAT TR, fRukh T HEA R RRE. 0 12 fis, REHAE AR LAy TR AR
>J (1) (YRR A SR R 45 5 (2) ) Transformer #4723 (9 2%

42,1 BT BH0RREMLE . BB E AP J 2 S T AR B @ [35] o BATRIRA
T AR R, MR ) SRR ) . Sk W5 AR B AL
LMLt G, DA RE G I s RR T . Pearce [131] 48 T —FhH T4 HB AL
Bl I ESE A HE ARG BB A I BRI N 2% rh o Sl AR AR Bk A %
KR, SHELREVE I Sh VB 10 B 2 FEE I A2 U Z BRI SI/E 751 . DABC [31] SR F B B
WRR, ALY B R R RE R I R R P 2% . 1 el R AT R e A T R R R RS I 4, AR
Je T B B A A S VR A A L. T EEOR (33] 4 th T — R BB B S I s B 5
WLAR NPT 55 1) pe SRAB L ) SREmES I 2% o (o FH A0 A A RIBILE A 24 BDIRASTE R 2 i, R
F U-Net fE A2 2%, AR U SE A AE AR S 1) R0 Kb B8, MOmT A2 BUEZE R s fE 7
Hllo AT HETR RN W 2% ) 45 [R] BRI /7, 3D-Diffusion [206] & T —FhEET 3D 4 A9 HE
TRIEHESE . B T B 3D FontE s A, Y B E A s ERES, A 3 25
[B)15 Bk B iz 2 R W& B2 AL RE 1. 5 2D SRIE M 25 A EL, 3D-Diffusion REM% 5 iy i Fil
fift 3D FREE ) LA S R AN AS R0

4.2.2 BT Transformer BIZREE ML . Transformer 44 BENS I 2 /F % PN )7 51 B
FIH B 2 A LH R B ah V8 . R B AR Z [ 2R, T a4 > o 12 3] i
T ¥EAE R B g AR 22 B, SR TE ORI — B FERR T . A EREY RT-1 [18] IR JBR
¥ Transformer FEHL&F A3 6 AT J1. Bt 45 & KR Z R EERSE (13 T2 80k,
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700 Z T4 ) FITRIIZRA I ETE SR, B BB T R AT 45 M7 5T 55 12 AL fg
J1o Ja%ETAE RT-Trajectory [54] I AT “BLlHE" Jik, S5 RGNS L ZR ARG 38 i 5] iy
Transformer WJ{E551Z 40 EE ) . WrHHAR K2~ ALOHA [213] #I| /| Transformer [¥) 2w 5-fiRhd 45
¥, M R A AU s VEFF 21, I AR B AR R {24 S PRSI ) RV B84 . HoJe 8
WIS sh 2 BLsmg i 22 A5 sh VR e, B2 T KT 5 a9 Fa e tfl—# . Mobile
ALOHA [50] ¥4 1559 e 2 & SR B I 8EE S5, 5IA TR TG Rm e A
PAACEE R A R BV 155« 7E 3D ZS[B)4AE, HiveFormer [213] F RVT [52] FI| F Z W K%L
PN CLIP HEATH-1E FHFE R A, BT 6D PMBCL, #E RLBench FIELSE tH A ALEE N
1145 LS T iseif i tEge, 2842 7 Transformer 7R 445 R A S THEHCA] AR
etk (i, LU saE) , Man 8 1 T 45 G060 FIflRE S 15t ) Transformer FESE, 38
I RREIMEIACIIR S S . B0 RoboCat [17] R HFEES . ISR BAREL 24>, 25
£ VQ-GAN [44] PAFRic bl c s A, FIFH Pe3k Transformer Flil s fEFIRER 2R, (WD &
FEAS B S B HGE A SR 2 1k . RoboAgent [15] SR HZE I dm - 454 , @A oloe . AE554
R MRS DA/ IME S VE S i 1% 25 . CrossFormer [38] 42 T —Fh &£ Transformer
RS 2 > BER T T B SARAT 55, AR E R & R8s B T4k, DAGE—Ab 4R
T BAIAIES RS, BR T 25T

43 HXBERERRLSES

WL SRS, iAo [9] B BRI RERSTT A th S LR T ISR, &Y 2 BRI
5L, TESISIE R FFR RN, HEMABRIERE 22~ AFEBLSE 5 s Se A 2 AT
550 e, SRALSEST R EASOR AR RN E R A, LB T 4% Q-learning
(183] PRSI RIACIRESIE (SARSA) [153] o FEFEIRBESA T BEAT, dlfbes ] SH
LML, BRI UEsRA~E>] (DRL). DRL {3 GEIA RS M 4Efi A 2y > 5%
(SR, WU T SRt BIAn AlphaGo [163] FITREE Q %% (DON) [120] . DRL fiif
(RS L RPN SR S TSI e T 7 o R E [ s e BN 1D 2N iR €L IR tYN Gl o D 82N
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REFE. LaMEDARBEA R EMBESFNZE, XY EE. F3hiditm & S 8006 5 s g
FERIEIRT, 51 &N R O A5 A A, B RE MR ARTIUOE S ok e KA 32 il AR RESE
PLFTH H 5 o

KRBEARLPRME T — R B S )y 6, A (1) REMES r 8 (2) KR
R(s,a,9) , WX N TR, [FIRHTPER I 2SR 5. Kwon %8 A Fll Language to
Rewards (L2R) [204] 73 5| A T ZREAFI /D BAEAN vk, FIH GPT-3 BE 4 M AT 4R
N ARG S, KR B AR AR R RS R . SR, AT B 2l PR
Wl THER TS B, I A ™ B TR B B 37 SR A2 (AR . Text2Reward
(194] 3 15k A BRI H 328 s 191 A= 1l 2% 4 10 AT R 1) Python 3 il b 5Ok X — o, IFai A
N RBAEAR A L ph 5, FEALER NBAERLZ ST 45 h 558 T 3B %% . Eureka [110]
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