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LIARBSHFEARE, BSETEAFRNIL rprams

0 AMHENMBATFCLEAILEN, RRKIFEE “GHERGFE” R, TEHOATBMEAL
ZOARRGAERTEA B AR, MABARFEK T CmF R A, FHHA KK 4020005 K H 3 4
9 ASIMO 520135 K L 3) /49 Atlas, R A& & G893 shbe ), (2 PATEHE 5 BARM FXAT A .
X RMI AT TR IIE F JeshtE, HWILT B shIs R R AL, (2T AR A TZRZY
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O RIAHMBARBAGRERS S, RHFHTH o I EHF. MAEZESXEENR
W, MBABRELET “Rin—FM— 2R %, BAAWA “KIn” ¢hRpRs. KiEs
AR (LLM) 89, B3 7 8 i KAAR B B2 W SR 540 2 W& L&A IR 48 ) 69 7T AT, faAl
Wit E ALY (VLM) #—F e BRI, SRR TL “FEEMGE. EHiEZ2” . LLMFET L
AR, VLMNB Lo BE/AM 552 FEESE L, HEREESNA—RIERE, AmILF
AL P2 PRI R0 F S Y

o FEANEBA, RN E ERFIBAPATRMENR Y. a4, BT REMEA
KIRGG LA AT, LB ANRL A L EAF e ol E RN ZHRGHER L. BHMNEA
R GESERT 6, TRHIERSBANA QN E TR,

B: MLLMZ|VLM, AIAILEZ#F i RErES

Identify all three-pointer throws
in a basketball game

—
Vo
@
Images n
2 Unauthorized personnel Showing clips of 4
detected at 3:30pm three-pointer throws
- Find complex activities in city
\_//‘
Videos
N=) h
Visual Al Agent
& Agent is given tasks
through prompts Wrong-way ck car on Fire detected. Firefighters and
Cameras wrong lane at 2pm two firetrucks on site.
Create a recipe to make a pizza
Detect abnormal activities in facility from the video
- H
@ 8 = -.\‘
Metadata h i i‘
Unautharized Access: Potential 3% cups of bread flour, % teaspoon
N tailgating cbserved at the side door active dry yeast, 1% cups cold water, ...
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SOOCHOW SECURITIES

0 ZHA. HIRERZNLEN L IR EBHERITE.
1) 2484 224F4 A Saycank #r, HEBARIBIESI5 0 NVEE P 4l L 1E. 224F 12 ARTI A A,
FhAVEHr b 4R 2 & Transformer & &R 89 shYEToken. 235F3 A PaLM-EX 77, X SaycanfEft 42248 /1 £
B EHAB. 235FTARIE A, 4EARTIFPaLM-EREL 3, B3h1E15 & AR #r il w2 18] .
2) HERE: RT2R fetir b 1-5SHz st 57, A LR —FA, 24F10An0L A, FIAKA
FlowMatch#2 8! 8431+ K, h1EH B A B A S0Hz8g shAVE S, 25462 Fl Helix X A, R B2 msEHy,
BOERH—FR G, #E200Hz301E 5 7.
3) 24kt BT HFIMEE L, RTRBIMEBTRIA =, BEIAEZALRLEEFHER
ZALEC S . PR R B, BAER IR ZAESBEA DG, DN GEA G N ARETF S 24448
A28 B 893 AR IR AR ZAL R I,

B: MLBAXRBENLE HAZ

BRA ZALEE YR E
RAMF 8 S 3% B 3%
TransformerE %! K VEfz EANARR R DR R A
- —> — IASMER, FA Behl 519 3% 1 AT
S R FARREIEVLA BEMEREARS  RRATHEIN, F
BFH B A KA & R \ Diffusion#%A! kR TR 2ol ]

T 2xmaAatmant peigea pa

MR LI W F 4547 vAPaLM-E% 7 F , W1-5Hz8) Sk 751 %55 200H
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SOOCHOW SECURITIES

& SayCan £ Google T 2022 54 i ¢§—FEE2 4R (LLM) SMBATAEARARL S ESFIR R 4.
CHEC BT A RIET SR A — AP TS, REHLLM (4= PaLM) AT fet)sitfiziz, Hd—
)N 24589 “Can”A2 A ( 2T Q-learning 49 Affordance Model ) A& SR L ATIRIE T 49 T AT 14,

& BRAAZ: SayCan B a3l —B A P 384 (do W BB 5 E—HK” ), BiE AR E 2 /NThH
BT (40 “EIRFAT” « GTHRAT . Bl ), ZEEAINGEFR G TAT AR X s g
3T, RABRTHATHR Z DT LI AIEH BHAT. 25 5T 400 LLM 6938 LIERE 68 ) 5 AL
BALNEGZT TSRS N EAR, FAT “GIFELHIFE]” HAIK EAEX,

B: SayCanii% £
(1 K352 AR R A1 A £ 1 = | FURAMA B EGATAE ST 44 )i |

—_— —— - - ———— —_— —_— —_— — ———

—— -6  Find an apple 0.6 «—

How would you -30 Find a coke 0.6

put an apple on -30  Find a sponge 0.6
the table? -4 Pick up the apple 0.2

[ would: 1. -30  Pick up the coke 0.2

-5 Place the apple 0.1

-30  Place the coke 0.1
m Go to the table 0.8
4 *

> Go to the counter 0.8 «——

H BB (Do As I Can, Not As I Say: Grounding Language in Robotic Affordances) , % Z4EAHF5PT 10



2.2.1 SayCan: 52 AR 5T AT PE L& A2 5 IRAER
DYERES

¢ SayCan ZALEMBATFE LEATHEFRTHRT HGESFPAITRS, BIiET ET+TITHITS” KM
AEHE, EXRET, SayCanfe b KR8 B GISLF HATT 1015, MRIRAF A8 %, PATARAFH
60%, FARZITIEHFHRGLLMsHATEFAMR ST £15%

& SayCan &) BB LM E TRFEFRAZALEE—TRE, BABELXILBANBAZAER. 1) &
T WAL AT AT AR R AR ) %k, ik FIAL BRI LA, FEESETATESFoBE TN
BEEBELT; 2) TATHEEARBTUE LR ESHAEFRQEN %, M AR GFE EHizEfF I, THRK
5; 3) RAEMRIESIRFIRFR, B2 A E replanning 88 7, XMEVALIEFFAHIRIE T 494E 5P W7 SR KR AL,

A: SayCanET E"ffcg‘iﬂﬁ‘%

RGB image, 640 x 512

(a) “I just worked out, can you bring me a drink and a snack to (b) “I left out a coke, apple, and water, can you throw them away and then
recover?”’ bring me a sponge to wipe the table?”

H A& E: (Do As I Can, Not As I Say: Grounding Language in Robotic Affordances) , % ZiEHS AR PT 11
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SOOCHOW SECURITIES

¢ Google RoboticsT20225F & # #)RT-1(Robotics Transformer 1), 3 -F Transformerf2®! & §) & 4xie b7 %,
FIF KIARTF A XIE T BRI IERZREN . Ty hk. T4, EATERGTHONMBAEZZES] . RT-1
1% ] Transformer % 4 25 B S 515 5 48 538 % 0, #r i 3D1E token (] dedx HIHARA 69 Ksuiz k5 &N
KRE) . NGEEIER A THUBSAZERREET, &304 13 75 EHE, HE700% MES B A7,

o FERFAZ: LR A P a8 EA S R ERZT L —#K 8T, EfficientNet2 M B H1Z 8, REFILM
BFeiE 4545 B4R A, #iibtoken®| Tokenlearner, w1 H 4R B k4% Token#iri% 25 Transformer, #/E ®
Transformer# f R FhtEtoken/ T 71|, ok T ot JUE. BAAATIEAT S,

¢ RT-1 & L FHEANKIAEIRE NI BARF|3% Transformer £ F R, TIT AREIMAZ|FEHE B LR
24 —. AAbb SayCan A23RALEM, RT-1 BT ESRXEREREN AW ALILTX, KAALTNES
AR 5INGAE, BRAER G, FREFFTEREFZIT TH EN SES5HIT, FHESRAFEX
e AR 1AL G4 ) Rk

A: RT-EREAH

Instruction . Action
Pick apple from top drawer and place on counter ;‘/ \'\__. Mode Arm Base
— !'I RT- 1 I'! —_—
\ sHz /
" \'\‘ I,/
FiLM S
EfficientNet TokenLearner Transformer

—

$3E %K. (RT-1: ROBOTICS TRANSFORMER FOR REAL-WORLD CONTROL AT SCALE) , %A ZiEAHFRFT 12



2.2.2 RT-1: 3%3%)|3% Transformer 3= 4| A2% DY

SOOCHOW SECURITIES

& RT-1 XA T HEBRYZRELHFHAL, EAEZRRTHSESFITTRIAERZHORTHE, ZHEHNE T
AREpME, KA 1) RT-1 T EREE G ¥ IATARL 700 REARES, £ 3000 % KA FERKT
BRI FIE 97%, BARA BT TR FRAFEART 90%; 2) AR A EGEIRGESL
ZACRE ), BEB IR ST EA R A8 A S AT RIA T X, Blde HEMNTT 5 HRENRNKIE HHE
IAT;, 3) BEGRIFNESY R, F1E4T@i34T4 L% (Behavior Cloning ) triki&fe, LE E
GEANBR, RERIBBEARKXELSHREREM.

& RT-1MZRTESTEBE. EXEREHBFRE, AEAAREALEFREEHRATR,. 1) H2E
HENBAFERGE (B ) L%, THII0TFEETHREXSHRIE, 2 5-F 6210650
2) LR B G Aadg AN, B2 AR, EFF RSB, T E RS (GeiRtE L ME 0 RS
i) &R, 3) B2 MR, PAT RS EBARAE AN R A, ML T RIZ I B2 e94E
Fik; 4) EEZIRABITEETG, A EEMRARITFELELE (0 “RFEBSAT ) HPSTHEH
FAB R,

@Z RT-1 5 éﬁﬁ'f#i%%f Gato ‘5 BC-Z ,% i’l *ﬁﬁ 100% B RT-1 (ours)

B GATO

75% g
BC-Z XL
Model Seen Tasks Unseen Tasks Distractors Backgrounds .
Gato (Reed etal., 2022) 65 52 43 35 o
BC-Z (Jang et al., 2021) 72 19 47 41
BC-Z XL 56 43 23 35 25%
RT-1 (ours) 97 76 83 59
0%

Seen Tasks  Unseen Tasks  Distractors  Backgrounds

Success Rate

Tasks

$3E %K. (RT-1: ROBOTICS TRANSFORMER FOR REAL-WORLD CONTROL AT SCALE) , %A ZiEAHFRFT 13
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SOOCHOW SECURITIES

& PaLM-E & Google T 2023 SF X A t§akbiE23 . ARXFERBREFEHAMEL RS ETEY, BB LR
EEFRIESF TG EBREERRAER. T SHH ZERN %09 KiFBZHEE (wPalM) F, EAK AN
5. REAFTERENESMN, %—4h “ZHEE4T” (multimodal sentence ) , F+4F 4 Transformer
fRAL AN, X AE I I %0 % A5 (42 VIT. OSRT. MLP) 8443|352 token FT /& 694\
2, 5iEF token B ARMANSFT], &M B B AETH X RERANEFR L.

o HikFAz: @mxt “hleB e ARARAEZERRL” 9354, PaLM-E TAR—AN S T LARF: “l. &K
ERA; 2. BB FERKALT;, 3 ATHRERK” | B ARG B K EZS R (42 RT-1) #ATF)
AE. PaLM-E ERM EFZIT Behn—iE 2 —ATHZIA 69 § RABE, BL&353 554324

B: PaLM-EAER &H)
PaLM-E: An Embodied Multimodal Model

Given <emb> ... <img> Q: How to grasp blue block?

? ViT

Control A: First, grasp yellow block and ...
HAE & E:  (PaLM-E:AnEmbodiedMultimodalLanguageModel) , 7 Z3EABF 5 FT 14




SOOCHOW SECURITIES

22.3 PaLM-E: 3SR F 35T AR ) Rl

¢ PaLM-E £ 3N EHES5PAREZTESFRABREHZAEAESEHRME, E2BRESHS 3R
IEEF, PaLM-E 84 R % FiE 2 iR FRS L EMBEAL R “GEERR” AN BEFIRY” F1E5,
5 ZL one-shot #= zero-shot ;24t. b4}, PaLM-E-562B £ OK-VQA %if F A& 5 /L5 F A4 e s, 5
AT BRI, RFEHE PRI P NS L LR, A% TR R, @Bilaks % RAE, PaLM-E
FEALR V& B 5 F A iR R e e b A R L.

¢ PaLM-E EXFRIFFF/@E—2 i, TZOILEDIME, BEZELIN LT, 1) EREKRZEX:
42 PaLM-E-562B &4 540B #9352 A28 5 22B ¢t A5, R E LT RERS, TESHFATRZ
R BA D LTS E; 2) WEAAZ: BE2RI4NIER. BGEBELZKTLEYHE, AT,
BAEREREATR, 3) AREEFRBTUL RS 5 B2 R IR EFANE ERT- 15K ERBIIT, RAEIR
MARZEAFROEHFT; 4) AR FGYFHEAR: RK OSRTFIANTWEZ =M Ei T, (2E5HE L.
HER B = T 6= 8 RN A = =18
B: 3HARAVSBERS; PALM-E £ 2255 T PRI E

100%

~
2 [ TAMP Success (Table 1)
E [ Language-Table Success (Table 2)
3 75% [] SayCan Affordances (Table 4)
< .
G
£ s50%
13
1]
2
o I
’ .

0% :

TAMP Data Only Lang. Table Data Only SayCan Data Only Full Mixture

HAE & E:  (PaLM-E:AnEmbodiedMultimodalLanguageModel) , 7 Z3EABF 5 FT 15
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SOOCHOW SECURITIES

o ZM&Hri: RABHHERENLGVLAER, #i1-5H293EF 5. VLMAER VIPaLM-X 3,
PaLM-EAF F, i€ L 75 il 45/5 M A 56 25 A9 VLARRAL, JG 2 £ BLR F 3T A BT EVITA
3 0 W15 AZ B AE S A58, AR Ko #rd 1-5Hz8 sk 4 7)) .

® FLIKFAZ: HUTE|“H RN ELE KIS, BIVLMAER oA A 12 8, AR
RAES-2 K, FardoFA#54 U5, A TE4T8 30 EToken/F 7). 2404 FRT1, £ 244
T PaLM-E4E 32 Fa ik R 0940 H, 3E5R T 2L 50932 /7 48

B: RT2AER %5 % B: RT2HR LA
ﬁ'i)ll % @ '1?\4% '@: %%‘ﬁ og‘

,____l____.. RT2
d __voas :
: BRA A | VLMAER (PaLI-X/PaLM-E )
J MLBASIEHE :
|
L e e e e = — I V€ Token -5

\ /De—Tokemze

ZHtEF 5| (1-5Hz)

$ IR R  (RT-2: Vision-Language-Action Models Transfer Web Knowledge to Robotic Control)) , # ZIEAFFR T 16



224 RT2: SpHEAE RIANVLMARE, #3a 2|3 VLA rp 5 irs

SOOCHOW SECURITIES

® 4% Fik: FAMRBBRIEDERZ CHABEBZTHZEHAD %, RT2IEAGIEALASN A BE,
WA T R FHEN A B BN ELEHHE (B THRBREE0-360° ) X H256NKH], FA
R A f f — A 3t 44K, SLETVAPaLM-E 2 7 T 4942 R A 44256 A~ =3t 4 248 H 256 AME F) IR & &
TR EBEF, MBS 45 415 15 & EALLMAER F ) %. fmAPaLl-X A& T 44 A&
10004~ %% 52 Token, — 34|30/ 7 v A4 B NARR )| %,

® L KV LR, ZILHIFE| R,

® NI b IMELRR, BT RET TIE.

B: B LIMBREHAFTE L B: SUEITRE, RTZEAMEFRA:
S 51 . -
| e e

. I I I I
~ O o i |
mbo easoni luman ask average

SV IR

PaLM-E

100%
RT-1
75% ® Moo
Sy 8 - -£-12
8/\15 ,Ekk ® RT-2 w/ PalM-E-128
/ RT-2 w/ PalLI-X-558
50%
0% I I I
Seen tasks Unseen  Unseen t

objects  back grounds  environments avera

® VC-1

$ IR R  (RT-2: Vision-Language-Action Models Transfer Web Knowledge to Robotic Control)) , # ZIEAFFR T 17



2.2.5 n0/n0-Fast/n0.5: FIASHIEE R, % H50Hz3)EHE
1)) 55

SOOCHOW SECURITIES

® 70: RAVLM+3E+ K, #iHS0HzeEME, n0d TV %449 VLM (FLEAER SigLIP+LLMAE A
Gemma) #F21% JF] Flowmatch/ 2R &) sh 4 z}«éﬂﬁx B 1545 8.2 ViT/E 215 5 12 & — R #r AL VLM,
ZHAREEMANLHINEER, BHLEELRESq, #HS0HzE S SH1ESIT,
[ 7t0 Fast: R FastH & +TransformersiE £ K, YA %4254, FastE ik 2530 EHuiE A DCT
(BRAZLRH) E%, BHBPE (FHA%A) BEA KRB KN EToken, it dn T 4532 g F 3B AN
A E TAER P %, 52 ERA A P Transformer#r & 69 354 Token 22 Fastff A4 jz 35 A shAE $LaE
® 70.5: RANERBMRBEVLA, £Mn0-Fast, FVLMI%4AHVLA, F o A RIES S BALE.

B : n0AER £ B : m0-Fast:kf Transformer+Fast B: n0.5%F VLA
2 =42 HHEEER ;
CLE BERE ( Fast?)| % & Transformer ) HEE
\L \l/ \L Fast% 75
Fastf# 74 T B A —AL )| %
m (A #% R BR S )
B : FastFE ik
LR
( Flow Matching ) ( Flow Matching
,f/F BPE
390

¥R «n0: A Vision-Language-Action Flow Model for General Robot Control) , 7 ZJEA 18



2.2.5 n0/n0-Fast/n0.5: FIASHIEE R, % H50Hz3)EHE
1)) 55

SOOCHOW SECURITIES

o EiRAAE: ITAEAAEEIKERT2EM, 7&7:03])\7?]54’?‘?5* 4 T B 45 4 A RA R _EEHK”
IEE RSN R VLM S 0912 8., &6 570KE, #frE RAKRESEBREW — I KiES
B9IB S PT, 4o TR e mAER| LR, PRt JUE.
® R#: n0RI T Difussion/R 2 49 FlowMatchingZ2 4, # /nif fe Action Chunking, ShAVE k894
FMFRAEE G, ARBIRFEREET, B 50Hz5EHHat, st FE LML ERHNBE
g,
® L#:. (2 REAF|I00Hz ¥ B PA B R E 27 THE

B: n0fts T RS EFE I B: S TERRBALS, n0LFRIFRA

Fine-Tuning to Tasks Pre

IlD IIH II Ila

(E ARX) (M bil F n ) (n oot 1 F h
W 5, (fine-tuned) WA no (scratch) [ mo (out-of-box)

Fine-Tuning to Tasks Not Pre in Pre-Training

¥R (n0: A Vision-Language-Action Flow Model for General Robot Control) , % ZIEAFFR AT 19



2.2.6 Helix: BARARLEA, #ridi200Hz3)4F 5 7 ) Gl

SOOCHOW SECURITIES

RM &S d: RASHE|SHe B AEM, #riE200Hz304E A 7). Helix R A —ANTBASKE 69T %4
VLMY A IE, VAR —A80MAS T 49 Transformerda I AE A e i, WAEEA fRA4S, £ SEFRAJH P
VA Z: [ﬂ ﬁﬁ%lﬂ Hf&tﬁﬂ@'f%&i%giﬂ'@a L‘k}]l——l PAR 'u%_mé EJ #Ta 'ﬁ—l’/ k’éﬁ .i-‘»i’} ;}$ k}]u ’ Tkﬂu R
T LI HAT AR A, ST 200Hz 57 5], BB TRAE® AL, WIRET AT L
A, A B A R AN AR 8 55 B SR AR A
® Al E: EIARHERZMIBAME ARG ) A, FIF, M4 Figure 0242 Helix & K I
T 2B AR WAEIES. B, FigureZ I, Helixi@IL T HIALZ 4 506 88
B : Helix#H £H A : HelixV| 458 &EA % —WREERE RS
— BARE 5L BEERL — kB AR S s 3ty e
| 7-9Hz | 7-9Hz
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Figure 1: Illustration of our proposed HiRT high-level architecture. (a) Unlike large VLA models
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