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B E3: 5H SayCan BHE F LLM+VFEM R IERLF] P 15 B RMEH 5 B

BHNLIMRERS B S RAFRHTR SayCan 833 TN B R B ALY REIEE
B, RERAHUSERAYNNBRER. EEA, LS AEBRITRS R S

K. KEIRIES.

I’spilled my drink,can you help? Ispilled my drink,can you help?
GPT3 You could try using LLM Value Functions
a vacuum cleaner. Tﬂ':gd:spfﬁﬂg';f’ find & spong”’
ick op thesponge &9 t:optla:e tsr’a’zl:jgcan
P Do you want me to o ihogmen) I1V¥|?1lélda S
al . .
find a cleaner? SayCan 2.pick up the sponge
"find a sponge” 3.come to you
I'm sorry,| didn't Mo thesac 4.put down the sponge
FLAN mean to spill t. pko mhespo 5.done

k3. (Do As | Can,Not As | Say:Grounding Language in Robotic Affordances) ,E & 3iE%wF5esr

SRESEAE - AEARGETMATR “BE” PR, LARFMEFT. VIM (A
HiEEEA) RN GEASTLLM f2 VEM, 2 —# R i BB L AN SEERER B
BB FBESEAMAN, HARBESHESFERELE A, TREBRFELES, £
R AEFBGESFAX Ak, Pl FERFIXEF &G MEATER G ViLa H &, 8 i3 A
A GPT-4V X £VIM, M E ARG EL LA EF THHFTEHFAR,

BE4: FELAFVilafLERFGCP T- 4VFEV LUE B 3K F 2 ) HATAEFHE

User
; ) Chain-of-Thought
My chid wants to play with a Marvel O
model,please take one out for him. . )
Task-Related Objects and Locations:
Current Observation 1.Marvel Model (item to be retrieved) @Robot Execution
V|S|On 2.Pepsi Can (blocking object)
3.Shelf  (storage location)
Language

Model Task Plan |
(G PT_4V) 3.Pick up pepsican_ S

4Place pepsi can on table
“——® 5Pick up Marval model

Finished Plan

1.Pick up paper cup - 6.Place Marvel model on table
2.Place paper cupon table
7.Done

&M : (Look Before You Leap:Unveiling the Power of GPT-4V in Robotic Vision-Language Planning) , E&3iE3%F

RFRT

VLA (R ETHEER) AVIM 9 s bt —F 38 Tiaahisd), MAETMEANIEF
Bk R R, RS R K& B RAE S A B NPT 2D AR, Blhe 5369 RT-H
BAFAVIM kAN EZh1E, BRI REZHELEEHHERTEHFER, HMNBAR
MAVE. XA HERBREMEFERARBEF L EXTRAGHEAZAETLEY, 5AEFK
HE5ues 2 shtEtat, XAERHSESHBEE LR FENRFOHBELET. IHERLENT
ARG AEAFTREBTHE, A EES XK, KRB RAZRHGETHIERAN L4
e, —BAEXZRTFM, RT-H &L A —AEFNEE 51k
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BZ5: 5% RT-H BEGEBHRBEXMEF RIS IREXES), VNG ERIIHE

Task:"Close the pistachio jar"

Human Intervenes in Language(Optional)

Action Hierarchies Improve Performance and Enable Intervention

RT-HResumes
*.. s

4
VLM

VLM

VLM

; 0¢ lef
o] . M M
= Rotate arm right Close : giper E aru‘ ove armup ove ar;m down o,
= _ '
VLM VLM VLM VLM VLM
Robt Action Robot Action Robot Action«— Robot Action Robot Action, '~
SEiE: (RT-H:Action Hierarchies Using Language) , E&IFHMRR

BATMA I RERF LR ERR, TERSTMEALS, R, EHES

| #FCLIP(Contrastive Language-Image Pre-training) #zihgA
' AU 2DEHR A TIISR IR AL ARSI R A HEERE, LR AIERE
ARRAIGRE BRI TR R AR T 2

| BB S ERREEER RS ME RIS BN, IR T AT
| EHShSGAR I ENMRIEIER, FHERNSEEAREBEE M
 ERRA| DB 52 2E, RIARBIHLER ARAIMHATIASR.

| DHBIESHESHTABANAELEE, HEVLMAMSHRD
- ERHEE, (BERZ SiESHMAMAIACHISDEIRE. AEEXEkE—4
i TR R F FATE AR BURE L ISR 2DIER SR I B SDIR AL,

F3RV (188 ABRAESSESD) ST 2D TRINS SR hiRBSAE S5 1k
3D FEMELESR, AIE TIRAMEIMERANAES, AILUERMIANS |
HERM, HNEEMESSISIRHRIIRSIHEAE.

! VRB  (UEE-HLER MY MBI S A SAUTIREIR IS A ERIE,
 TENRABERFREHERA, BNAHR RS TR
: FFENEZ B .

AIR(ENE

26

10811

)

=Eidl !

FTEEBTRERUFES], ROFD, IBFIFLEREENES
PIRERARERITRIRITEZ, BISERALIN AV ATLISTHUEERE |

#3.

R ANEBSES AR ESITHEEENE, SSERMESNE

BERGKE, MBI FESIESIRGIEIENERE, BLEACLIPRRA
RRNEEHERL BARFHIKIEE

LaMMA-PIBISKIE SRR FIPDDLIXIZRRERL S, MR T S49%4
BARGPRNESHBHNBRS S IR, AR SHERANE
FRINBHOKT, ESRNE, PITHEDERA.

BEEARA, RE. SMEERAISEAIER SN ARIRE T,
BIERA BRI FURT-2B 7R 7 VLA SRBIATUE SRR B NSRS E
BRANLER AT XahtE . !

KR (MBAXBERKEEHK) , B2 K5LH

1.22 A MBHREHE. RER, BHEFEHATEMRX, Wik *LLER

1.2 1R FRBRANKE, RRAL “HETR”

MEAFLEFERRKBE A GREZHA “HBFETR” ,BER S HMEANRETRT R
L5 HIFABEI G, RAKME Lo HGBRA R E AR —F o E, H& A K

e iR B9 JE 1) 8 3R
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23R : (Data Pyramid and Data Flywheel for Robotic Foundation Models) , EI&3iESc=F5THT

ML THRAEIHER RSO A BREUBEHTINGERESER, Y%A THEARE N %
A HBR Y, LARID %, BARSESMEAEZTHEAT AS42D B, 242
3D R XA, DMK, 3D HEF, BATHA TR S R AL L, A ELSGMNE
A#BBE, BHEHZRREH Y

Bl £ 8: A et FF R BAMIEE Fourier ActionNet B #_ELZAZIT F B4 K I

GFOURIER

=

& Humar-Robot inferactions

Long-Horzon Tasks

Environmental Understandings

A
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-Actions and gestures transltons,falure recovery behaors
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KB AGAHE R, B EiERHT T
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EERARKE

- | ERERAATEE, WABIE SRR TR, Bi
CIEEERERETEN | ROSIE (FIFEXERERY RIEAY D) TUETAES FolEs
b : HETME, SRRTHY.

______________________________________________

e

2
OH
i
o
B
x
3
a
2
=
=
il
Bt
oF
&
B
g
Bt
B

iR (MBAXBEE LR SHK) | BEIERFT AT

ATHRIFR S AMHKIE, BAANS AL LB EHBERE T #ITHBKE, FLETH
FREIFORE. B, Tk, ARFDAE KRBT TS T AgiBot World 4%
%,

BZ10: HFAKERRL)
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AIDEA Gigo Data Foctory
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BEN1: 2B FFEULINGRIBELIN “EZF” Y “BI=F”

B BuE BAYRINE
a Al AmHE
RS SOE EHHE eI R [FEiEs£ g

#&3%: (Data Pyramid and Data Flywheel for Robotic Foundation Models) , El&iES=F AT

1.2 25208 AR “)N  BEEERKBRAE

BAG R ERBEIAGEE -—THEMXXF, ﬁkfh*%éﬁil‘%i& e 3113 2 F 7 A4 X
Fe P ARWEAT, AREFSHESLEAZIHOBRREEN, HEHRES ;&7‘”9%%{3’]
Scaling Law 3 1 0penAl #£20205 424, Scaling LawRIEHEAYHRE 5T+ HE 2.
AEAREFRFBERIZFZINGENXEZ, B, S AT LB TH L0, %ié’ﬂi
EX=ZHERAREXE. XERE, Wit Z, BALAHSTRAUEE, ATRIRIR
e, ERRAGKXRESMA X L E Z 4938 o M iR

g & 69 35 Ao 57 48 H
§ 10 Minimum serial steps Data requirements
= increases negligibly — — grow relatively slowly
.ﬁ‘ <10xSerial Steps
2 106 1 :
8 si2e
B
o 100
[ 10* 7 P Optimal model size
§ pr increases very quickly
= P >1,000,000x Model Size
o— 102 i
=
=
100 - . v d
10-8 10-6 104 10-2 100
Compute(PF-days)
%K : {Scaling Laws for Neural Language Models) , B 4&if %t 50 By
Scaling Law #9323 & 41 3F )l %k I‘i‘fs’ir?ﬁ TH, AAAEEZNHK, RIEEHBRA, BATHE
ARBEA SR EFTARK, FHELTARKRKET N,
EIZ13: H RTHLAE A REE Fm i n A, e BRE 2 H
i ARG SHR/D TINGES TEERE T
RoboCat RS 25 ¥ Transformer 1.18 B BAEES 10720 Hz
Gato Y S 28 i Trans former 1.2 B it P e A 20 Hz 16X 16 TPU v3
=t G4l _
PalM-E-562B X ffi% 2% ¥ Trans former 562 B ! ﬂ%@h{ l 576 Hz ZTPUR IR 55 2%
2X4090, 3XTitan
VINT Efficient +H{Xf#IS#% 10 Xp, 4XP100,
Transformer 31 M P ST 4 Hz 8 X 1080T1i,

8XV100, 8 XA100
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N ABEmESES
i@ S

i it HARLEM SHRAD NG HEHERE [EaGS
” Mi f JE
VPT Hfl+ResNet 0.5 B me;;;jiﬁ 20 Hz 720 V100 GPU
B Rt
RT-1 EfficientNet+TokenLearner 35 M HSEH AL AT 3 K
+ A% f# 59 #% 1 Transformer % z -
RT-2 PaLI-X 55 B E%ﬁgzn%j\ﬁ 173 Hz ZTPUZ IR &5 %%
RT-2-X ViT +HEFARIUL2 55 B AP A 173 Hz ZTPUZ IR &5 %%
. SANFLFHIAV100
LIV CLIP _ 2 Jih > 15 Hz
GPUs
15 2L T 8AMNFFHIAV100
SMART XA 22 () Trans former 11 M Xirizbz?%éfﬁ@U$n - ML
2 ] GPUs
i 8ANFAHEIEVI00
COMPASS 3D-Resetgmhd#% 20 M X b 45 2K 30 Hz ' 9%1:;
S
8ANFLAHIAVI00
PACT A fEIS 25 ) Transformer 12 M FAE T 50 Hz ! GPJ[;
S

FiR: (MBAFRE KR HHIKY) , B EUERH A

Figure i@ idlm N—A 2 AEA G 7 XK KB AEE R E KRMF A, Figure il d9Helix
VLA B AGEE R ZRAEA R TVIM A LR HE AR Emy R ERIZGRIE, @
FF N DB RE R A2 A E BRI #ITEA, IMHERBEMNTRILRA
ARERBRELEEF, RA2TA “BEEF” GELAAIR, MARITU “BREF” X
R B AT A B A

B E14:FigureiB I A\ —P BB ZXARBREEZRE LXK HH

XTAE
FHRAE

Kk B: Figure B W, EA&IERHITHT

ARG EEAEF, BAAREIBAAEIT, TAWERAELIELE K, HERTHREZ K,
A/ G RARS, BB AT 2A T T Lo n o REHITHLINGHEAL KBER P Ao

#E A,
B 15: B A IS AR SRS
S H R AT
SLHLHA RS IR R AR 2530 17 B
5 SCIHE 185k
L RN ETEH LR F R, DUIRBOE AT R AT AL RS R DL AR HE
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