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SRMISWIBFZHEEN, BRATINBAKRENEARSTIE. 55, BhH. WiF
B—REAREKESER (LLM) AEA, BEARI LM ER "XIR" EH
1TEREES. B LM RgEEscds, RS ESEERTEEERL.
B—HH, REMEEMREERASEHERLE, BT EARER.

AT RERIMRRTLIZEISRIEH, BRE LLM FIMEEE ERIEIER
1T, 6 EMONER. TUIHIEMSFRES, REHRT SESKESEE
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SEBFAMEHEITHEE. NKRATEREENAERE, MLLM T8 LLM @
ANBH—2. MLLM ENIFFE AKRBAE RIS, I—H T ERFRFHIAE (37
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E7: MLLM RIRBIEHS

Modality Encader ME, b b Modality Generator MG,
x - é Fy LLM Backbone A
NFNet-F6
- FlnTs Chatsim Image
i put Projectar By Output Projector B;_y
Linear Projector ‘Stabie Diffusion
\\\\\ Video cupvir iz awen
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Figure 2: The general model architecture of MM-LLMs and the implementation choices for each component.

EHIEIR: Duzhen Zhang {MM-LLMs: Recent Advances in MultiModal Large Language Models}),
RAIESHRE

2.2 ERSMEHRESLSIIEAR, REXIRBIRLRENR

RS EENBAMERRBEENANTENEGNARNSEABILAE
iHiE, FAERIMHEELIRIFIENEREFZM:

1) 48k: KZFRIEX (ChatGPT for Robotics) ZRFIIECITIRFER GPT 2
HIHSEA, (MEGETSRIEEA AP SREE (FAeEE), FPERBA
IEEmAEKRE, GPT RIFIXAEHE APl HB1THETHIES;

2) A &Lk SayCan, Palm-E, RoboCat, RT-1, RT-2, RT-XZ%%
TMNESERAREY, RRARESE NS ARERRINRARS, 815
{EFESEEIREIIGAY VLA BRELAIRIBEIT & REUR) 14 RIEREE,

3) |HiE: £ 2025CES HIRHEAFINENE Al FRIIFSE Nvidia
Cosmo R—ZFFIHFERMIER, HREMIER AT UAFTUFIA R EVIIRE
FRIRSHIRBRISAEEMLE, LR BIFF REWER—REEA;

4) ZFKKHEIPA: &7 VoxPoser &%, i&id 3D Value Map+LLM+VLM #H
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5) 45HRHL: Tesla Optimus BEEESCR D5, MUERISRIE, HaEmss
IR eneimhg, MERMMUTBATRIER, FRbEbiE<S,

6) EREPRA: Eil=sA. FEBE. RN YERZER AELHELHE
SERRRENBAT R,

E8: £IKERRSEEARBRINBARERR

ReyCas YA PaLM-E VoxPoser

VC-1 BC-Z

EmbodiedGPT

RT-1 RT-2
Voltron AdA Gato

BRER: BPEMEARS, REILSHRR

BRINR S SRS A iRIIREE S FESHPARBES BIIHRE, ik
FimfIR T LIEENBASIERI BIRER, ARERITIRNALIE, RAEE
=R, FEERKIR. SHERPER, FRESERIAREESERIRE IR
RBEEE 2SR LT)IEFRY, R BAERRIE KBE D RIRERTRE T XY
FEESHITHMANREE ERBREK. ESRPERRS. ERETIGHERETLA
BERDGREFRRINESIEE SiRERTHERARRINES.

E9: ESEENARIRIGEEH6)

Instruction <t Action
‘m X apple from top drawer and place on ‘ Mode Arm Base

RT-1
3 Hz

Images

FiLM
EfficientNet TokenLearner Transformer

B

(a) RT-1 FREGE4LH0
(a) System architecture of RT-1%

- CLIP ('mvgory:can

LM
Overhead image Object detection Closest object | Egocentricimage Image classification  Object placement and primitive selection
(b) TidyBot R%i 4
(b) System architecture of TidyBot!*!

Receptacle:recycling bin

Primitive: toss

BRRR: IXRTF (ETAEENESERRRGR), REESMHT
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2.2.1 &3k: SayCan, RT-1, PaLM-E, RT-2 EJ RT-X
1) SayCan: Efi High-Level, Do As | Can, Not As | Say

2022 £F 4 A&, SayCan {2RZIO0EAZ RS2 RINSEARMEBE AN T
AIFTEIHES|. PaLM-E EARILUSIESIRD ARFSIENEEN IS, BRTEH
WEFTNSENFESEEEAENHRPHT. REREET, KiESEEHRIOYT
BBt RNENRENRZIERSENSE, HERNTFESEEZE, B2
MR AR TEREF AR BEITT A IR R ERIEME. LA FRIBIRRER T, {Reess
fC05? “J9fl, MENKESEEATRSEIE “RAILUNHARERR" . WA,
BARHWERN, SAXLENITERFSE, ELaMETPISAHTES
(FFRRLERAIEES, TFaE LRIFMEHIRAZERE

E10: ABSMEN "BILREAT, (REERID? ~ MES

| spilled my drink, can you help?

You could try using a

GPT3 vacuum cleaner.
Do you want me to find
LaMDA a cleaner?
I'm sorry, | didn't mean
FLAN JES

to spill it.

BHskiE: Michael Ahn £ (Do As | Can, Not As | Say: Grounding Language in Robotic
Affordances), EREIESHRE

SayCan 2itiSKIRE! LLM SPEB{ESIRRERFAFR LiREE, Ho, Say
HFRARE LM, BFataTBNSEREES, Can RIS ATESRITME
TEEMAVSEIS, —EBII(EREL (Value Function) NAREGIER, HEREE
FEPpSIE<S AT LT,

E11: SayCan F "BIESKELET , (REERBICIZ? " MIRSEHRIZ

| spilled my drink, can you help?

LLM Value Functions
“find a cleaner” e —
“find a sponge” find a sponge

g0 1o the trash can” “go to the trash can” z —
“pick up the sponge” “pick up the sponge” F
“try using the vacuum” g e was = | would:
1. find a sponge
2. pick up the sponge
3. come to you
4. put down the sponge

5. done

SayCan

find  ceaner”
“find a sponge”
“go to the trash can”
“pick up the sponge”

“try using the vacuum®

] e i g

e e e e e e e e e s 5

BEHRIEIJR: Michael Ahn & (Do As | Can, Not As | Say: Grounding Language in Robotic
Affordances), RAUESHRT
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2) RT-1: B Transformer SHBANES

2022 ££, Google &t Transformer 2243, Transformer R{IRAT R
EEAE, (MUK EEONHI ORISR, XA FEREZIEELAT)|
SHERIIE, FENAEUESEBIREUESESBRIFRIN. BT Transformer 5|\
TIEEDVEIFAEERE, thatErMB “Attention Is All You Need”, EIttEIT
BYEES, B INE)GFHERERE.

El12: Transformer #Z15243 E13: BiFEhiHREE

Output
Probabilties

BREENITHER

BEHIEIR: Ashish Vaswani, Noam Shazeer {Attention Is All You B EIR: Ashish Vaswani, Noam Shazeer {Attention Is All You
Need), ERAIESHAREE Need), ERAIESHATT
2022 £ 12 B, Google £ RT-1 E&H%HRB T Transformer FIHNZBAR
8. RT-1 BERE)IGREEREIN_ ERERRREETRNESIES, WD
B—E@ transformer ZRUEHTIRRANDEES, FIBEEBEES.
GHUERRE google LIEFHIRMNESIMRICRAVEIER M E RIS
MEMEIIRNCR, BREENFES. RTINS ARREER. S—MEIGRS
MAHRRAREHES (REEE, TWMERREE) F.

El14: RT-1 &9t}
Instruction v Action

[ Pick rice chips from top drawer ] ( RT-1 | Base
and place on counter > \ aHz / >

Images | FiLM
EfficientNet TokenlLearner  Transformer

-8

: !
H
] ,l;

ERISEE: Anthony Brohan {RT-1: Robotics Transformer for real-world control at scale), REEEHTHT

RT-1 B MEBSME2ISIE SHIES token {6, Bl token RIELEFEE
EIE. RT-1 BB ASHERNE MEERITIIOREE, HEERTWH, REE
FEgZIREHT)IE. AT ERR-ESEEEEEIEEIEEA, BEXITE
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EHRIX—2. ZRRATIFEEBRITE: ISR ATHERTAS—IES,
RIS token, 75 Web SUSEAINE -TE= EdRE—EH T4,

E15: HNZAZMEES token {b

YN ABIRERIDET Brohan A RT-1 HEURHIIERULSIEA.

WMTEFR, ZARENEANMERTANEFRE, XHFRETLUAENEAZNE token HEMNF
5, f5Ugn 11128 91 241 5101 127 217 .

Terminate
continue

A Pos Y

A Pos X A Pos Z 4 Rot X A Rot Y A Rot Z Gripper

EEIKIR: Yevgen Chebotar, Tianhe Yu {(RT-2: New model translates vision and language into
action), ERAEIESHR

3) PalM-E: SRSIEMFEEDRICEX

2023 ff 3 A&, PaLM-E BT ISERIIESAEEMNAIREBIINES
ASTIHAEREZ—. PaLM-E R8T Google HAtHFHHIAELESIER PaLM F
EBRICHAIIEE ViT-22B, TEANARIERN HEMALET 7EH SRS
B (EERBTFARNEREE, WER. NSRS, BENEERE), #
BHELN AR AIZIHES, HTimEwA) 4.

E16: PaLM-E {EBIZE 218

PaLM-E: An Embodied Multimodal Language Model

Given <emb> ... <img> Q: How to grasp blue block? A: First, grasp yellow block

? ViT

Large Language Model (PaLM)

Control A: First, grasp yellow block and ...

BHISR: Danny Driess, Pete Florence {PaLM-E: An embodied multimodal language model), BR4&iF5S
5T

PaLM-E AILUBEERIESHEDRE T MEEX LFAFESZENFES, BiR
EEXSBNHRICRANZERINE SMNEGIERERITRINT—2. LL 18k
BRENZERZFREE" 6, PaLM-EBEUSHEHLITHSSAREINES: 1. 8
SRS, 2. FIFHRE; 3. IBERNEREEYE,; 4. BERTIEIRFE
3; 5. MTER,; 6. 54K,

e GBS wroror I
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E17: £ PaLM-Ef95ISTF, #=RARSHBHNNTIKIEESHEED

start — - - - - » goal
PaLM-E guiding a real robot through a long horizon mobile manipulation task

Instruction: “bring me the rice chips from the drawer”

Adversarial Disturbance:
human knocks the rice chips
back into the drawer

Open the top Take the rice chips
drawer out of the drawer

Take the rice chips

Bring it to the user Put it down
out of the drawer ek - R SE

Go to the drawers

ZEISEJR: Danny Driess, Pete Florence {PaLM-E: An embodied multimodal language model), ERAIESHTR

4) RT-2: £& RT-1 5 PaLM-E, &4 VLA X{=8Y

2023 £ 7 B&%, RT-2 £ RT-1 B EAE, TAEEEESRESA
TOEERISHES. RT-2 MEIREE VLM B85S, #IE. IRFIER870 RT-
1 RIRMERENES , BEBRAERNAECERFMFINE, BIBEANESHASEE
BRI, &E&, Google IBH—MENBR ANITEEINEEXNRBIRITEIES
ESREHBRRE-ESEAENF IS, XRF I 5EEREERAR AT -5
=-a0F (VLA) &2, BEEZHEFIRAIED. RS aLURRIERF
5 RUEHERRYAE

[El18: RT-2 £ifi=tHE

Internet-Scale VQA + Robot Action Data Vision-Language-Action Models for Robot Control Closed-Loop
Robot Control

Q: What is happening Q: What should the obot
doto ctasko? A RT-2

in the image? Large Language Model

A grey donkey walks_) | T N S S S Y |
dOWV\ the street. m! )
Q: Que puis-je faire avec - oo coo
Seiyirs E]- T/
Faire cuire un gateau l

A: 132 114 1285 25 156

Q: What shou\d the robot De-Tokenize SRS
k doto< Robot Action
" ATranslation = [0.1, -0.2, 0] 41 ;’ (o B

ARotation = [10, 25; -7°] Co-Fine-Tune Deploy

BRISEIE: Anthony Brohan (RT-2: Vision-Language-Action Models Transfer Web Knowledge to Robotic
Control), R4IESH5ET

RT-2 S tHRIZE T RT- 1 HENBSECER FERETIARR-ESE
BRSCANART, AILUEMERTTI AR I —ESHITAE, THREEREMRT
-EERBEIRIT, BT RT-2 B4 ?_ TR BES PR T 14%, EXY
BERTESESHNER LBEMFEEYR, T:EE%EALEﬁ EIEAYZLREE
BHINTE T ERMEE. #al. H&E%EWE%EF‘, EREIRBEIEE! \uMEE%ﬁ-aZ‘Z?fFE
LA I442 50 O B Rt R ST AR,

mﬁﬁltﬁé;ﬁﬁﬁﬂﬁﬁ% ~.a-.".|'t.!w.i|:)o|'|:)0.-::n2_z
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IZO RT-2 feogife SUSHEEEE. FSEFEMA

= A
1 9: PaLM-E, RT-1 '—5 RT-2 &EE*?& uﬂﬂgim*iﬂﬁ’lilﬂ
I\
{xp(( (:‘ awber: y {M?: ::t‘:rb}’l‘ move prlum ’ piok Fobot 1o m i hml
s
I' 4
| «-—-.)3— ,'., S
: v
1
1
i lmve odbull r ball move e b cup to the pick a ilul ilh
\\\ . to b k lh 11 e bottle different colou

move
e bag to . f
seu

lus one

pick land mml)

[ vu s.u

ZEHRIERIR: Anthony Brohan {RT-2: Vision-Language-Action Models

ZRISE: CSDN, RAEESHIR
FIRR PRSI Transfer Web Knowledge to Robotic Control), RIS

5) RT-XF%: &EIRENZ0TEREINZERFH

2023 ££ 10 B, RT-X RIURBZORILNBAZIESHRAR "5
", EREBEMESIZHMESAMESARIIZE. SFH7E Open X-Embodiment
Dataset #iEE, BENBTUMEZINFIRAFMUENEAS 22 PSRBT =R
AHI 527 MER AR “sHE" . 5 RT-1 48LE, RT-1-XE535eRkAIRIIERIET 50%;
S5 RT-218tE, RT-2-X REIHEFAIESSZWRES, RT-2-X BIBTHREEZA
AUER(EIEEY RT-2 RU=f5, XBRAT, SEMFERIEIEHTERE)IGRT LY
RT-2-X THF/RInEIEE P A FERISMRRE, EEASHBHITHTESS.

El21: RT-X Open X-Embodiment Dataset £iEE

@ MEpisodes  fom 311 Scenes
[ 34 ResearchLabs across 21 Institutions @

22 Embodlments

<hret-

527 Skills
= LV

pour stack route
60 Datasets

place the bla:k

& bowl in the dish rack

Jaco Play

HRIKIE: Open X-Embodiment Collaboration {Open X-Embodiment: Robotic Learning Datasets and RT-X Models), R4EIESHFR
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El22: RT-X Ki&EBT{E[RIE

10 Hz

= Discrete Closed Gripper
Instruction ) e iy
| . ‘, —"— 2o vty
3Hz
Pick apple from top drawer X Gripper
and piace on counter FiLM EfficientNet  Transformer
Position Delta
Rotation Deita

e

E
n

— Discrete
Instruction ! Action
— 5Hz
Pick up the range frut image = | RT-2-X = Gripper
— Position Delta
e-Tokenizer
viT LM Dy No Rotation

EERER: Open X-Embodiment Collaboration {Open X-Embodiment: Robotic Learning Datasets and RT-X Models), RIS

6) RoboCat: HEBARBRIEF

2023 £f 6 H4&7h. RoboCat AJLLiEd B CAERIIGEEERNAERTE
High. 8305 Gato RSB IGEIRERES , ZEIREESSTMISEA
FENEGFFIMaNE, AIRREE M EIMES. E5—HE)IIZfE, RoboCat
BENT— "BERET (9SIEE, EHEs—FJLUREARRNES, 81
ESHFEIE/ANEER: 1) ERBAASKEHRITRMELRE 100-1000 NMHE
SEMRARER, 2) EXMHES/DX EHE RoboCat, BIE—NEIIAYT
SR, 3) FTEREBEXMNHES/FE LTI 10,000 )R, EREZIL
HiE, 4) BERSIENBEENEYEESE] RoboCat MERYIIGEIESEF, 5)
TEa| SRS B%FRAR) RoboCat, BFEH, RoboCat R 100 4
BRI A SeR—TUATESS , XMBESIS B TIIENBARR, BACRHD TIHA
RBEIGHFER, ZERERISANEE—S.

B123: RoboCat T{EEIE

& ¥l EKE: The RoboCat team { RoboCat: A Self-Improving Generalist Agent for Robotic
Manipulation), ERAIESHTR

= GRS wroror IR
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2.2.2 f5HpkL: BSIREIREIAIRG, RAENRE—H L

FSD £%R Full Self-Driving (R2Bz1E3), S4SHRRERRZBNLEHED
BWRE, BIFRXH L5 RAAEZNZBI, FSD V12 (Supervised) 2L#HI
"IHENE BB RRZR R A T BT, BRI CEO RIE BHRRR,
¥5EFRL FSD V12 (Supervised) EEATFRIERRE FSD V11 RS Z—,
FSD V12 (Supervised) ST RAIHEMEBHITERIES], MYESMIEIIRE A
SREBG M I TS . IZ AW BEE o MU B4Rk, BUL T
i3 30 J51TH9 C++1XFE, FSD V12 (Supervised) i# T EHN RGN CIBHIK
#, FEEENELAZERNRFIE,

El24: FSD V12 (Supervised) E¥IREER

E25: BiiZHa I EFR

&lr =
e U

|

&

-~ |

© |
) ".
- |

GREEERADRS Lt

<
~
i

N GANINEIUR
om.

SRR |
ANRRER, AR || HRoANREW,
RASAMNEES

nEw

GERENENRT
RSADWA. x8
LY

e -

EXENENRT
UREADNA. X

nnnnnnnnnn

HEXSARTRE REENANR TR
SERRES, BE HEERRES,
RRRAFN. AERAFH.

. e

‘wRsER: 5l REIESHTRb

FSD V12 54 inZlix B BE RS, SRR —E. F5HHL FSD v12
KAREIRARE, HRT BaISHAFRIRFIFERL. RRFML. Z=HFHT
ZIEHIHTE, H=AKRREE—, T — P ARRIHENE, ERNRInERES
HIERIFIREIES, BT EREBRIRE, AR TEMRE, RETHRS
ROBEEADERRME. FSD V12 BEBRIUARSIURR, MABNSHAEEHA
FRE&TE. FSD V12 tB#FRA "Baby AGI (22)LhRiBRATERE)", SRR
fRINSCH RS,

El26: Baby AGI %3

BRI [REUEN, REESHRR

BRSEIR: SAE, ATHRK, REIESHAR
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FSHRRMS iR FSD EBEABMBA. HWEIRFENSEENBHIBEA
AR AILFAZEMASEIN TR, EASHE—FRA. RERSRETR
Optimus HBAGER T SAFET2EENTENAERGL, BIiLSFERTHERN
BENBALET, EEDLNERENMGREIRR "wrEip=E”, mEfrte
ROZIRAIRIR "AITETR". XFBAENFRATRESRARTLUIRN, &
REE—LRRE, B RN TERZEAN.

E27: 45HrkI Optimus #1238 A\ B E1TE

Itis also now taking regular
walks around the office

BREERIR: tesla, RAUESHRET

2.2.3 F9 GR-2: SAEMNSZHLEED

GR-2 RYiIZEEINGMAAREE. GR-2 £ 3800 FPEEXMISTA
R TERMIUG, tBELEE GR-2 (Generative Robot 2.0), XEANH
REFARTEES, BE 7T AKEREZRET (RE. P DRESF) [I8H
A&EE, EIREF S AR R BEEPISMDSAI TSI, XFH)I475=0
£ GR-2 B&E7TFISMBMHESIESHEIMERZCAYERE. RARIENRES,
ik GR-2 8 T HRARZIER.

EFOENER, GR-2 BRSSO IR T HAESEIMES PRIRM. &I,
GR-2 SINEEIEERA, BTSN IGFEETRE SR, EEERIMET
EHZEEN. IHh, HELBT SME)14%, FRAERENNTEE 1ERTH
EEFDETRIRERIEEANERIE. AT RIENFRIRIEME, GR-2 ERTRM
Lo BEYmISEs (CVAE), E£Ess. FBrIsERS!, HRESHITRIAIEMERE
RIS

EEMATUSTUIGS , BTN =R ANTEE EHTRE, GR-2 HEusFR
e FH AR RS, GR-2 ROMSRAERKEES, ILETEENEFRNA BAEEXARMNK
B, BERSTHRE, cpEIRAN—MERI—IESES, FUARFEIR
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S, HMEMRAENAEENE, TEMR, REERMA—TDIESIES: "pickup
the fork from the left of the white plate”, FATLALE GR-2 AREMEFIASEA,
AILAEE, TUMENBEFZOIE T XF. B 29 AEFFuUAISRFIE RIS
fRE{TEEET L,

E28: GR-2 fR-iESIEBSTSA-EE -aFRE E29: BilfNERSEMIRSRTRNSRIILL

Video-Language-Action Fine-tuning

HHLETER REITFN LS R
HHISKIE: Chi-Lam Cheang 2 {GR-2: A Generative Video-Language- FRISE: Chi-Lam Cheang £ {GR-2: A Generative Video-Language-
Action Model with Web-Scale Knowledge for Robot Manipulation), Action Model with Web-Scale Knowledge for Robot Manipulation),
REIESHARE REIESHARET

GR-2 B AZAARETF CREBSLECHTS, EEFRENKRMIERM
YIFRIRYZIEEN. TTICREFAAR. MIKIAR(ESS, GR-2 EPRetsuRIENF+
HEIRRARRRTT %, ESESFIWAF, GR-2 g 105 TIARRISEE
15, BIRINERIL 97.7%. Itsh, GR-2 KEESKIESHEEMBLES, T
SRIKES, ASARHITE, FATLUSHIMEIMEPRITIT, FETEN
TR PERE R TERAESS. .

fESERFRIAASR, GR-2 1HELRI—URY— N EASRIRIE T BEIS IR T it e R
ANEfEZ AR TRE. TTIERERYIR. ROTWIR. RERMIKEREMMEEHK
HERIYDR, GR-2 1FREERITEN. XEIR 7 HAET USRS CHEnRINE.
PRYBESBAIEZIA 100 RFEFAERIMIA, NIRRT, BEITR. PNEXK, DE—
AR, GR-2 FERENIRZSIMA CthBEEHGRIFRIL.

S — E31: GR-2 ZEIRFIBFISSRL 122 IRMIBIGHE, EPid

¥%WGRZ*ELL

BRER: GR-2 BERMBEML, REESHRR FERER: GR-2 BATBMY, REESMTE
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2.3 EBXIRBIRIKHEHbN

2.3.1 XEEHkE—: 21188

SRR SRR EIRMFMRISH, BEEFEZAEENBENEE. BS
ESFEETRESHRTRRBMNSAIMNREN, SERIARINENNFEEEH
Ki7%, BRINESRIBBREEERER. LURT-2 506, £8RURBORE
AEFEMRS, RT-2 B TIRESMESHITAIIER (F 98%), Am—BE#EiE
TTih, BREFFERIR, MIIRERES 30%EA. ZHUERENRESR
ZN0HE: —REERE, BRSNS FURR iR SR A B R E
%, _RAHERNBZER, TmAREYBENERTSTIESEE, Z2f8E
SRR, KRBTSR FPRIRIIIA B HIES WREIES TS IGREE
Z AR ER— R,

2.3.2 XHRHkER— . CAYMEE

SATKIRB R B SRISR R RIFESERI RS, 23 AHIRIIERIEA K
REUTBEEEER, MKBTEXMERAETE, B) "RRINERAFIERRSS
8", LL Figure #l28 AJ9f, Figure #las ATEASRR EMATEERIKLTS 2-3 7,
EAEFERT Pipeline, E1E2ERE, BIBAIESAERE. YA XK' FJLUE
RHAERIES, BIgSKiEHl, MBI RT-2 REeHE] 1~5Hz AR HES
RS, WHIEaRERNEEAE] 1-3Hz, BB ARIRSTIMSIA 0.3 FMEZE 1
, Imi{ET AT Z SERRM AE SRR,

2.3.3 XEEHkER=: BRI S SRR ER
1) ELHIRNESIRE

InEn R AR EABIEEA PRSI T AR TN, IXFREURIE. TRt
NABRSIERNTRREATA SR A LREEME. AR AT EEXEINSRIGER
ISHYESS, EIERERRIEERAEES. R, BT ARNRAREREERES
EERXEME, EESERIAEHEEERES, ATANBATERELRASR
B SCROSHRER SR AT 14k,

SWEIERA] VR TR ER LA SR AMA N EEIERERE
B2, SEERAREIT A RKEEBUNG LR IRC e RIR M E R E TS
X, FIEARRIEEIESHENEENE. VR ITIERIERARRAREE VR REMF
B, BUnE R R TURREN S ARE. XEEUED LA TIISGATALRA
RIZHIEIREY, (EEREBRIMHSIASSRIZI AT,
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32: EifFiEiRRARAREEURE 33: VR iniERI=RESE

11 LI

BRER: WIAERN, REESHT BRI S, REIESHARE

2) SREIEAYAERFNER

BT RIEN (Scaling Law) BYFTE, #as ARIEHESEA/INVRE TEIERER
YFIR, ESEURRIREEFRARIATMIIIAA, GRlEEAKE Al BiESCIIEL
TRERY, BUERERITEAANEER.

BRI AFASRABIREZRERESHEELZWRENRITR, &aAEIEIER
HFUREHEE] TRAAER. BEaVSnSENEME, TERIFETTNFI
SEHRIAES. MAFASAZTENATZENS, 1. RE. DAES,
Mz ONEKITSTEHNBWAE. ETHFRE LS RERIZNFISR
LIRS, EPEMEPEISTERTSR, HeEBRARFIISEL.

BREIRE MBI R RRZRISEIESENBMS T, BREMIEESE
SLEREIRT KRS E B —,

El34: FFESEURRIER

Future Al
Data Used

forAl | | Today's Al

2020 2030

BRISEE: Gartner, CSDN, RASIESHFE
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3 HERA "X BIIME: RmiITESBETHE

"KhE" LARBARER A%, INEEIERSHS. KIUREIES. =ibis
—FHEREFSHEEAR. Bk, SREREBABRATLUGIE. MiEE
FRESHEEERBAIIREHZNES, BURKGFITNSESEERIET
ERE, KEELE. AEMIEMNERAL. ANEEIEENIREUR M T ZR0550
AR, EEAEBNXIERSTRIMLING, EF RGBT EBESRSEIE LAY
TR, BEARSBNRETEI— MR —ANE N8, FELER EH TESIEE.
REMMFBRANN, Ziim— AT BB TSR EIRT, SRR AN
RO R TIU, STLAKIBIRTT ROTAUSERTtE. REXRLLANATSEE, AKiFm. 4. iR
FRERITERRRINE, SLMESAEREER, SESEBAIESNE.

E35: EHRARHEA “Kik" BIXERARE

IBER B sues

‘ WhR — -

Z 3% — At R M

. :‘ﬁ?&]

KMBLHIE R

AR B ERREANS, RS
3.1 MBA “Khg” BIETRIE: =itE
3.1.1 XIERREWEENRA, ZtEIRUEDREFE

‘TR BOMIHEN—, BRNREBENEG "= BEXREETEL
EREFD BRI INER, 5, B Z RS2 E IR G TR DX

8 \ERBRIERFREEAF., BBEMELURE. 29 EBRAIUREME AR,

SITERERSEEN S EEALD A=E: (1) Laas, EtiQIERIARS: Al
=ML IT Batight, MIRS=R. FHERES (2) PaaS, FARIRSS: BATE. M
% FRIEEFHER, BTIEMNARERCIZE (3) SaaS, HHUEIRSS: 58
I EERM IR AR N FRE .

Al, KIRBUREWEENRA , EHTKRBE, =iTHEEBIRUEHINFEZIE,
BT 23 &£ 3 BiEH PaLM-E &8, & 7T VIT Vision Transformer Ay 220
{ZZ2%5 PaLM By 5400 {22#1, ST aEHIT =R AMTIIESRIBE
ChatGPT A{ERAY NLP FaptttRARBH DR ARNESIEN DTN ER
RAYAE, SBARRE AR AT AR Bz B AR AR E S nTie 0B R, MM
MBS ARIERIREK, RITEERS Al KIERSHIRANSSREHEX
HITBRENFIEIRFMETE, LIRS tIRIS R RIS A RFHORE
. RN,

= GRS wirovor IR
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3.1.2 mitEN=RARTHIGHIHR

THBRASANENRRIUE (NaFHE. o0EE) DIREMABAREA (X
EDT. TaeFIF) KIEFRATIERIFAERA. FHEA. MEEEH
SIESHERTBARBHEA XBIIRER.

(1) FHNZBA: ETERFERSNEHTRE, SERKIER—RSREAN (U
M, M. FEF) MPTaME. St ABRE—LEMIT R, 88
BT LR BRAVEIRGIEIIRR. B, A AFTEBMNERO, LIEREI=

Sl

ﬁﬁo

(2) MEEE: SREAHNBANZIRSH[ZEIHRR, ASEEREIENRE
<. MBERFTERBRITER, LSHsAELHIRNER, RINFEEEBRIA SN
et MRS ERIE IR 2.

(3) mIRS3EE: CERVSMAZREIZL, REXHIERETEFENEAR
IHEREN. TIRSIRTLNZITRMREFIRS, METEST TR, aRFIEE,
HiEES, BURRS:R, TBATULZEEE, FIRBRXAERR, HTER
AO1ESS.

DISFFE R ERNEEN A0, ERNE—XENET WEiRTHRIEREENE
Mz, BRI ISR TR ARER B ET IR ERMERE. EEAA
FHNBAIRS, EEEEASTERR. SENEESGL. SHREEMUSMAS. &
MERERE (BEKEL. BCELF) MALMESERER, XXENESHERN
T BELHRAMBERSMAEES. BETLREM/4G/5G, EFALN 75
IRSSERAITLEER. EFIENRIRE S T EREERFIEBRENNRS, &
SEFNENSmERMAREHNHNERN, BEBEETAREE, AERNBEE
IREIFEE,

El36: BHENHNEA

BRRRR LELLEY

ORI SR

E i

KBRS

EHNams

BARE - BfFRD

BRRR: BFEE, REIBSHRE

tRIE Global Market insights i+, 2022 ff, BEHBAGIHMEE 41
{235, it 2023 £ 2032 FFHESIRKFIGEIE 22.5%, HP, BT Saas

e GRS wroror I
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RS AEWRETZFSHETT BROERSEATIEERTTE, BATIHE
TREEEMRENIAFT AT ERIRIERE, Emiainiek, &8 42%.
AT HEE D BRATIZMERNEEY 5K, SitERXEMIRIER RS 20,

E37: =thaRAhinIEgRT
GLOBAL CLOUD ROBOTICS MARKET

GCLOBAL STATISTICS

Market Size (2022) CAGR (2023-2032) Marke! e (2032)
$4.1 BN >22.5% $31 9 BN i

Solution Segment
Market Share (2022)

80%

SaaS segment o,
Market Share (2022) 42 %o

0
" North America
Q Market Share (2022,

>33%

o hGlobal Market Insights

BEERIR: GMI, RAIESHRR

3.2 BRASHEERZL: BEitHE

ZITERANBAFEIRIFREENDOZOFR, ERITEEEERN
F. HIE. Z2ESFHANRREESLSTEFELRESE.

B, ARIEPOFEEERNNRERINSR, BENHRARIEINEHL
" NENRRE, 5=, NEUESRHEIEROEDNAE, KIEEHE
ERME=SEREIINE, &5, eMtEERRR. UTANIASE, o
TR EBEARAFASENRA. ERSFFREBNVEESIPETEEAMN LE
B=im, LB IESEER SN BITERIRBRAE. BETHENLEEEIE
SR HEoERENR, AeussCINE(RRIRTE. SEIFRIRBFALARENRIRA, FiiTiAA
"l RS SRE RS R AN EE A SCI SRR M S IMRRIBRE, KIRGEFENR
ME, ESRESRGSPHEENEENTIRBINGE.

AU, SRR T INGE NRRAIEERSIEN R NIAEE DRI O, Hlan
E%/\ PEERHOBESEE, BMNYERRERTER TDAAX AIEERAIIAR
TM5S tIMEHLERA, BT TDAdX SXSERVEIELIERED . HIREREEEINRE
HRANMEFEHBRNERR, EEERFEDR THCIFTMNA. 1SRRI
Optimus H28AHARI DOJO D1 S HtEINE T KUK BE.

ztﬁaIE%ﬁEﬁﬂHE% ~.a-.".|'t."u't.!.i|:)i::-ipu:J.-::nZ‘Z



http://ipoipo.cn/

SENT;

MINSHENG SECURITIES ?fﬂ.kf?ﬁfgﬁﬂ%/)\ﬁ%n%%/\

E138: TM5S HHEHNEA EI39: Optimus HIEBA

BRSER: AEER, REIESHT BRER: 2N, RIS

ER BRBEH TR, Fla0 2023 F 5 BHRIEIAKR I Rubik
B AERMERI M. IWSEREG, B TUSHEEERNES. BYER
QL. MEHEEFSURAYERME SR, RIEATEN, PREIAKSEREERS
MERABTRE , BITE(HARERYYI4, ST BE% BRI EREHEN A,
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4 RN

2025 FAFANBRATIHNIMEEEFER, £IRIGEHRTEARMSEAR
NI m=gs, THEATFANSEA "ABR" ROAR. F(1BAA, BRIAFARARR
R AR EAL RIS, 2R KN EREK AR EERNATASRABRE
MSZWHERFARR O, BIKE:

1) "KEX" U, MEKEESHRAWVSHEESHNAT, WRARS. F5&
BliA. HOMNS, HEBRF. LRRER. OHERL IXERNE,

2) Al+HRATUE, BEEEZNAT, W 3D MM, ARk
ERISRRERS, FEMERERIEIBRRSE,

3) BEZmAWBARNILAE], MEHNASR=TCEE. HEEAZE.

mﬁﬁltﬁé;ﬁﬁﬁﬂﬁﬁ% ~.a-.|r'.n't.!w.i|:)-::-|'|:)t:J|.-::nZ_‘1
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1) NBASELEHSEEARRTREE: VS8 ANELHEETREHIEL
%, EFRLHIERAIER T, Ei5)I&HEEEA R FiE,

2) ANMBAEMIGSIFERARGE: VB ARNLRNAGEREE
245 B im/C mBFHISEFMI BB A, Alete ShERETEINERTSEEE

10

3) HERFME: ATNBAFULETRERRERER, RIHRAES,
HHEZAARNERXWSHINENIATGG, S HHmEFME, WEHHsS
BN, FlEZKEZEIFNME,
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