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OpenAl 3477 Figure PLE ABFK 2 3t F

JEF AT AR
2024 % 03 A 16 H

BHER: mF AT (H)
ok 3BT KA
st k& A

> EEMBAZIR) EH

R iptdsd, it nms, RAZHELFALSEFERETR
AR D W A S, RRIABI, BHFRFRAFEHNE R RN
TR LB AATRE 1 SR LT 3 AL R AR A 34 AR 2 69 R AR
& EHATIGG . GAIAES, WEAF %ﬁm%%%%m% MR TR
A, A FET REGTRAAN R, ZRHTMEALEREZR
AL P o B R P

> RBRE RS BRAZRA TR

KA B A, EZ Ay £ BAUR Al TR, Tax “TIG R+ R
5" X, TAKRRSHERGZLES, RETFRREL. LA
RBENEA KA, ZREEMBERT ARSI R & EILEY SRS
FA B AR S A3 TR AW R AR RERAE, RABHe, kR AI2H] 5 7R
TR o RARAGED RIFINAMBEA, EEFRBAZRA TR, A 2IHEIK
MBAREIE, RITBSfe ), IHBRERNEAZAR 5, B
R SFR e, Ry AR

> OpenAl M BAFRRA

2024 F 3 A 13 H, £EMEAMEI NS Figure XA T — B 8] KA
MBA FigureOl BETAIN, HAF Kixh OpenAl KAER, EiZAATE,
MBE A Figuredl LI HABJIT RSN E, BBAEXNS LI5S, LT
VAJE 3L % 25 4 09 B) B 38 & AT 69 A AR AT IUBUAR 2%, Am Rl 7T AR AL
WK 569% 5, OpenAl #2435 F 49 FigureOl ML AL T 4 0945 88 R,
BT HAEBRGZARS, ARYEMEAR ZHERAST.

> BRI

KAL) N B AH BRI LR BARE, ARAERGALRRLZ R4
Sho MR ELTFEE: (1) ¥ #k@M\¢ﬂ%k SRR R
S & AN B mﬁﬁﬁ\%ﬁ%w FEMF: () MBARL: BE

EX% KA B AW, AR, -S4, i«fiﬂ#i mEA KEA
RBiedF: (3) FhH#MAL: FAHUAS: (4) ﬁiﬁ“. L IRAE

%‘%’i%%\ FMBEF JCNEK, BIRAEF, BELE, HEle 2, Za9iF
B wBERA, BEAE ZRFES (B) B ek, kAL A

AT
A Me#: Al HAT LR R R ATM: HRALEAS LR AT T
BARRATM: 475 40 B0 RIS 5
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1. ABREFERAMEAZLLRS)
11 HAMBALIRES 5

¥4 F158 (Moravec's paradox) B AT « £334k # (Hans Moravec) , ¥
f& R, « # & 5% Hr (Rodney Brooks) , 3 « &7 (Marvin Minsky) AT 20 #4
80 FARMRiE. Fdisg LGt FERBIAAR, it EmE, FRFHEL
FALBBHER TR GRS, REARL, BN FRFAFLEHNT L
RE A H TR 4o AlphaGo T A R BALE F F# 6, {240 RIEALE AL AP
FREE,

> MEARRHFR A E X AT AT
A K% F AR R 2R 09 HCR Ko U B AR ESFATAR, AP T A4
A6, KMEIA BAERATI G, BRZTCEN T REIIAES TR, RTHREZ
RS0z, A T HFAEREA.

T 7 M G TS % 3% 2 ) XA FEATE B IR 89 K R AL, 2o AR S BRI
EF EMBEAZA FRETRKEORE, RPERAATHLA, EERHELAHR
R, ZIAIEAILMG, S S 509 2R B RKMF . 4o 8 0 HART,
M EAT AL AN LARBRI YR 6, B A, AP £, L 50 HALLS K

) A% M SR 3o

> MBABIEE LR IBERE
L2 AAIB A A IR B 2 R AR A ST A S H1 69 AL SR R B s AT )
%by, BAHAES, MBATEHRKERIBNGE, X2 T EARNK, AdFRT X
T RAAN A, EZRH]THEALTR R AR F6E T M,

1.2 KA A PRER LR

ABRARBEARELAHKARGTERRE K, ATAELRESFFBRFR TS
RRagLS A, KRR EI, iLsa A EAB Al FR, TR “TRIN%K
A RAE 507 X, TRAKRBRSBERG 2N, BT RRE.

KR AIEANEAIR, SZESEMBERTIUERARRZRBIKEN SES

FAHRAR AR S AT TR R R R AR AR, fiX ERME AL AHEIRAE 6. K
F B EETERT QNIRRT SiERH, RF A4,
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Al XARBFEBASEFEMBEATRK

KIREIRIEED

NBBARITER

THEAIVEERZZIRES - FBiI1ERE
FARR: 4oF (Rokae B BALE A CTO sk ik), EBIE RS AT
B&2: BMAEMIARN KRR BT
[Language-Conditioned \}_[e.g. CLIPort []. Play-LMP [ '], PerAct [/]. Multi-Context Imitation [ '], }
Imi Leaming CACTI [ 1], Voltron [*7]
—(Rnbnl Policy Learning )\ :
\;:‘fx)‘f;f;:l"]:‘immg }—[e.g. Adaptive Agent (AdA) [30], Palo et al. [15] J

Value Learning LIV [7]. LOREL []

i S
Highlevl |
igh-Leve! N .
Task Planning }—[‘f-g- NL2TL [/], Chen etal. [1(]
I
Eﬁﬁ'g‘“d i }—(‘3-5- ProgPrompt [ 1], Code-as-Policy [12], ChatGPT-Robotics [ 1]

_[Rubnl Transformers \}—(e.g. RT-1 [1], RT-2 [15], RT-X [10], PACT [1/], Xiao et al. [14], Radosavovic et al. [1"], LATTE [0
J

—_—
Language-Image - 19 - 2 . 15 16
Goal-Conditioned e.g. R3M [ 1], SayCan [ ], Tnner Monologue [ ‘], VoxPoser [ /], Mahmoudieh et al. [1], VIP [+(],

| Robotics

~
S
J
-
N

)
)
)
)

rOpen-Vucnbulury
Object Detection
kdnd 3D classificati

e.g. OWL-ViT ["1], GLIP [* ], Grounding DINO [ ],
PointCLIP [*4], PoimtBERT [5°], ULIP [56], [7]

J

[Open-Vocabulary
Open-li

| le.g LSeg [5], Segment Anything [59], FastSAM [60], MobileSAM [61],
ion Track

Anything Model (TAM) [©]

|Foundation Models in Robotic

Perception .
N

J

[Open-Vocabulary 3D

Scene Representation
AN J

He.g. CLIP-NERF [© ], LERF [], DFF [°]

':Affnniunces

‘)—[e.g. Affordance Diffusion [¢6], VRB [(7]
J

|Relevant to Robotics |

-
N

(Embodied Al

B e.g. Huang et al. [+], Statler [1%], EmbodiedGPT [ /1], MineDojo [/ 1], VPT [ /"], Kwon et al. [11],
}—| 4]

7| Voyager [, ELLM [/

J
)
)
)
)

K# %K. Roya Firoozi % {Foundation Models in Robotics: Applications, Challenges, and the Future), E¥£iEHF5HT

> RBRREY RITINGHAMEA
2024 41 A 4 B, %% DeepMind #L% A M KA AutoRT, - KB A 5] 4 K A
EE A (LLW) RALEETARA (M) HALE Adehl Al (RT-1 S RT-2) A&,
B —ANEIIRIET T ARFNE AN FLAEN R o BLUE LS HHRE X
WG HE A B SR HIE, AutoRT TATSBIY BB AL S, TIFRIGNEA
ERRRER, EHARRITFE K.

HH L FERERRGE L
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M&3: KRAEY ZIFINENEA

1. Exploration 2. Task Generation

Describe scene and objects (VLM)

7| g b ] )
3 3 I see o counter top with a
sponge and cloth on it
3 - Objects: chip bag, napkin,

snack, cloth, sponge

Map environment and move
close to objects

[ Generate tasks (LLM) J
—> Repeat
! process

1. Wipe down the ccuntertop with
the sponge
. Place the snack onto the
countertop
3. Place the nopkin ontc the
countertop
4. Open the chip bag

5. Data Diversity Scoring 2

3. Fiter Toss (L)

4. Data Collection

1. Human telecperator needed 2
2. Robot can complete &
3. Robot can complete &
4., Not possible: requires twe
- arms
[Wipe down the
countertop
with the N
sponge | [ Select valid task for AutoRT ]

HH# &R : The Google DeepMind Robotics Team {Shaping the future of advanced robotics), EH:IERAFR
BT

> KB AMEAE 5B GmAL R A 7T AE
#.4% Robotics: Modelling, Planning and Control 45 ¥ &4 £, #EAZA
DR CIANEA AL F R, IR, FHER, AR B AR R TS 2 LAFhAE ALK,
WEH R TR BN £ RRBZAT, — M RA %9 69426 f= R T & d it
HA BB TR, @SR L AR A B R R ERREA LA
o

5 HH L FERERRGE L



) EIHEIES

GUOLIAN SECURITIES

T dRd | AT AR

BE&4: MBAEFERXLE 2 X

(ESHZEEIFR
asms EEHRGHVER TBAT,
s [ wnen | roemus | — EHA
e 1 e LUMSEATED
gy SOMBRS | M BESE  MrmzRN
SERAE GNTR B  EnEess
e ERE s
mition o DEOM [ i nes | SEeE b J;/@\%H—ﬂﬁ&’,
Control Kernel sany  Gmew @Ry LLSlsiEE?T’i*X
g S9¥EN  anyem | memnyan
woemEm  Emm 25Es
RT-Plasform RT-Runtime . m=AERR
ﬂgégﬁ' RT-OSAL NonRT-Rurtime Fenbom hockee
MERR (Unux. WWorks, RTX)
e D XD D G [
ROKAE
Tk R B: #2F (Rokae % GHLE A CTO $hiki%), EIRIEKAF AT

BT AR LSRRG ARETREERA, TAHAF NI NG RELMEE
F AR, KRG FHAEH IR, RE MAERIT, TRAESH, TIHEFEHRRBAZRA T .
PriRE S B A2, IO RARBAT AL, RS E T RAE4L
& — /LB ARE

5 69 AL P F AT,
b5 TR B APAE S, 2 ALRE

WA B IR
> RERAZIEMIMBEAZTLI TS
G BEASRE R0 TALTFR B R, FEiEiT. RIEHL KRR

e KRG mFT, IERRER P TMER A RiES
B 53 ERKEIN

BEIRAL o
FHEEMBEALEL, A%

AgidAR e, KT R, AATIHEARZAES

MAS: FHAMAPF TELABRBELEMEAZRK

Robotics today: engineer in the loop |

Goal with ChatGPT: user on the loop

Prompt, APls + Any lask any robot Inspectlhe shelves in
Ob;ectlve . Objective

a lawnmower panern
LK /‘ WY
Deploy,

Depl Go to the kitchen, ~
a ‘ improve i « | and find where | can . o
x‘ i ‘ improve warm up my lunch : _l_
~ il A PES
P

FH# & B : Sai Vemprala % {ChatGPT for Robotics:Design Principles and Model Abilities), EI&iEHAFR

Anange the colored
blocks to form the
Microsoft logo

> KRR Rait S

5RBRFRLEHINEARBULTRARSHEEREE, wBIE, AWM, FfeiE
% >

) 1%

5 TR R AR A MBALITINF WL, B m T EXET R, REAT

AKX B 3 i N AE I R R B A iR E 0 W R ML R IE, LA R AR S A aliid
6

HH L FERERRGE L
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AL B AR TR BB aI M NS R — NG — R AL, E e A B, =, B
Ao AR AT 8, AR ALEIT BARIRA, #E, 4 FE., EA 0B FHEL5TH
TR SR IR 3 09 S A

2. OpenAl miFHLB AL LR A

2.1 OpenAl 2% Figure01

2024 2 A 29 B, £EHEAME NS Figure 57 A OpenAl | sk, E4hik .
Jeff Bezos. 4% /R, Parkway Venture Capital ¥ % & 8]37—#5 6. 75 10 & TLak i,
8L 8] 26 L £ T, H¥5 5 OpenAl A4 F A T —RAHBMEAKER,

B %6: Figure A al iz f2 4

! | Figure @Figure_robot - Feb 29
Announcing: Figure raises $675M at $2.6B valuation

In addition, OpenAl & Figure signed a collaboration agreement to
develop next generation Al models

Show more

@ OpenAl BT Microsoft
$ <ANVIDIA
intel
FIGURE capltal PARKWAY 7i

FH KR Figure X F&ET, BEFIERI LA

ALt 3 A 13 H, Figure A4 T —Hn 8] RATAFHHIEA FigureOl B4l
Mo ZME AT AL KIE A OpenAl KAZA, AZAIM P, PLEAFiguredl TXERL
ANBAT R 8, BN LT L 69464, LT AL IE AR 45 469 B) B *F & A 69 4k it 47
I AFEAL, ML T A XM IR K 5099 % o Figure0l L7 LAE A THIT A,
F A B T4 A BTN, Fo Figure0l b7 aiE 0y, $LiEE AT LA T AL
B AREMHT M. Z BRI —4L B R4 FAE X, LAk 3 F 4,
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B &7: Figure0l LEBARET

[ Brett Adcock & X
t:; @adcock brett

OpenAl + Figure

conversations with humans, on end-to-end neural networks:

— OpenAl is providing visual reasoning & language understanding

— Figure's neural networks are delivering fast, low level, dexterous robot

actions

(thread below)

STATUS UPDATE

DATE - 03/09/2024

FIGURE O1+ OPENAI
SPEECH-TO-SPEECH RE!
END-TO-END NEURAL NETWOH}@
FILM SPEED - 1.0X

| 2 0:02/2:35 a & Y3 2

From Figure

KA KRR Figure X F&, BEIRKIEFRA LA

BATALE A FigureOl STSRAMIAE /. (1) sk B BRI (2) R FIREZHME
HATRRZ, Pldo: “RART L HETFARTETRTARNG KR F 7 (3) Fik
MATHHAER CRRT”) BUAFEMNBERNITH CHRFERELARL);
(4) M8t 5 a6 iERE C AN ABITH T A (Plde “ IR KE—TUALIRE
T LRI R E”)

B %8: Figure0l LBEARRKREHEE T

heEhAD ea OpenAl model
speech-to-text N text-to-speech

common sense reasoning from images
) behavior selection

Neural Network Policies

_

fast dexterous manipulation N\ X
on-board robot > 200hz actions
images Whole Body Controller 4
safe, stable dynamics %

> 1khz joint torques

L

FARR: Figure X &, BRRIERA AT

MBARIPRRAER . — AT AR IE S ST 1E9 KB AN GAEAR A Figuredl $24
TR KA94B AN R B o Bl de— AN AR “ARBEIEAEN AR E G ? 7 “4ef]” F549
A4, “RE I Z “RE7, GERMKRILT HERBITITE .

KERXF B R G T A AT A O 2R EILICES) TR IBH, FeEh
Bk GBI T @, AL VL 10hz G930 BB L, A 200hz 8930 F 4 &, 24—
DOF #h1F (FMiEHFoFIATAE). IRFHERINZHERE “L 87, HEHRE

8 WL RS RN EL 59
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e F IR BRIF, XA —ANH R KE LD H: LI AR 3 B 4§ Fe LA
THRARIZ, AR St Rl 5 3] e9AL B B R PAT IR, PATAR LA TR
A 8 PR BRARAT A7, Bl de ATATAZ BAR O T R R T . RN, & F 326 B Atk 4.
iR A7), Bl R -F .

2.2 FigureO1 B 34 %% 86 R

M2 A FigureOl At : TMBE BRI, HALEKETEAE, #Rih
HATIR, H3F A T ARTIEN . AL Figuredl A “HIKT” 89F K,
BAWZET LMFREITIHE EARFEIGENE AL AT, PE AR BATL
AR AT B ERGRE, RBWHM T AL TR ELB KRN, KRB LK T
8 T L AT 84T A AT IR

B %9: FigureOl 4 stiTHi# B #%10: FigureOl 3t/75 38 & 32

0:57/2:35 o) i
0:36/2:35 o & Y3 L7 v © “

FHKRR: Figure X F&&T, BIRIERT LA AHKRR: Figure X F&RT, BIRIERT ZLH

B%12: FigureOl 5 As4T5tE #3747 b sb4i7i

B %11: Figure0l B AL #

150/2:35 oy & Y3 7

135/235 @ & ¥ 2

FARR: Figure X F& &7, BEILKHITH FARR: Figure X F6 &7, BEIEILRFITH
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3. T EN
31 MBAREGRTFHK

2023 512 A 29 B, FI TR LA A A TR 3] (9880. HK) 1E X 2 AT
EH, RAFPBEAHBMEAS —IR. LA LTI H 90 BT, K47 11,282,000
BE, RER A 9. 06 LT,

A& 3% The Robot Report %it, 2023 512 A, MBAN G @ 41 ABRFTEET
7.49 1% o 2023 FHBAZTLE 4 129 1L£ T,

BA&13: 2023 54 A ALBAL 8 RA N

$2 500 -

$2,000

$1,500

1,000 -

Investment (Millions)

5500

50 4
NN NN NI
I I R N

Manth

& &

FAT R : The Robot Report, BIiE T 7L At

2024 %2 29 B, FEMEAME/N 3] Figure & % A OpenAl . #4k . bk,
Jeff Bezos. &4 /R, Parkway Venture Capital ¥ % & 8]47—#5 6. 75 10 & TLak T,
B8k 3] 26 £ 7, 955 OpenAl SEFF A T —RAFMEA KA,

32X, MBAREFMBALRLH

KR KAALE A, B2 LIFIGMB A, RIEFRBALRA TR, A LK
BIHE, RIS S, R RAARIE AR S 5, B S TR S, ik
&R 3E)" . OpenAl #uts T 49 FigureOl MUEAC &R TH R A, A XARER K -Fit
P B AR AR RS, SRR E R ASR, MBAR DRI TR EARE, RH
FRHANTA R A L35,

kAT G (1) B BRELE, PABEL, LD, RIGE L&, 4
MaLD, B Kk, BRXL-U. FEMF; (2) MERE: FRAMN. KERY. B
AW, JrdAHRL, BSR4, ROEAHR, sk, REAE, Bibd % (3) itk
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ARG PAOIAS; (4) Bfb: SHFA, RMET. 70 B, DINHEK, 7R
Fa), BECLS ., HElEA, FKHE, BEERA, IR, ZRFEF; (6) ¥
M Rk, BRAHE, AHRMF

4. RERT

Al BRFAZERRATAR: Al BRARERTREBREY, AERKILER
ALK A HAR I &AM

BRMBAE LARETI: 7T A DK, = LACHAL A 12 R AT
AN

FTHERRBRIAH: THETEINK, TERNLEF. RAF AR EHR, THE
RGBT R 5

T SEFmBEG R e — B BB IT LR, 470k 8GN ] Fedf Bt N F AN
T AE 5 BAT Wb 5E S B 69 K e,
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AREFZ LDATIRELE P RMNBEA P EIER LR T IERRT E PR T KA D 69 F L PALR 77, AIREITRE AT N 23 EHHR BT £
ARG IE F A BAT AN AF o BNITRRMEET RS AT 5, R, LHRREARE P HERILTERIWEH AERAIERKE

A

BB BATE PR A
R P KBTS BRI AN AL B B AAT LR EAN At B 4048 KL A T 9 KA A RS 20% 04 £
(B ABLIGIEIN) T BAREARELF BB 6 F) 12 4
HH At B 448 KL A T 9 KK S SR MR AN T 5% 20%2 18]
AN T HRIL, B AREAF A 6 212 | prom ey
ASA RGN SR (RAT 530 BT B A48 KA T % BH ABXF B AR KA T 5 KA A SO R AT —10% 5% 11
K& PEAS BB AR B A Ao 2 P A BE T AR ) 3
KA ARG skt E A Kk 3L P A BT 3% 2007 2F 300 . Jd FLAR 2 S 5 R A6 S R 0% L

AR, WM HAZMRAE (BEat Pha s AR

9) REMMT AGH (BHa T #510AREY) AR &% BT RT | Aast R4 RAER T KA H kg 10%A E

THABAREFANE B4 IR KATHAAME | oy 0 kiflc A8t Bl A48 K AE A T % KK 48R IE AT -10%710%Z 7]

REESASHEATE 500 A5 HH Ko 5 BT AR
A 5 R A BFRT | AR AT AR ARG 10%A L
— 5

MR AR5 AL, AIRE T QBT AR B BURE R A A (R 8] (3K F BlHE B2 3% 7T A93E F BT 5 180k 5 348 ) LB ALl QAT ARk BIIRIEHR ") o
AZEBIERFAB B, TFUMEM T XG5, RERF LHARER LA 0. NE. Fra ARE T ROER. IREFAFIRBRARITH A BRI
FTAR, IR S ARIR AR,

FRERIE G, RBEEMNGEFER, BBGERREIE AN RS RALL A BRIEROE P o RRE T 0012 830 R R T HAMIN A T 6 AT A,
A9 ] BRE F A i AT B 09 R A B R AR AEAT R . ARE PR 8. SRFHRBEEF 5%, THRATLIERE LG HN SAEMEFR B, ZFRE
B, FRIHAZESRBRAREAR QBT B 09, MPRAARSRE K, EETHEN TSI ETAGAALEE . F 7B Y 0 RRE T 00 &A%
R#ATIR IR, FRRANEEELEAGRT ALY, MWHRAPFLER, LEMHLEE, Bk, Wi, HREFFTEFHEEHE L HRBEREEN ARE
Prigm ey — 6 R, BERIERR/ R KFEA R FRIZEAT R BT,

FREFFE A F L I AFNR A AR B BB O EA I ZFE R A ARMNAE BB TR L. SEGERILTREER BB ERGHTF
fk. ERREY, BRIEFRTRRSAEBARENEEL, I LRN R — B 0G5 LRE .

EBGEF K EAR . HAR AR H b AT i QRAE T AL Ao AR . R AR R 6 7 ok 0 0 Sk R4 @ Kk B R RE & AL SR — Bhy 7 3% 37
A/ RZH I B BIRIER LA K E L AE @RS TA BACE AT R L Fo BFGERGT = F AT 8 F 3 TAR AL b 53017 7T b bk 2 4%
5 AHRE 09 & LR BOR— R k.

A B 9

B AF T KR, BRIERTRA A AR P RAN S AATOIERF TR S, LTAE A RN R4S BT AT, M5 FA Ao 2 ak = 5
FEM RS, Bk, BITH LY H ISR BRIER A/ READRKA R T A A 0 ARSI EEIM B EA S0P R, BTHF7HARENH 2T Rt
KRR — S E AR,

MRAS 7 B

AR ERIEFRF RS @FT, LTI IAATF AT XER. L4, #38, I8R5 A N dERG— T RE RAFEITTHER A BER. L4,
A&, FlEF5] NE K2,

BF &M
FF: ALK T RKE LR T KB 208 5 FARENT 9 A% 44 L BAA R R# K 1198 S0 —F 37 4
Ry ILHRERGT Eak—H 8 TERE AL 12 4 Ryl JHRARITRE X S W% 4068 T AR K% 1413 4

%, 3% : 0510-85187583
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