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A1, ALZEENARATHEMGR, IYEHRSENEPELRF. UKESRE (LLM)
RRONNEEMSEARK, BHENDEERRTHFNE. BESEREHXE, WHHTHEE
M FADIESLIR, (ENZRRE0S ML AP ST RS 1T,

Vs
BE

BSEERENZ T ARBIANEERLEMFR, SMBEXES, ERERNERRREFNEETR,
EATIEAATERE (AG) NEERIRZ—, BFEENMUSIR T RRELE TFHRABIFIRE,
HEERNHNERETHESSZLTHERNERM /.

/Y

1.1 RBERENHESERE

P =

588 (Embodied Intelligence) , EANATERESIBARARZXHESNREI, EROEKET: LS
BERYF A F IR TR ETRE, MES YIRS R EMAIME 7 BIRREERAN - [TohfEA B X, BSEERN
SR TN —mie, ZEIEERMEEATEANERE, BEAXEE ~REFZRSHH, BEEFLAREYE
WEHSHEERRE, B—INERNNHEE, (B 7 HERMNATEEMND KBNS ARERS .

MURIESRENARNNANEREHRE, ESESERTIAENSHE. MEARRWEES, BSEERSWM T —1T
AR (Brain) . §K (Body) 5¥E (Environment) =ZEMEHIENTHEG AL, AMRELNEZARM TS RESIL.
FIREENBRESRENEEN, AB MR AE; NS AREUEDRREEIZHE RPN TEE", W
FEBENZMACSHITRS . BMIANS BENENLES, HIESEEMTIRESNEMNIRE, [EBIEETT
MIES . BRAFEMAMMERERERERLE.

1.2 ASEERERRRASRESR

L

MEEREMANERKBEALRRER, BPEREANTWARSEEHAEFDOXELE; MR INE
EERRIELEAFNBSARES @, JEREAET WHEXBTTHTRIRED B, BSRZIUENER RS E2EmRET,
BSEEIEZFHMMAE R R SRR E R,

MERSBEERE, FELFAEEBIBERSISHASEENNNRRZFIER. ZEBMEY (ExRMNFATD
EEMBERFEISEMARS N A, HE 2025 F7 BAMER Al Tahitkl, BHXFATEEEMEERN
B, MAREBRTAN. BNBRAE. HSAFRACE, RENEE) M TR FIHRERNT A URAE
ERBANME, HTF 2024 FBE (ATEREER) , MESRETEENATEREERR, 20256 F, RFEERK A
SERSEABRFA LIRS, BEIARKTUERLRLD, FANEEREENSESN. S5 BIFHRRRE,
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BYRIRATERESWE. elWECESHERETOFLN, ARWRHESHEN.

ERBATIZINER B RREZIENEDE S . ERRXEXDHERSEEIE, SR MEK. REAX. 155
DEE U EFESMABREDDNG, SKASERAEERKECT. NRKRENSXESEETURIREN
REMREIG KA, FERELIESIT, BE20256F 9 B, ERNAESERIFRASZHEOI LS00 £, MASMCEB
300 ZTTAE™, REHEBRINGBABEHFIE, HOREEEL FRIATASEEIEBRLE, HR, AFE
ABRHAERKENER.

V301 BUERX FERE
ESEd (EZM=Z AR 3.0) R 1400 HETNREX, TEMREMNBARS

AFEMMBABEM DM BN, BEFN. MEERAEENSE ™R, 7

PE (AT AR RRIESEL) RERRN=F. REAFHNEIZH, 2025 F7 2027 FHRREBRMY
T EEsERE
] (BN 256D 2021-2022 FRNZABRIB M EIT 1.985 {2 THR I

ANBAERNMREERM 6900 HETHHR LT, T 2026 FRME

= St st
ZE (2025 BRI ALY % 3.45 725
2022 FERPIZNIBT 9. =TT, —HRALE M AR
O (L33 0 EW&ALL9%5@ 7T, BET—RAIEEERNEZANZL
IES%N
— oo \\\ A ;,_, ? k ;I\\ , »\ 2022%“‘5 og /== \l
s (5 = R RS A ) YERDAL B8 AR B IUR Tl B a1z 0=, J9¢ BEMBZAITEITRIY

W 1.722 1257t

®1 PEHESERARRHNERRBERXMGLE

1.3 REERENRESH

L

ERBEFERENGIE, ESERBALTRENE, NA RREMESEFIZEHNRNMAZR EARERS,
TR RO B MR EA RS KER—UNGEMNERIN—TBREHE, FRLE2MEZTRERRZSRE
SRR FNERES.

RABES RN EARRD. EEARELRNESERRM T RIFAOESIEBNMLIED, BEDFEHIEER,
B RERNBENEMNEZTTRR. Z8), TWEERMBIRIIGN VLA (K - 185 - shFRE) RERRE, &3
BENIEEMMART R, RTERERNERE, TUWHhERHEIMASRE . BHENTEF IRMEE, bz Km”
MM BSENEER, MAEAREEN RS IR EEIR TR BHAAETZRBINLR, BRTE
MReEREE, URIMARA. Wi RISESFAEER, NHEERERANT U AERN.
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HEMIMOARLE ., AETERENARNONAS BGEE BESAREFRRMUNEISENZANBRELE, 2%
SEFRLEARRBIPATICR . BIRSBREMNIIES, AETENINE, WERENAZHUR L. BN, E58E
AEMNBEEXMMSHEESEGRAEES, RUEENER, ERNASEERARNESMN. 53 BERIDRME
g, MBERFERATROREMN. MR, REMESFESEDTDTAF, BASSIEEYIER BN AR, 1T
FRNANEXNAESEENBNZEDFRGT /N RERSHROYIEE LR, BRIRRNAENAE 5%, MM
SIrr] BREER R HERNK, BEERENEREBRZMIAIR, Wi, TERNRZH—RENITEEE, EER
B73 AR LERRZ R AR, FTERRS TR AR EEL,
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BURTE KK O L KiREsRES
ZHCREERAR |I| @ @ @ ? BHERS
SR SETIIRMRA

B1 ASEENEARMSHIERR

BASEWANFEERNE, BESEETWKAENEXR, EREFEGENELS. R%E. OIRENRENIISLE
. BRERERA, OTEHMEHE, BENESARMHA, MALENEREE. ERRERE. BIE, FlESH
THABRRSHENRNTRZA—INE EFMEES. R, SRS AEDSHE TRRERE. MILEEM SN,
IERANERRNEER, BN, BWEASE—, FUKRAEZZEREEEHE, RSSFBERA SR, TULELAe)
MR TERALRR.,

ARESEREEZVEMENAZMIRE, HEERBIENESRY, RF2HMR. MEEARLER, XM
MENERABAEEIETRELEEN L2MOBRR O HES, BERERLLN. BAGRNE BIRESH
WRREHR T EXERZMNLHRL R, B, AXFEBIMIZLIERERLZ ., MRBEERLN, RRTUERE
AR N I SISERIHINRE R,
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RN

g

E%”%ﬁﬁEL?E%E%M&1S VLA REVEIR A NURINIE T SAES AR B BRI IR sh{E”

—FatBRNAITY, ERRENNZ, BESEEEENEIFAIRE ZUWHKEL“"ChatGPT RZI”
M%WLE FLmERA. ERRMNERRRIRED, BRE. AR, SRCHEIREENRE,
B—HRDIESIEFLA,

HE0, ITWRETUEA SR REGES, REBERANEERE., SMHIERESNELERE.
MREARSHEMEAEESE T, i, ERFLIEEBRNSHENSHELUE, ER4MANR
SHE, BELRESS; EUEREESBENSHBENNR, EEITHRENZSEHES
ESHEIESRR BENISTEBENSMREEREERE, MSUSEER KN AR EIMER

AENEEWEHEN TEO EEZMARENTIS M, AERITIES EEXNEREERDRNE.

BES
RERAS

E IR

.« FEIREERME

- ERECIREhE
© PEREEANKEDE
- HIRFE
- MESRKE
- FF. RS

SR AR

o ASEEEISTAELS

R AR - v
SRR o
- HRER
v
BER
SR EE RR AN
R B 2 ESEREHIESFIEEN
S =
EBIREEURE

L

EIRIESE (Teleoperation) BIERSEAHBIRBRMEASEE R, ATINSARERRITKF, EILIE
Pt AHCKELIEFEIRERNELRS, MEMRS RN BIEATEEERNE A TEIEKE, =T NBERY
BRSHNER, AXUSHE. BRERHT MEEREXNANDEEN SN, BNtCERIENEREREHIE

‘E?%ﬁﬁ%% www.ipoipo.cr_
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FR, RILTHURNYIEESME—RYT . TBEMICE FTEMEEIRETNMBEMERSEN, MNMER—FEE D
EEE - MR- - YEEHT 2 RFNSRELZIENL.

R, FREMABREERIENEERR, HFEHERELARESRE, T SRSMEARER. RNEERIAR

o

5]

At

2.1.1 EXKERE

MEXERFRHRBEAZRERETERICRUEMIERTIZRES, Ebh, BERREFERUZESEIRNINE
AREERIES. ELEERFRED, MERLERFRERNFE, MO HEMEERE. SHLERE. F

FERERIF= KK,

@ FEIHAZERIF

EMEXERFEEM T T2 BENNEAZBINHEER, EMMaNBANDHZENTEHEE, BIRIFNE
IR EIERAARRE, FEAVFEREREN IG5 ASNE.

2023 EY), BBt KRN AINE ALOHA (A Low—cost Open—source Hardware System for Bimanual
Teleoperation) BEIXTES (Joint—copy) FEITRMA. SMENEERELN, BTHEEIIIMINMEERNBF
RSz, FALERADARS.

AR ZfE, MNKEAERANDRIEHAI GELLO (A general, low—cost, and intuitive teleoperation framework for
robot manipulators) EIRIE R ST, I 3DFTENERAHTI—NER (EAA . EMARIEE RRES, AT ENE/ IR,
HMEERERARE.

2023 FER, HMBBAZMNMREIALAEHH Mobile ALOHA, ZRAFBRRAANERNZIFEEEIRIE, SEBHA
EZRNBEIRIEES, EROMREATUBERANIFZE, ARRFAEBERENEHHENEN, F5858H
BRGEIFE, RBRMUKRYN 60 RESER, MAIUNBRAZIHTREMES.

Learned Policies

> 2 g -
wipe wine call elevator high five

B 3 Mobile ALOHA AERRERIRERET

EWRERPEANERZRBATNER (Joint-copy) 7k, AAXNME. BREFMR, THESHFERHF
RHIES ., BT XSS, MRIEAHEE Cobot Magic BERINENNE BIZIEEHTFE, TUSFELS S
WENSIMERIERT S RKE, AIREMME ALOHA, ARIO EHUEEI, FIIEES ALOHA BENIIZGS HIE,

Iﬁﬁ;ﬁ.ﬁﬁﬂ}ﬁ% www.ipoipo.cn:_
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BT ATERMEIRIERZ LT T IEM IR, 2024 £ 9 B, EE LSKIBETTULEMUBREL,
G 4000 FHK, DEARE. BR. LIWERAAERDS, CREXERNYENE. | XASHEEBE 100 &1
BAELIIL, BEREABLTEWERRAAN VRIZEREETNSATHREK, 8K, DHEFES, BHNREYF
+ ERFBRENDHIE.

@ FHRKERIE
ABRTEMLERF, SHSEREHTESNENENEAY, BRBTEEAREHINBEREENES.

2023 F 9 A EBRERFEFREHRAMN LB AT BRELREHRRL T Airkxo RIFEERFIRE, OB
ELMERRETHEINETR (In-the-wild) HUEIERSE, BB ABIRHALENESRIFREIERMES, EX
BEREEMBEEE, BT REMIEFEIEHE, BRI EESNENLENE, ZHEN IR,

2025 F 3 A, FPREUREAMKL AirExo-2 AL, EETEEBRX LA ANENERFHRENKRE, &
T EEB R AR AL FEIRRE AN BAnLes AT HATAY A ER OB ST EIER, BEEMavRIRMNE
(RISE-2) , BRZMMNEFHIRERENALERENNISGESIEERE, THEENERIFLIE.

Scalable Demonstration Collection Generalizable Policy
i 2 I Lo (] % . =
AirExo-2 : = < _ \ ____ _|Sparse3D| | @ =
£ M‘] f ot w’) r Encoder | | @ 2
$600 ] & | ik o a 8 B RIS __Y Z g
© =
) j\'/ ’Ig & ﬂl#m,'_ % % s ¥ Encoder %
s ®
-~ = In-the-Wild S Pseudo-Robot 2
M ! Demonstrations s Demonstrations RISE 2
/ B o B © 3
/ ) /l g ?m’\ N 2 ti Vo ﬂ Zero-Shot
(A |- ‘
@{ \\"a e M ‘ ‘\ [w i N J { Real-World
Sl 5 vﬁ%. b
L 7 A' g Deployment

B 4 AirExo-2 &%i5 RISE-2 HEREMKZLEN

FEREESTINERIEFR T MNAERERREZ, BHTEHRSAR. ERMIEERARE, AFEESTE
SKIBEEERE AR, thal, 2024 FMMRZEZRMT FoRIRE FFIRERIEIRE ACE (A Cross—Platform Visual-
Exoskeletons System for Low—-Cost Dexterous Teleoperation) , 2—MEFENE - IMBEREAR, RAEZMIEA
B, BESMARIRHNITES, WRERNZIEF, RETRENE. EINERERES o PIREIDEE, rIEmMEEXTAE,
TR ERRIORIGIITERERER

MPEWEEE, SE80EREANFRRERFERT, RERBHEEIMREMRLE, HRERES. REMEEUR
AR, BEEEEMARASEERUANZOMER, MIAANEZ RIS TR,

B A DM-EXton RINBEBFHIVERFLIERERS, RBILLER, 33554 TEHEMFRRR, BEF

a2
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BRFEEEERE, RAEMEKIA 800Hz AL, AIEEERISBATE, MOMBETREMRIT (25kg) HSHREM,
BENN B AR RENEEIGRESRE SRSHIEZS.

RISEREEL DexCap RIVBIERERST, RAFMWINGERM, SETMBARRENERIRS FHRIGAL,

RIDISFHELAY Open TeleDex MR Z ANEIRIERS, £ "—BAER" (ERIMERE. EEIMWE. £ER
I5F) MR, RNTEXFEA VRIRE. JFHRIEBRFEMEHIKmATERBAN, EDRRREREME
ZHTRR.

ERSABLHNIERNIEFEERT 5 T ELARENEE, SRFIETRM SN WX 6N #eh), X
14 BERENERE, MH8XEJN 3000-5000 T, EOABETERRATRNSHEENRE S, SELWIUHTIN
AAUEEBE

@ FHIERF
FREBFRMREENEMIZTR R, RRUZIENERGINZGIESREES, ETEMIRE, ERZE
M TAREEMRIARERE, BEGRHEPEWME THHERELRE,

UMI (Universal Manipulation Interface) {E/NBBIAFIFEHIBREWAETIE, MU T TR BEBIBERE HNEAS,
BN B AL A BEHITAERIRIRIGINI, o] IS AR IXLET)|I R0

A UMIBRIL T “F R RN +GoPro FHERGL"HILEH, BIR—ALKSHBEAN NRENAE", R T
WRIRAEE, LE—BHREEBTIGAENME ., X—ERWIET AKFHAMARENSRE ., RERLIEN
WEEEO, RIENELE T Fast-UMI. MV-UMI, DexUMI. ActiveUMI —E 1Kk, HFEBRERMB T 2EOK
EEOXE,

Human Demonstration i Any Environment for Any Actions for Many Robots
(visual divers (action diversity) (embodiment diversity)

5 UMI SRERSMEISER

FHLEBREETERBRIGAIZRF (End-Effector Control) A, BE@EmZE (K) BEEFZEHINE ARG
MTE (MFRTE) NESIUE, REERAFERERGENEMIE, AFREREHNESTXT, RAZEIHTE
ATAERATNIZIE, BTEATHREENIE, FAOEESEHENSANES X, Bt RNEERE
S (SR

A RAZE A4 Cobot Magic fa, i PIKABREM/NRTIFHHEMN, EEMN 5509, MEBERSIA 1.5mm, FRILL

Iﬁgﬁ.ﬁﬁﬂﬁ% www.ipoipo.cn:_
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Z5h, BT IR BN PIPER HMME BB RS BRI BRTAMEEBREANIS, Z2 T HRENNE, ELHFM.
FREE=NEBRFELE.

4B, EERAMlE3 AL FastUMI Pro BIERERSR, KBRFBIEREMBEM 50 DAEEE 107, WERIET 5 1F,
B EENAREERSENAD 22—, BN, BREESETEMRANZO, AIRERBNEIRETEE", FE
YERNTAR UM BHE R EE RIS It

2.1.2 YRRIERE

MILEHRF T EE RN ERBABIRALBRERNONE, RERXLEN R NIEHaG<SKIRENGEA, BT
MR TIEHEEM[ (Retargeting) 7EGALMERFIENZANEL, IERFEERERBTEEQEENRE,
AEEERGRT, HEREMNFWEN ERERZIFI,

NVIDA #] CMU FF&#9 DexPilot Z4:, 1&k#i 4 & Intel RealSense SREMHA 2 3Rk GPU, NSEME (23-DoA)
RIGFAGRMENE. SRENERESE, BARLETEMAT DART (Dense Articulated Real-time Tracking) [
REFSHEESHART, TUIHNRRREAFPESHNXTAE, K 745 H KRR 8 & RI5FERIEMES,
MERR T S REM S EIRAI1T I,

DexPilot —ERE LEETERNIEZE, HRAEREIR, AnyTeleop AHERARE, MEMEZEEM LH—F
1’7, AnyTeleop AR T — 15—, BRNERFERR, BEXXFZMIBSAFENRIGFRE, SMISLIME. Z2ME
MEEMZRERME. S5, AnyTeleop EELHFREIEREIN, EAIMUBTHEIME THEEEM (BRIGEERIF)
FIL B BRIFHBERAME.

Allegro Hand

B 6 DexPilot RRETEZEWE
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MEFEANBEFE—FREERZ, BBEBMREEMFBNERFNIFAED, BRIBTSIAR LIEEREDL,

AR ZTFF AR DIME (Dexterous Imitation Made Easy) , ®—METZIINIELR, FIUSMEIMRIGERE, &8
HEBES], FR2E RCB BN KEAFE, HEEHMFENBAF L, MMZTUERIIHREESHERFES.

CMU B398 3R H20 (Learning Human-to—Humanoid Real-Time Whole-Body Teleoperation) i2d 7T —fETF
RL MEE5EREELR, ST MALEBHEIE (AMASS) R AEHNEESIETAIERRE, BEHAED RGB &
BT LN FERE, BFEEREAREE, ARG, HAXHELET OmniH20 (Omni Human-to-Humanoid)
ERN H20 NEEFAR, BRTHRENERIEANZBRENEM, BEEENITHRSHEE. RIGTNEEBoNREES,
A TETEIHERATANEZAZ SRBMIRIERIESE OmniH20-6, H A RIBITERZ S MERELIEDIIZGE KK,

EHA, ETERAFMRABBA& HumanPlus, EE(EMEMEENERIFLE, BRNEAZS G,
FREE RCB NI FFFY", BIXNETARMFRES, FRAGRESEMEDNATANZANBTES
BEE 19 ENBASTIXTUERER, RERERMBEERRNAIERES. HumanPlus E’\JIVETTXIEBHTT%%?LEM
MY ATANBZABRE. £HNERFSEIERSE, EMNERNIIZA BRI BEEALBIRIIZER AT S
NIRRT —FIREBDHORAREZ,

2.1.3 NIREEERE

BER RN

7‘5Iﬁéﬁﬁhf’ﬁ%—ﬂléﬁéj‘zﬁiﬁmﬁﬁ%éﬁ%ﬂ’l‘f'l&iﬂl%%7_5 (II\/IU) EZRIRIERL,
WIE IR IRERIE R R

ERIERANME, ATUSSIXS AKIRIERAMIERER. EL. JFIRIE. ATNMESE
ERA. A SIUAER, TFEREFMARIIESES bE’\E&(TE;K%@DﬁEJZQ

RATE
=
(Y

£
bl

HENRMEREEECERREZE, M LBERZ VR, AR, Xsens i@, BRIRHATE EEFEALRIREEE
ERIERL,

HEEBRZMINMAZEELS T &I Bunny-VisionPro @ —E LRI RIGIRENERIERSR, B3I VR LXEMMEK
e RIRIEE (ERMIREIEIR) , SMN S EHEWEN SR ANERES, BN, REINEIEN UETRE BT
FHERRE, BT RENEHES,

HT 1B 18 K % FF & B9 DexHub 1 DART (Dexterous Augmented Reality Teleoperation) FEi®id AR M =IEE M
FEHE, SSIMAFEONZRASUIERE, HHENBAZINEERNMN. FA8 Apple Vision Pro & AR %%, @i
RealityKit B HFEFIEFMNBATIZEEEN AR WREASMERIERNELIER, B7FAIMIRENAS
RIS FHRELIE, RENEUEBEIEMETE DexHub FURES, MBI TEHIHE,

TWIST (Teleoperated Whole-Body Imitation System) ZHHBEAF MRS ;7(%5’]63‘?5‘12.3}\7_ 2025 Fig
HH—INEIFIEA, EEBRAFNBAZSNFEHIOER, ZRARERDERHIREEBRICRIREENDE G
B, AE, BIBEEBAREHZREEME (Retargeting) EUE’fTAR’fTL SARKTTE, £RAENBARERNS
EMERER, BAFBNOIFTE TWISTESTRMAES (RL) MITHZRE (BC) , lHGE—18— F—HNHEN
BinklzE, MUESHBERGEEBRBMNNE, TeEEEFRIINBAERNTRAOEEMESRE.
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W'pe glass !

vibration actuators

Apple Vision Pro < a .Finger cots with

— % \#A\m

\’“ ? Robot V

i 'u; Motion Control \ ‘\I
= e \ Human » 12
K\ Sense Feedback Y r :'
I, i i\ s | ‘
[ . '/ !---'A‘I!A\ 2

(a) System overview (b) Teleoperatlon tasks for imitation learning

B 7 Bunny-VisionPro RETRE

FA VR IZEMNEIMIIZLEF] (VR-based Control) MIREERMETZNMARI, ZTREMRE, RERHNRE
MAREE, LEMESIFTWIRESE. FFZ W AR RBXMMAZR, 2 Optimus WEEAAR, B VR ERMENH
FE (W0 Xsens. Manus) IHANEMRE, HERERSEREADRERNGESR, NEEREHAME 20 AtMU L,
ERLHESEECWETNBABRAEMNSE, 8 VR+ 2558 TINERME, 2RATER, REHTR
TERENFUESE AgiBot World,

F—HHE, ATEARNER, FUA-—BEFESKBENHRERIERHTEE, ESERNEIES R AHEER
SEWHERMNEWIIR.

RS (Noitom) BIIZF 2012 &, EFFAGERFHRANHEAS N, HETMFLRFESRERENBN—
W RRIRFZRAES), Perception Neuron RFIFFRE 2N AEZMNE,

BEMEE 2015 Fi£2, BEMEHETBEBERINTTKFENLIMCEMEFHIRART, MA@ b EaE,
AR RS Tl A USROS R TR AR,

TREEEN RS BEMERS I, LT 2EMERRBAPE, SABIWERRLSRELRSALS
ML, REEE 141 IMUEES, FE 22 1 IMUERES, RHESSMESHENERRE,

B 8 EMEFEMRMEEAR
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2.2 ohFiBHRER

P .

ET RIS EBRIFHIE D RAOME, MRKERE. SOPCEERFER T EMIRAXEAR, RIS om0
R T IEEET AEMFBREUERERS, MIRRNEIFHRIREURR AR EYIERR B SR, hIFTE R
SEHAEM, EAET —TRSORBREUE, AN, ASCEHSERREIESRBREITOE, BHRTUCERIMER
BBt RS h A RIRBIR.

e (Motion Capture) BRI ARIMIFNESHFHNER, RTEXFESERNARNSELK, T
WEREIITENMR. RS MR, TRINBEFITEARATFER, REREANDFESHIA TR BENBFFI,
BT ohELE.

NTESEREI, shEHIREER MDA ARSI RBEENALISNEREE, RBANERZE MDA
ETRENOIMEE G, ET VR, EToERE, X=M7AERBEUENRENMAMOREIE, BEEIERERE,
FRASERMER R, RIBEAFBRZEREARBANIZGN RSN,

BT ERE, BBERHNET ERSMHHERE (NEEFE. EHERS) ICRFERNONE, HAN
AR, MAZBRNNIEAD, EXRENEETAE LFEER.

(a) DexCap: Portable motion capture system (b) Mocap data and 3D scene  (c) DexIL: Dexterous imitation learning

B 9 DexCap REIFETE

HRIBRAF Z Y CHIBAT 2024 FRMHY DexCap 4T, B—EBHEBRANSZARIDRFHIEREEANEEXF
EBEnfEfBIE RS, DexCap BE—TAZFHAENE L. MTFELN SLAM B —THBIAY RGB-D LIDAR 1841,
ROODETREAS . LB RESREALFIHNERE, EBESTTELMEPIRERESHEN 30 FEENHIE,
XIFE RIS, HEZB TSN R ARB RIS TWIST2 KA VR+ FAf + BRI SR L 2 ohifis & X EAMRGE
RIFABARFTAESHRE, ARAAN. SRRRELENEM £, LM TERRERETURNESEIERERS.
RS, TWIST2 2B T — 1D BN T RRESR, BEBILSARERER, T2BENTES.

E 10 1aFE/ERAN PMEC $URAS
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AR (PaXin) ETHESESHERSINMEBAMIFNRARRNET 2, BEMRTHERERSE
PMEC, B1E2£910 MRATIERES, SLIRFRFENZHNRE. BN, MAEBSAERRZZEMT 12000 FHANES
BaEBRHIEL (Super EID Factory) , HAEEIE T 150 MR RERTT, BREZFIRE 55 HREUE, fuit
BELEFI 2 25FRMEME. UK. XASFZESHSHLIE.

EAEHEHRFE Human-Centric 3E, B BAREWAN, HWET —BERE. 8572, TSHNESHE
SREFR S SenseHub, FIRTTERISEIRIERIEHA TARS Dex RISER TARS Dex MM, (S EEENASEET
AT BRI S IR 5,

#%7ME (Noitom) Perception Neuron S RSB E MM F NG EIE, NiZHREFSRHRHEIE. BE
FHNEHRS, PN RIINAER, 5TER, UESKE. BRIER. MBTHENR, EESEEIEREIN
REZEMANMIOIE., RRIDHTRESTRALH, AINHERERIER: NIRIEEDHRLEPNS a2
BRFE 27 MEREE, RABNETLHIRMEERS, EENN 4%, EGEBENTL TUWRLELREBARL PN
Studio (£ T BEEEAMARRIERSFINE LT, SEREBIRFHENBMAZES, ZIHE 1000 FHRKCENENRS 5
AZGMFROMERIR, Uk 20 MEENSIEBER; PN Hybrid IREETAZSREZ R EZ O ARITISA B H
BT A, 2025 FIEMEN S ABAREE L ERYIMEEXIENBETE, #— S AT A EIERENIENL,
UEIERE SIS ARRESE, ERFEEERRKS (MR, HiR. RENRSE) FEERFES L, NBSRBERR
AEFEELREPNERSHIE.

PN S 1Bt fEREER 174
PN S &ZFERER 14
PN S afiifFE&E 13
PN S (ERkzEFRBR (R
PN S ¥R L 28 14
FEEBRE 1E
PN S £84H 1E
Type-C 758348 2% PNS 12 1& k2
TR
PhEFiRE 14 PNS ZiiFE
XL 1%
Axis Studio 344 18

E 11 &7REs PN Studio 5 Z2=MIRK
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2.3 BEEAPIYISREIRTIS REiRE

2.3.1 ARYSETEIE

S5XABIEEM, EBEMOAESENIMEE, EPE3 ALDENIUIL AT ERER., ALIINERTES)
(Learning by Human Video Demonstrations) E—M# XIS AZIHE, ZOEFBAZIEREREIRAR,
FNBAEBBHBHALITAETERERTS, TEFHNREIASIVEZABIERE., EANTEATIENTZALIE
RE, ZABLLERNBARTESERERS, BNERHTIIIGHNERES, BRREMMENTEE TiE
BHRBAAMER,

I, HBIRNENA TEE MimicPlay. HumanPlus, ATM. VideoMimic, GR-2 %%,

MimicPlay ZETIBEARFZE T SHPAM NVIDIA IR EAET ARMNREHZEIER, RITT—TDRER, 55
ANRELMA AT IR M A7 BRI, REEGIRBRELN A SR E 3 AR BEIEE S “WaE”, &
& Dexcap BJA#—F RFTaIERRE.

HumanPlus MBIFIE T4 E B MBS SRR, FRASALTITEIBEALRLES (SMPL-X) BETANEAT
HATHXTAE, HST IEREENSREN RS - SIEEREUIEY, ARBITELEMZIIING HIT EE, ¥
E 40 ERENAF R B E5FE8., ATM (Any—point Trajectory Modeling for Policy Learning) 24 “(FE s liEEE”
HEZe, MR TN S A BB AR SRAER R B R, XFMZENBTUNERS —FRANFRERTR, EEE
R TR AR 2 S MO AR AZEE D .

ATM R “MEMSRF I REE R M T — DB ANTIGSIFERR TR, EEMIISRETEEENE, pHET
BOMNOEIEREHAITHIE (ine-tuning) , PIERFEESHENEES, BE UM SHAREREEGHRE, #8Y%
SEI R IF AOIE RIS

VideoMimic itHle3 MBI MR FEFHBRNE B AL, FIERREENETNE, HXRENBEIRT
KEME AMREHSIRN=4/AER, VideoMimic TIFRIAD AMAKE D, BREASHEN=ZHER, HXEZE
AFBRESEIRRVIIZR, VideoMimic B2 T D&, SREBMNABMEEEETIIIEG, ELE—TBEVRIEENEE
f9 base policy, AEHBAMAE—SDNZHERZLUBATEICRNEY, SRMEFIEIZGE — XN AZIHER

(teacher policy) , BREKFXLEMMIFNIIMERZZE (distillation) A—THR—HIFERE ( student policy)

FIPEN A LA GR-2 (Generative Robot 2.0) 2—FREIFTHINERARKREL, KA T EM LLM JIZRAFIIZR
MEERE. IR ER GR-2 ME T 3800 K BB B, SEMANSHAE BLANTIUN, HUBMERER T 4 &M
B[ADEIE, #H—TRADEFVEES, FEREET 100 MESHEZIM T FHMINEK 97.7%,

Figure Al 7 2025 F 9 B #t 4 i Project Go-Big" it %, EZOK REBIMWEEEM MR N5 ATH
YouTube”#iEE, HlA—TREERMALINRZE N AZFIRBNE—EE (Helix) , RIMBNB[AENE
B FIUDHRRFINE I AR, BIRH A THRTESHOMN, REEIEERIIZ Optimus HlggA.

EREWKER & T B SynaData BIEELE L, MARETWFIKFNFOZE, MARRTIERE
PE(F 200 18, BRI, BESFEAFHEGHEAMRSETIHIES HORA, FIFIES 15 AENE, BEEXETETM
SMELMLAY 3D E B FHREUES . SLMZKBA, (XA 10 £ HORA BUEHRUAEER!, HMRAS 10 ZLENBIRIEHIERES; M
£ 5000 FEIEHTINGE, RIS RES ENRINRSGEI AR,
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H, B RILSER =R AR AcE (Always-On Egocentric) A + FH AN A HFLITITNEE
FFETR, WREAFTINSHRENALINVERRE, BI—aFNMN—MET 20 ZxhERRLRE, T,
FEXTF G LSS AR BBANIESS, (X5 50 FERIFHIRRT BINEN 45%, 5| 200 5 AoE REMESLHIEE,
FRINEEERFAZE 95% ., TEEUREZRS, AoE FIBT “BmFES " HXBIMUAE.,

2.3.2 EREURE

EESEEGNE, FARNTUWTIMPELE. GREE-—ERSRSNXIE, ERXEHRENLTAEELER
FRABREBIT: BIEHE (Data Simulation) SEIEG M (Data Synthesis) . BIEH N THZSRENMNSYIERE,
MNZBELNFEELMRRIEMZNERERITHRE: EENNETUEEZED, SRERAIE. SHANEFSIHFT
HIREEIE, MRS RGEROEIERD., —EE R4 e, HEMA T (hEREEMIREN — A MmE.

TEMHEZEBI ENRLBRAEREMAENGR, ROETIZ—TEMNMER, KESRENYIESIENT
SRE, EREYIENE, RNEIHRPOYIEIRIRE, EABTIIGNEANEE, EXMERF, BRHES
ERAMREIE—RAWEHET, MERMLERDIIZ. IGTEIEFORASREA TG, KSEH[ALT
ENELBUCFEIER T A E. HRNENZRE. BANBAFINEA, E25CHHEHENIRSETREEIEE,
BT CHEFHEESHENMRENE R, FEEEEMEME THITIIE. Hit, —ROEHESHITIFEMNEEL()
RURIESE . MATAL S AR T EBEERS, WHAESERFENTENOSESIIEG, SEBE—ARBE AMEEmBE.
ARESHUTA S AR, Pl AEEiERINEIRETFERR.

BURMGENMBS SBHMNER, HEMEAFERELEES) . #EEEEEEERMBNERESE, &
BRI LB HTHERT LA T HBEIRTENIRER, RREBZRSEE, AUARELUSITHNE R R E R,
S5ER, MESREHEIMENAS, FAMHEZITISLNEE (Sim2Real Gap) . AT HEES IS RAE L EE,
RENAREE, XEPEEYEEML. BAEL. sIEETE. S50, EEHRIBSTT. shhEREAEEEXMNS
%, EEINTuE AL (Domain randomization) | MBI EIERN (Domain adaptation) %75 AR LAEIRERES F I RORRE 1,
B2, UBMEEENZONONTEE, FEENMER. 8., SRAIAMNERR, Bz BROERNG, SBNT
EE DR,

PEGMEESEER SIRAFEXMRBESANGETE, ARBIEEGRERITE LS ESLHERMAEHT
ERITE. BRSO T EXBENZ KT, ENESHFEAELREIIFEENGR. TIRSHXAIMNE—S LD
PNHBER. BFEhl. REREMAMFUNERL

@ HIBER

HOBE A% O RRS T 2R (ERED, BRREMEIEIIGSEIENAVREEE (Policy model) . MILEMER
BFERENNAGES, EIERMIAMUERBMMIBENTE. B4, BENEKEZ, FEBRRFERTSZIEN D
BTE), HEERE. IERENPNFAREMS.

SEEH, AT EA.

—MANEETENERE, KEIMIRERDEFAREREESGS, NEMRNGBANITHESRLEYE, BRT
MR, RETERFEIERSE, EANRMIEEM LFEER,

Z—HARNETRERE, FAEENRBREREMENMREPENEGRAREMEAINEZRAMER, HeI Ui
REVEHE 4.
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BANVIDIA # 89 MimicGen 731961, B BEREREHFINGEE —TERBER, REEXTIAER
BENPRMEEMABIDEMETE, BIEMMARTEHSHENES, REERSMEIERMSEIZGIRRIIEE,
FERIBES>,

NVIDIA A 5] [e4E A9 DexMimicGen B EM AR, REEIVPEALERENEMARE. SHANBESE, |
HAF . WERIGNZEA, X& 5 RALER, BIPTER 1000 DPRFRIGESER, FREMRNEBIEINISFNEAT
SMESTRINREZIRS.

53 FAR EIRAE N AFEAL S AR AR OmniRetarget thig T —F AMASHHEUBNIITE R A, EREUERS
BERRIENT, BRISEROEIERRN SIS A RTEEZHIE, BIRT MRS AREIRSIZH,
HA MBI TR EFEIRBIFRT TS RE. MESENTFHUE.

@ HEEMH

ArEaRFERBI AN A MEXREARCIZEMZ SR, LEEEFEMERIIRENNSR, BFIEN
BANWBNNREREN, BFEMBEETEIHSIMG, NBRERBBIMNERET, BRAEEIEENTE
4 (Digital Twin) . #iF#&¥ (Digital Cousin) , FhkEES1H (NeRF) K. SHIESY (Gaussian Splatting)
FARZ 3D REibEE 3D EESE.

EASERGE, BFFEBHRMTEMS ELHRRATBE— BRI R SIRIDIA,

SRR TR Z R X F BT R A RoboGSim fAEF &, &7 Real2Sim2Real SEx, BEISREMN 3D &
2 (3D SETHETRAN) ARSI, SEBEM AR EILCEMYIRITIENEMEUE, BTNSARKEIMITE,

BRERFZEMRAMATIT LR RoboTwin 2— 1 EIFTRVEMINEMFEAER, BUES 3D ENEMRRENKIES
BE, NWENBAESERSHMNEREIES. ZIEREBMRED 20 BEREIBMIENEFEER, EREAATR
BN, ABITEXARMOCREMER, SEMIERMN LLM DRES, £ AEm .

ERESEgER LS, RUBBEERHESHEENNR, ASEMEMHESHEEETES, 7 NVIDIA Isaac
EFaEiE, BIRFAUEMMYIEER, SIREENEMMANGR, BT HIERNWPEIERN TEXETE
PEMIIZGRS KSR GraspVLA, Rk SEEERITFZSHIMBULELES DexonomySim,

EEREIBIEA, HREEERKUYEBEET AZL, MiE Real2Sim2Real WERKEIRAN, FRYIBIZERE
BEXYFSHEIMIESHN, ROMANGERIH#TER, BERBURIIGNZEA. BRl, AsEF 81 Figure Al,
ErxMaEA. R@EANEEA. DeepMind, FTEkmIZE, H5S NVIDIA £ZRESE, I NVIDIA GROOT AFALEE
AEMERNBEERIESENE, HEEAFFAT—REEFE Isaac Lab Arena,

BRAREIRRREFLA, SUtRERATEBY 5127 3D EMHHRM 4.4 (CAMEENEART, WRT
iz B EEEF A (SpatialVerse) HEM, BRIASESETFA. RTER. EMEE. BFHFHLMLAES
B WIARETE, NERMHBEIIIGEIE.

EERRETIREIRE) Al ERAIRARERE, BN =EEN S ERIERRE AL, ERANE,. ShE.
HIEXH 3D ZEFE, FIRERNNATEWEMNNESEEREENEE. ASINTFIBER T IREIN=[ERT
HESERBINGAER, DIEREMRIERZENEM, BOTITE-TERN. Fa%e 3D ZEEMEIESIE.

@ RERER

RREMERSEREDBRRBIABEDARTRON—IF, EEMNBAESRENIERNEMEES, SMMBERE
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SERLFFHATEIFIE AR, —REBESDBNCIIERM TMER, FIM, FiHEEEAZSENMRELALLM-
Planner’fE28, EILXESHEEYNET “REIN" AE, N "BEIENNA XEES, RURBMEHEHIBNIHIN
B IME. MABMES FESFI, AERAEREDESESIZEA LRATH Python 15, 7BMith{AIL T MIERE.
MENBIRADE AT SR

IRREBAB ZNATESMES . ERMESWITHANMNE, BEBEITEEMR (Agent) LI, K LLMIEANN
BIMBEURER AR, £AENAYRREE, HA, Vila (5K - 185 - ohfF) BERME M ZRBOERZRNTE
X, BEFEANIRE - EEEMRESHSARBRNEEES, E5ERARSERRERGHNBMESESLEND
£, ZMTBRERNESERSRELEHRERS.

BIRY, S—£IfF CoPa (MHEREZIREY) , WMETHRNB[ANABEBIRBALONERER, FIFTAHS
AOMMERRE, B T RREMBIAEEZRAN. SHMEZRPRE

@ FTRMAERS tH FRIEE

EESEENEESHARAR, UERSEEREMAROUE, BENTELHRERENEERUEGESE,
KRR NN BN RBIFUNENENEN. FUNELBIRANEETRIEZARNZE S MRS - shE ROREIRET, Tt
TNBERRIENENRE. BIFUREEERIRESIRNRFIRT, Nz ARJUE BRI E NIRRT RE,
MTALEFERITFHIE, FB XU SEINE 2% BARa0ES.

NTINFERSBYRROTVEES, —HEFTEAREALHRELTAIROEE, S—HEFTEEHEWNE
R EAMBEX M REUARENSHETE. MITEXMEWNERTR, EBAEMEL:

—MEETERBNFUNAER, MEMIIAME (GAN) | o EHRIGes (VAE) FEE, TN EELERFE.
BEXNRERR, METARINE, LHEWRNENR. BSRNFKEGRME Gen2Act /775, BIEE ALMRE M
ARFMBARIBE S, 8805 EZ B/ DN ESLEIRIREL. MIT EM RN LR HMA RELMN N SHISTE R B E,
ZEFMEYETIGANBIEERARA, EBMIERETENREALE., JUHNESHSHHCEE, AENEESRE
HMIPHZ RIS,

F—MEETHFRE (World Model) (TN R, tH TR IR T ALAENOEEE, BERERIHRER,
EARFEANNERERORRIER, SpnX MEZEXDAEM, —fIANHREEZ0EE) B IMESHITR
MR,

HEREUFEETBANEMENMNIRH RAIBREESN, ERFEMEBENENRNS., HRIERYT BUIRE
(Diffusion Model) | Transformer Z28L T BN SR EF I FR, BB EMBRENSN. 3D HRFEHAS, fal,
OpenAl #9 Sora IREUAMNEEBEMFZ MM, TREE=BEENEREE—EEE: DeepMind B Genie AL 73
FAPRAANBRREESERN— T REMNEIIME; 2024 F, F§TEEF6I/40 World Labs #H 7 E£IKRE D
TEEERE, BY—KFSERENR—TBRMN. AJRXER 3D R,

NVIDIA Cosmos tB2iZMIBMNEERE, TEEEYIE A FRE, RMHT —RIIFNIZEMD HREMEE,
FRETUNEZERMITERSHEUE, eI ER NVIDIA NeMo #i8, BHNRINEBEZEEMIEAZYIE Al
AL R

TACZEE (Manifold Al) RERNREH BRI REELMEIE, e WMA (World Model Action) E&#k, X
FIFER VLM B, BEAHAERENNBANEMER, BHBEAZEHFER WorldScape, B&“HIE - 8% -
TN =—1REESH, BEOSARIESKE A FNHENS BNAYRER R, B, RIS EEE T AN IE IS,

s
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HREFINSH Hillbot FAGEAR LIREMNRBFZHAIRERE (20 SAPIEEN) SEUSMAEM AIRARES, A
SAPIEN FRI=5 LR 3D NRMEFIREM, MSARTUSMERITHERE, MMENERKREN RS -
fE - ER7EIENIE, LI T M 3D AFEMIMEREHENEHRFME,

AERGHIET EBREN=FOBIERIER: BRFLUE. IERRBESGNEE. =8, R=5B2H+
FHMZEFE, EATRENREERTNED, EMNERESIHEERLESMEENERES, HIELIENERIEIFL
ERANRE, BTUNEENEIEGIZEDHARERTT, =X T2 AaE0FbL.
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(565

BRERHETRELR, IUNEFE—MEZHMEAHNENLARSEELS, RULTMNER
Bt EBAE EHARNIEE, HSTMIOUE T YESANEETIFEIMER O S BRI, XAE
RESEERETIREENERERN., THEENE, BB~ IELOTEEEIREFMEH
MRARRZRESEEAER, HETMNTERBEENRENFSHE, HEERS BTSSR
AT, NASEENARREETEESS.

/Y

3.1 SfEiE: BRSEISENEIESEII

% .
SiEER BB IR BN EHSESIIE T, HEWRZIET T RENRERNNE M.

EEDNERERVE, FMBAENER, TERESRENREMEER, FRBNEEFEERCR. XRS5BT
RIRARE, XELF LRI AT E R PASHE (LS5 WM E IR E A,

AHERT, SHHEEA—TERERAKSIN, TERANSEIENSRARNERANI D .. SHEHEISH
W SERIEARIME T IX—E RO B, BTN T ERAMEE A R B RO)RE, BRI T X SERTRRANE IR MRE,
EETREBE T EARANBNASNIRELZREETRRR, R THEAFEM,

R, SREENZN BN T RARBRA.
B, GIFESN ZEKENSHTETELTWREFINS EREHLE, IfIRAK,

Rla, BEMELTRHERMAP, 1. NESZIEFINE, FHTHE R FEHERAN, BRI IMIL.
BAXRBHOZE, RHSHBENEDZSREMREEDNEXEET, R THEZMAED, EUNYRNEXE, 5%
B EmBROKAEINMFETE.

tEsh, REAREtEIR M RIBRIRAIILIIES, FIRRRISSRAMASR N B RN, —EREMENE LS, R
FARIMVEBEZETRE,

SRBEMNEER LM ERREAMR. FAMERNTE, AEEZEVWRMEMELZNRTOEMKY, RELEMEL
RS Z L RE N BR BT AT WL B HITE.

PEBEER, TUWHEAERAREFMENESNESNHE, FREEREERERSNTEAEMTABTHRS
SIREIEENESR, 2RIRREAEE, UEMRA ., SRR LI ERESER . Z—HEENAFUEBEIEREM BTN,
EINEFED, BEARNIAMRBENBFRI R FRN, TBIRALEBRRTH, RIS RIRHFR,

SIFENZIAZER, HERFTH, IREDNSH, BSEENEMNUKMSLNER T FRINETEEHIESE,
HIFREREAIIEN RRIMEEN , 5, MBR—EXO T AR NS, AHRRERERS, KHESERERE
MREE AR ENE BRI T XRBE, TERAFNSABNRZAECESHAE, BEREROSHARENSE
Ri7R, STREBABHHLN,
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3.2 HIRRARMS: PERESSK

L

B BRONASGEMT R THELSERE. NEEAZIBIERREHIEHES, NS RARIE T
B, BAANmIEAEEMENSHERRL, TEMEREZENSERS, BEETIRNTHMAENRT.,

AERIRMRIIIS, BERENROESBRILAAM. Tl MIFRIIEROBEBN ., BOCER. FEX 2
KEBERFRMERSFFHTRBONEELSSZERE, SMBIEROIIRE. B4 BEX—EKELETIMET X
B, RERRE 2017 F58E Apollo BxE A7) Pandora — LRSS, FFEIMHIE 40 XBHBIXAS Z MR
BEREM TR B RENT ., Pandora Y — R ERNIRIT, FENEERSBEXNBENUERE, BRTLHDIL
NERSFEATRENER; FI, REMRARICEIOCEASEREKNMAR, BERMMERREERENE
T, BEAHEPHRFENHEEVRERFEZEMVLR., EEREIAE 2018 F CES L#EHAI LCDF (Lidar-Camera-
Deep-Fusion) XA, ¥ MEMS BEFSEOCEAS REXH#TEMH LNRERS, ILEBREMESHIRMESIH
FON=H=EEFES. EROMMEETRR T SERSBHENNE -SSR —ERNMERE N B8N s
MEREHHITINE, FRITER N BRI EES S =ERE, LCDF ZAILMETSHE, RILTMEMN=—4,
FEENBREMEMRRE LR, MEETIRAMALIERXER.

BEREFIHE, BAERRARAY, BRNEFESETIMINEAIEGS REMIERIIFREHZME, X
BETBIEFE " FFRN FLFREFR, EEENUHRALBERASEFFIMA—RNOKEDSR, BN,
BREIZOM BIBRI T HRAZ RHAERME”, MUBEV (SHE) BRAMEAAINE, BIHEMEEZEHGRL. 2
BEESEA—NMIEZE THRE, GRE—KESEX. /LASEEFESNHSHIME, SEN, SMEE
RATHARS TAENBRIXBIZRFE, NRHERI TN ERLTHERNRESEERE, BUETRAEEN
S,

2021 E4FHTRISIN BEV B35 T WSR2, thal, EBIRRETE 2022 FEIM T BEV Al ADAS iR EiES
BOCEARABIBHTAIRG, HS55B%EKE. MIT &R T 2RE D INWESHBIERN AT IE, BERAELE
TUHEIX NOP+ 1838 MASHENINEE, MAE—HEZRHITINEEIRIT, NOP+ MERABITHRINERR E—RIZF 40%, NISAE
G9 FERE MEBEMBCSEERNMINER, T2RXRBEFFRNHMR, KIBFME T Robotaxi LA WA, R T 5HE
BRS5EREPNEERE, SSIEENEARGENNMITRER,

H81, BRHRHIGEHBES ARETANRER, RAER— DL TS BRI RN AZIERES,
PHITERNTHIRNBARE ., XMERIIERRDIURMEESIZ B - R BRSNS MG IR0 E R
=FH. B, RENELRMEFSHRENEBANE, NECNESBRIIR. XMEREERTERE= -,
I ERMERIERIREEEFHE, PIIGAESETN. MUNEREEEDOBEAERMRHE T EXEZNHIERAT.

ERFEAASRREAE, FSETRFLEFRER NWM (NIO WorldModel) KBRS S SR E,
2026 F 1 BIERHEEMNESREFRER NWM £2FhRA, BXEERERENARERLZIRARERASEE R A
BRR, KITKNFIMEHEREN S SURAMINGNGE, RETEFERERDS. RBEREZEXR, EEFRX
AL EURMKRE . BRAZETE 2026 EABMIEL T M 2D VIT @ 3D VIT MZEMEXIE, EE VLA S AER
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