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Omnibus) ", LK CANTEREEEZSY #R4M P07 e XURE: SC55 B8 F I AR 8 2027 4F 12 H 2 Ho
BRRRCT 2026 4 5 HIXBUERBUAL FFEMIMET 2026 45 6 HRkE 4, (H#E
2026 4 6 HIARIEEN RABTEH A, HAHELIIZ Regulation (EU) 2024/1689,
Rl i . BMEIZIR R Admnd . 58 5 RASIMAGR (BHEBEIMELEIRNEES) B,
BT 202542 7 2 HAE Al AU B BAED Jetbde S8 — ARt "R 2 I il AR

", MHSREERANTIHS 14 TEER C.

2.5 BB [ B2l 2R iy A AR

TEBRR L SRR A R P A BB IIEE . AT — MR 2R T ERREE LA A B
SRIE " B S5k DR 1) " S5l + BEZ ST FA T B e 88

WeSAT AR AL H—, SU SRS B R % b E S R R R SR A R
B SRR LR AR LR, —HIFIEN LB, R RS M. H=, ZRMHE
HEE8C TietE. BEEERE, WENZREMEEDNLRE. REFE IR 5L
AW L, RIEIEEER .. K=, EERASRME TMESRE I/ A% UNESCO 2y
A 5H AL RESIHEZE 5 OECD i AL Js + Dy 4% [l B g fit 7 LRl B B AR, XU
WeSICR A T R b IR AT RE o

X BHEEIMN S, WEEWRE S E AR AR AT E ™ s i Rer

A FEAEDIREAUEETT " e R/ R A i L IR BN R PR BRI R 2R . L
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ARSI L 23R BER , R N A % 8 U Z SRR 57 URUBOR 2L . X84
WURRI SE B R TT W55 14 55

ARDFBHRATE . oA SRR, EAELE e L DA AN, IR A%
SERBUOR SRR B HRBORIISCS ERH M. SO SRR, Sl 14 3 (&2,
RS IEH) VA —REZRESF, FElMR C (HRBOREE) S5t D (P EBORN L,
2018—2027) $RBCEILSL. B E AR BB TR A 2 WARSR — 2 14 WAGK — 5 11

FEAERE X AR R A SRR B B LA N AR i VR o

AREE /NG

AT AER 12 M (O ER/MIX + 3 BERAZ) A EVIE NBORM TR, U
BB IR " LB —AT AP AT RGE . R4 RIS R B 4
W B R RS, AR R AR TR SRES 2R 5 LB A I =40, B
HIURBE T IME S RE NI AN A8 ATEIRANN T #1757 B 5/ AT 7 Wb 4k 15 BUR X B0F g il i 1)
Bt T, LIRp R IR BEL R SRE NGRS N SLEE TR 2026 ST, 4Bk
BORIHRIZ I B 3. ARZF AR RE . ARITAF WA R, AL 14 5%
C/D WE T RICaHE: W R T H LR, — AR E RS, RiZ&Ed, L
175 Reg (EU) 2024/1689, %5 5 ZKAFAHIRAEE SN ZE "o

BURE OB E Mg A€ 7" UE 2 " AMTA 5, BEE e 24", 17/ 2 E
YA G, T EEsif. M5 Tl (2024) HEZRMEERE, TREBHRAEL HKE

HEAAR 2026 R E—XREEBRIIEARHEE, WREATS (KR BBOR.
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38 ELGAE: AR AR SN

JERBR BT LI FE . FHEAE CLIRA G HLis N LIRS 15> FIN L) =7 HE
HG=H O LUREAEN B2 Ahmed Tlili (2024) HIFRBCERFZM L. THHF
His AER . HRLGHEH CH 2026 FIRE FHELER B LB I 180, HIPEE P
KI5 P12 il JECECAT I FESE . TG PETI RS IR B — TR I LG 12
G FIRER] =L R (4 < R/ FRENE < T EHH) K o

17



EERHEVILSNE BT 452026 - AI-SLI

=4 AE4HHE Role Orchestration

+ a3 embodied (HkikkE)
LEGO Mindstorms
VEX - mBot (£#)
DE-2E 30 #HZ/ ARHEERE
+ BT + 3N LLM KB
[B)— 5 EfE >
ISR | o
NBAHE HEREHBEA
ERRIZERGY
FRNEBAEY
2 3)-by-teaching Tutor CoPilot - LearnLM
RIS RER XA LM 1
Hheik agentic (TEk / R#E)
85 1 ¥ ) B t) ZH5=MER A SLBNU 2016/2019. K6 =M 2026 B XE@BRIR (EXXE LM 8IF)

[ 04. 2026 FLRE=ERER (—7 < R/ HREME < HERH) o B =N 2026 LRI RRIR (5 T6% 1K LLM

B Khanmigo ) - FJ: liu2016erwp. slibnu2019erwp. huang2024erscenarios. wang2025embodied
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3.1 RREMAE: B ZHNERE=MEAR

HEVSANEE X BEA TSRS SR DA thBh g A7 2 s 22 S I 3 il
BAHTF", UAHAUERSHEN"HBERSYSN", S—HRZ2 AEEVLE A (Educational
Robots) o | 2 iX—%E LIHFANERELF YA N B AN E L, DL thBh 3 eg e 2E > i Ba

HE MRS A HAE . IERL, EFE4F R AR ARG — B A ) A BUR B4 1 4l 5K

LLM X5 I A il ——X —JPME, AT 3.4 F5 AR DUSSL I R BRI -

BEXZT, RBEEVGE N 5 1

- HlEs AN E (Educational Robotics) : DI2=>]5 BITAEE. LB 2 MFHE, L
R AR Mindstorms. mBot 45, HEH M ELET "Mrh " — ) F il 5@ 5 i e
MR FITEBGES THRZES. - HEMSHLE A (Educational Service Robots) : HE# 5%
BRERMRS LGN, G E. —IRASCRE 1% BATIREE, T STEAM HF. EF %2
FPIREE F 5%

X— oM B EAN: REEN (FIFBCERNR) SEFERRSISAN (FIEZEH
RIXTR) RE T HIRABRA RN E R R ARG BRI SRR, 758 =7 s
BN HAEZR B F M T VEIE

TERCAAEE b, ENSABCER A= B MO FMBIF BB TH. EIKE 2. X
A G T B REE IS N O 2 AR . RS IR T BB E AL A AT REDY R
IIIRA M Z B 1, X —WMGEAARE 3.5 THEEE A GTHEON AT gHEA G HT 7Ok B JRIGHE
ZRHIRZE

HBXEE L 2026 AR ST ZIE L, G800 AARE: X —EL——4

—=MEKNERRIECL, HE SRR EITCE PR ERER, €2 Mal e
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T, T ARTE B EOR A IFHEZN . HOX—JE AR I = A0k A TR K 1. Ho—, 0 HEZR
BURXRTRERES, WARBXZE "R ARE" X —HENE/VLA ARG CEIYERE; K=,
SMOEPLTZEMO, WMLEEM O TR TR HEA QRALR . K=, REEORER GF
FHIRA PLEPIE. TESEA) OB ESREE. VLA 58 RAmHE R, X =405
Ji 3.4—3.6 T =T FE A RSL——EN A QR BRI UaTREFa B 25 8 5 iz 1A

R BARAE R o

3.2 HEHR: FEMEG NS FRERBUEE R (2024)

TEMCHEAEAT 5 2 . AUEHN LA R R E A EICH R RAEE HN A BT 2024 458,
AR T BRIR. BRE S Ahmed Tlili (2024) 7EA: AL 95T, X LA AMEZRE 1 A
HEOHSER, ERAS=5:

1. RBR 7 AR 3t ——R i STEM #E ML AN W las NRIAE. A8 A SR
MBS 22145, R RN SO T IR I R R 2. SERALE AN TEmE— LU
ChatGPT A flifiE IR Las A (chatbot) FEZARCHE HHIME. RIBIFHILTE SRR LLM B REfA
MANBE VA ARIFIETER . 3. R Al AL WUE——&0E. SN a0, & TREE,
FEIRH S BB — R R (DU B BETT") T8 b i R A HED o

XAy BT T AR B 1 5 E Y B B N R R E S5 SOk, R

. EREETRABEMEER. € LLM ERAMNZ B LA NTERE KA TR . XE
WRE 2026 iR "HH Mess il NI NTE Sk LLM B RE ARSI B A8, A2 MR I 580
T %o JE AR BN 5 7 Tl SE SR . AW B 34 Khanmigo 3X 28 Rk (8 B AR A" B0 H 4k

ME— MU L A% ORE AR S 0, HIIESIE L IE IR T it
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S, EACIGEL RN FER TS R R R BN AR B FHEIR BRSO — RS (56 14
) PRAETOR B EAEE BIBARHESE . TS AT PUHEN R[] IR 26 3 55 WA E 55 14 &
TG ER AR ZR A SE [ G —— P B T AT AREPF IR B SR i L — ", 5 14
EYF IR EHEZR A BAR TR XU B

ABFCEN=ZINRAE, WRARX MR ERIRSE, mdEmiy it X erigamm

Ko

3.3 =Ml N5y = A HESR ) 2026 4b5E

SE XS Z AL, RIS ER T — N R RTIEVERIEWT: BEHLE AR SO 4k TORALE A
TR S5 LA N2 Y58 =Rl N R R 1 X — B W fsr 28 =07 B R 3VEIIE 2 AL 2026
AEEE, XA GRS I ——3F RO R B S NTEA s AL B 98 60 T R A 5
Wz — OREWARRZHRE AN, AFEHTndEESS) -

FEr- AAEZE b RIS LIS X 8 > W A A HE S 2 R IE S, AL
YERZ I S PFIUAEZE 20 X —HEZRAE 2026 4ETHIIGAY B, A EME LAY AL #H B RERIT Y

"RRTC LTS IERRAEE 3.6 TY SRR 5 BRI 22 [0 B 14 1] L o

34 HHREZ—: B2 MEE"HEY o e 14
F—UIFAE, REVSAEE o HERSISN"'Z— 02T, HE—NERHTF4)E:
[HE (embodied) — FfE{AKI (agentic/disembodied) |

SHET “MER BAA T REHIELS, AAREXZIm "R SFEE". ) 2026 47, HEHLHRA

ML CHIT A — 50805 — g NAO. NJEAMARSE B R B SLfk, 55— Khanmigo X
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FEAERARH) LLM X5 S0, AR A RS AE + R/ A< LLM KRR A T2 0 X
=gy, MERAX A "HN LLM KNG NTE" 5 " Si 3R BE AR S 7 R B R B AR I 22 57

X—THEAWEKTE. H—, ¥EF%E (2024) ST chatbot I N EHLEE A TERE °,
"HRE AR R T RS BN S R T, BE SR BF AN EOREE LA N R NTE
Sef . AR B BB AR B A R X E SO A AR E Y . BB REAE A — ML
ARIFAI AL, T g — TG B R A T AR ) S 4% 7,

WM THERZ S . BEVGANRSRN 0"y A" =0 < RE AR ESE" 1 —4EmE .
il € SCRERS —BOME e M NTEAMR BN AEER M SIMHY 43, NS S T "RIKoA Mo 5" & ek

I3 HT 5 6 T NTEAMRBENT AT S (i3 R ) AR AR o

3.5 EREZ . AtFE TR e 45HE (role orchestration)

BT, BRI EMAEO/2 A6 ERNAAYHE (role orchestration) : [{]— /M REMA
B SN R I WA PHMEE S A, TAERE E A .

FIHLTE T BACIHR B A € B B =AY i R IR B 8 e A4 DU AT LATE ] — 2 i A 3l
BV REENL . 75 Khanmigo FSZEHr, [ — AN R AE 1A Al LA IR BLR U4R 0 5] 52 4
(FIfme) . XEEABUTERBE SR WTFMAE) ©, ERMAAHRITER S P HAI.

X—THRIS AR AR IAHEZE AR ZE - ISR OB EE VLS AT RE IR IR A" /R H £ 5
A o AR FRIEX — W LS N AT LU SR A 2 —" BT OA "L AT LLSE )
ZMAE". EEEZMAAZih, THRHHERIE B RIAEN TIHERUR AR B SIN TEEREEA
F EEARATBUR MY T A e TR A A, BT R R R TR AN I 5 T

H T RE
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A OgAHE =M QA ST O ENES, 5 5 B H ARG HESIE " 20 8 AR -
ARLEH S BH T ARG WA O R E SEZR, % 5 A EEARSIH (THREA.

B TREERER)

3.6 MHREZ=: BAREHRBGSIRETHH IHEREAE

3.6.1 KAEFERTTHNTE He

JEAT B R BEROR T B —— DR F R Hlastilod. SN RE—T AL LR 2026
AR B . AU BU T - SRS / HEEEE (VLA) / Bk itk 51012 /
MRS ) / A B X5

XA P ERE: H—, BREN% (2024) CIEIIRHLE NS48 AL INTHE, A"
SRR AT T RS HAROMRE °0 K=, RARERE (VLA) FEAMS BOR A SR
N H B RRENFERAE TEORMKIE 70 B i S B IR E (AL A4 R 2 B FE R R Y
GBI KAESR 4 ERDRIT, AREH 4 BE TR AR TH RO UL i) SUIR

. 24 EG BRI

3.6.2 JRPETH15 g RER BT

TAFRTE RIMEZR W Bk G R PR — 035 . B R IR4E (2024) T T A BLfA R Y
TTfE AL PUHEN °0 ARFFTEMEEAE ERE— @ IERBENGIRRY B LR 3R T
TR F AP AHSHED RS 0 € KHEZRA) — R Bk, R BT RIMHE

KT ERAREETT(E AL UHEN °, FF558 2 BAmR Rk RN & LR AP, AR5
CE) PEIGEE o] B A € KHEZRA— R 24", 2 14 38 QRERMN) PR T XU Sl A4

FAEUL", —FHFTAEL . X2 TEIRE" LTS —JAEZR "1 E SR
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3.6.3 HIFSRERT RN GG O

KRBT BRI A A S LR, "R S B R
(VLA) "R —A2HmEHE. X—MEAWS 3.4 TR A T4 FIE (BETHR
EPERERR A Y S chatbot IIAAN) , HSEREIRIEIREE 11 &, AT BIHE A€ 1 R I
KR [, W HEBETSAEE (AL EERREMAIT I/ MaaS) 1 H B 20 B fi— P 3

PO DR AN RERHTEAS, MRS 45 D s [ A% 12 .

3.7 FAREWEAR AR R

Lifr 3436 SRR, 2026 HREMEETIEG b SRR L E 4) -

S Ay (AR ERIRHER)  MUBASE  SERSHUEA: - 5 BO/gmk
(BREZ )« RS o BIEREE . st - B0 s (R
) ¢ R R /A AR 0 S e

35— A R PR BRI G — 43 b5 = G A IR A . TR I T
AZTER BTG . AT R S AR B . AR R P L LA
HRATLLHT R T A 28 < FLEPRRBEANGT x AR (4= PR E i Khanmigo "
BRI * SREIRTY « TSRS IIF", NAO + LLM IR 807 SR 1A IR HLEE A ~
R WGHERPEAEAEE" . AT Mindstorms LU ASE * B CEAFBENR) *
R . X AR R MRS A RO, Pl SR R TR HARTE R SULH
B,

LK — T T A AT TR T LA AR AR

K, MR ZHHEEST RN ERAE" X T R——E 5B EIIEE, E A, 5]
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IR 0 AT AT R AT 5, TERTEIR — T b — SO (1 Sk P S
SN B AW VLS AT s SR F IR 0 3. S XA
HUREPRREZE . 7L ATE 2026 AFATR KR A5 Bl T SR 2L

SR T A T R R SO R S A AR 2 R (L
A T AT (B 2024 ) chatbot AU\ (S AL RUHER. 5 SURBER S/
LR AR A R BRI ) o TR AN, A AR 4
SR R P AR VRS AR S B O S —— i — T . F Al

B4 A BITEEIEREIR " X — B SR AT

AREE /NG

AL CRFRHEF IS ANRRA R RO 0 ERS =M 00 DUHZRIN. BRE.
Tlili (2024) UZEHHIIERE L, SR T EE YL AR 2026 FEAE :

- RREAE: BEX. PSS ABToBFMEIGN 7 BB F/HEF TR K=
. SRR NIEW— 22 TS XRARRR L. - BRI 3R IRSE (2024) {88 chatbot
INTERE . PRI AL DUHEN, R RUEMESL A MRS L. - ZEAE (FEKE)
TR R S OB RAM TR A O ETHEON AT S HE. R EEROR T RO EIR BT
HEZR AT

FREH =M R (2 < BB < Madgmdl) W & 4, HABIRERRRER =70
H=f.

AEFR M RETAL Z Ja . AR B — Ry (8 JR) R SEme 25 Ry B B/ RE i i 4k

W RIFEARD T 5F 4 BB AALIN 2 EE B B RRRR UM OR G B, 5F 5 BERE" Ko
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Aoy B R REAAL SN, 2 6 EHMNE SRR R, 5 7 BERSHRELEY
AT BEALHTHTRE ), HOREH AR TR R 5 SR A R AR % o
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B REHBRT: N AR AR

RRAE (AMW)) - RGEGEVLA D) - HERBEZE (FERERAR)

RS ORI ERER AR L, PRE 2026 AEERTHTHIAE
itk FERBAMAAE RN REERE VLA FE/NE7. AR RE
B, FHFUE BT IR e TS AA AU L v . A4k

RE ST B AR A . EGR AT R R A AR R A S
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43 BORWEE: AFUNIEAE] B 2 R

RAASEFFBLNE (TR EIBEAFH) -~ NEFEE] 156 2T Rl E5e 2 =
T HGHE " DR 15 PHRESL LR LER] 150 X TP

BRI~ 1) BERR] 7545 ARG - R E T B G b i Fridso

4.1 5IN: —IRESAFAERIRBR T Z

AEITAERT, BEVES AR B S LR = REOR I TR B EEEEm . ST %
RPN, KUK HUIES S XS 53 EMAS . B —& NAO fEiR% B U 2A 4. "
[ B2 SR ], A R AT BRORZS LA Y36 AR B ) 20 SCRTRE : BRI FR L . BE—1F
ARG TLHEE . BT RIA BRI SHE -

2026 SEHHAR B R ELLA L . Y T RETHT R, 2" EMMABREN . 2 H
fE (Vision-Language-Action, VLA) fE/NK"AIHT R KiE 55 E-T5 5 AR St 1
B OIEF RS FREAAES R, VLA 028 TR0 58 N S ) i S RIS D S P P e s AE
Hz b, TR AR B G R AR BN GRS T AR . X — BRI R AR
Pl E——E AR — SR EOR M RYSESR R E s (ARSI R AR 1 2 545 H
4 s SRR, RIS .

5 IR 45 BB — SR HIM AR R AR HRBR T I A FT B R ARBR T . AFH" Y
PTEU BRI ARNKS, B REVERGIRERIAE . HE §4.7 ILE R E i BB HEE,
YR BAWIRE S| R RT3 RGEAE 4 U515 B AE SCI S R 5 T 5 AT DU B . i AR B

BilkE. X—"fEI—uRE V%% (capability-deployment gap) "J& 5 ZE 2 AR 2= T OB E
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4.2 PYBEH ks : HUN/SLAM — YR85 SRR — BRI/ E RN — VLA/MER
B NN

R TR B e A — 4 0, TR E#ER SR (SRR RAE I ©. ©) -

B — M0 £EE SLAM (2 2019 4E % DART) o X—FrBeABE el F T30 HRE.
m 0 Ef 5EE (SLAM) K. RS EhaE IR, B, MLlzk: H5E—
EURB RS, PEREARIEER. HE YR LEGO Mindstorms. VEX. LI NAO ¥ k51—
— BT A A TR, R

A S (2 2012—2020 4E4R) o BERMEMLE S Transformer #iH TS

FRGN, PUE B EME. ITEER". HEX B, BASUSRIARSE. [L5REEH:
— AP TR AR TR R R PR AR, A RE 0T BB B B S R

AR = FERCB AR R (2022 4E582) o RIBH BB S ISE-1E 5 AR TR TR
HARTE 5 IR 5 AL S5 40 fRAIRE H o AL NS — IR BE R AR — R T8 & P i vl A THYF
H B (4N SayCan. Code as Policies —Z TAEfT/R) « X— AW LRBEIEFAIFERE SN,
MR ERRR . XIER §4.4 5455 5 EBEI RO,

AT REREEE VLA E/RE" (2022 458) o WIE-1ES -SIERE—shun Bk g . 45
MEEMNGR GRS EREE, Ra TR G462 WA el bt — i b it A
RARLG. B =R

7N

FIARL, BUTR L B LM IZE T RE . A EE X T 2026 SERHTHT
A A S B ER E AR RE s, ZST LSBT

WERERAE: A= MK REHRETETR, MMARTIEAH SEREE
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F 05, FRFHI LG 20162026 (YFEL G+ VLA BEERE. Frki#/Z) - BFER RT-1/RT-
2/OpenVLA/Octo/n0/m0.5/Helix/GROOT N1/Gemini Robotics(+On-Device) s JEJi: FH IG5 %7 FHEH: Fiift VLA

ZHSER F )R demo.

4.3 [y SRR AR - HRABERY A ISR ) = B AR
RHREWIR "R, BB HERIEZ A" T = G L0 SR B BRI A AR RS A
EATRSERRER . BECEAR AT, MAJ RN AL 5 AR B 3 o

LEGO Mindstorms / VEX / Thymio—r] & fE TR DUBUAH B BT AL 4o ot

O, MM A IR B 4E, & K12 B BERIM E A, 2RRETRERLTTE. &
[E8F ] Hobai KA AR K A IEE ) o —MNRARMER T RE: LEGO
F 2022 447" Mindstorms 7 i 26— X AT A" MU —RVA i 50 FE I B30 i S O ARBR R

NAO— AT /NATE . i Aldebaran/SoftBank Hidh, 25 A~ H HEHK/NEAE, K5
BBENAE A S AR S TAE, 76 B VAR R 56 (ASD) #ASNAET kg KRR AL, &
[(EME] (2 %) o EAF: WAL NAO Frilf iy & aE " MAIK Zh i 3k 4 it ——E
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PATHI R NBIFM 4>, mAEE FEA LB R . HAESH Aldebaran F 2025 4E 2 H 3k N2 i 5
5 11 REER) . IRRIX— RSB A AR B T b U

Pepper—— I EM AT ARG - SoftBank ) 1.2 R NTE, B EARE A BGR BE 115 BC

Bibt, —ERAERE . Rt 27,000 &, BT 2021 4 6 AfE” (B [E8F] BE™. ) .
Pepper (IR, " A KR HUE N " BV 2 Z AR ARV E S AT 2L, 20k

DA R BRIA N K"K SR E IR T IR A e FERORBE AR AR Ah b 1 B i 2 A AR

X RS 6 F R A AR N LLM KPR A ) 3 SRS Ao

4.4 R VLA / B 5 BERB R I ) 2%

S UE EfREYE, TH—4% RT-1 £ Gemini Robotics On-Device P [E]Zk EH. AT %) &

MR BIATE R, XRBR"RE RS 22" 1 R SRR -

et B4 A WIE-I JAE

RT-1 Google / DeepMind 2022 Transformer ¥ &% 545 LRl scies
AW B, B
%700+ /155

RT-2 Google DeepMind 2023-07 BAKIEE VLA, E [ER] Sk
token fb. BIABY4EGE  (QLILHAM)
fem

QOcto UC Berkeley 2024 JFOW OO M m LER] IR

(27M/93M %) , P~
ML

OpenVLA (78) Stanford % 2024-06 BRI WEA LER] FFER
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70 (Pi-Zero) Physical Intelligence

0.5 Physical Intelligence

Helix Figure Al

GROOT N1/N1.5 NVIDIA

Gemini Robotics Google DeepMind

Gemini Robotics  Google DeepMind

On-Device

2024-10

2025-04

2025-02

2025-03

2025-03

2025-06

B VLA, %£F Open X-
Embodiment 527K %3k
VLM £F + FILEL3)

R, THE 68 15

Frittk Fz Ak, I
YRSEAR I T 2R
/RibEE

AN VLA, WHE%
S2(VLM)+S1(~200Hz),

£ 500 /N SR AELHR

"EERE A IR NI 2

R, AL VLA

L8 VLA, ESC/E/
FR, ERRITARE
R

ARPRAHIZLT W7 AT
F\ 50-100 7% RV AT 1%

]

GR"RERL R b
")

[ER] S
(BEIFP 28
PRI

[ER] 24w
(AL R 2 f
x)

U #EHR] / O
RlOB (K5 H
IR, SR =
T )

LiR] / L]
TP ESR
Ll

[ER] Se=s

LA AY 7/ LER]
trusted tester 3% R

SN B T

JIAEREMMIR A, RT-2 (4) BENKHEE VLA, JESI{E token fLIFTI NBYERE, S0

RANBERNE TAR, BSOS S EHR. OpenVLA () HEXAETERE 2T,
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TR VLA, ZETEBA{AR Open X-Embodiment %

Y—— BRI B AR

", MR ERE R 70 () BLVIM ETEMRILRESEE R, #ERSIES S B

i m0.5 () (ESZEERIFT RN T H BN Sk AR H B 203 ok " A JF i SR 2 AL g H

R—RE T RZEWFAE Y, BB EERA P Kb EifE. RT-1 5 Octo ENHIFS
FFIEXT DL 5oy 7,

A7 H L, Figure AI # Helix (%) SRH S2 (VLM {88 #) + S1 (Z) 200Hz Hegsihl) WE
58, EMRIETZ) 500 /NS RESREEHRE SE R 55 (B S IRk B R R, Bz gl
SEETT R, B R E AR E AR R . NVIDIA #) GROOT NI/NLS (7) fER"2&IRE
AT ATERERERL, N\ T Agility. Boston Dynamics. NEURA 2§74, J&ITIRAF 505 A4 25
FHIA K. Google DeepMind Y Gemini Robotics (%) JE/R T EEMEZS VLA ST 4R R IR 5L
= he )1, Hunflii4x Gemini Robotics On-Device (¥) ZRARAHIZIT. Wi AT . {77 50—
100 YORIERIAT %9, 5 H & [ trusted tester (ISZBRIT R, FEIEXZER o B & TSI
MIHER T[], XFEF R AR W7 Al F SRR U B, 2 5 Y 15 BREHEX
—HRR.

4.5 HBHARER: HARRS " 4 f 2 i A s
FERRITHE AR Z B, AUEUFE & 2R IR A L R —— H B SR i R AR 25
X —LAREFEPE T LG NS A% o
5 HIRW SO "SR B B 15 G2 Zh B AR LR R AL N SRS 5 2 1) 7 14
KT NS PSS B3 ARTEMPEBRAE R B4 %A, BUA " RIM AR KL

LR R PN ——ERST I T lgs N 390 T8, (HEKRITFRLES N BRIEE R SR
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£) 100 Ji% episode; LR RATIMIE-1E F HIALH IR AR L)E T 10 TT4ENRER", g
B BRI NEHR AL B (2 @) &
PEXPX—"BE TR, BETA =M, A
- EHME (teleoperation) : NTZEFRE. BBt HAR, HEUIGHEATE 1%, A7KHE"RE
BE S 7E R St A TAE BRI I ——e B 4 (2) o - fFEA A (simulation) : HHAR

KEFEWSF: 2025 FA RS RACHE ——FRIBEREES T 8 MEEAEAR = 1 MBHAEHEA

EL05 FOE LU BB . MPRPEAS . B )| SOt . B RAUES & sim-to-real £z KW
b () o - HEM S5 —PUAMS: IRECRBMSHEER SR EH AR, BAURER . IFE
] BT SRS o

RAHEA N B ERE FREEN: HEHBRS > HE R85t — BE/BIILEG AR
PR B RE ) R RS . U S sim-to-real A RELYR IE WA AR T X 4% A
AR, WRT T RITH R R BT AU MG . RS E . & BB R AT AL B 5T/

IR B . A R ARH HS ) S mi B -

4.6 AL [ERBHAR ST ATHY

A WP I R R BT (world model) —— B AN EFEEHINLA A, 12 BB & R fit"
PR AT BN R A T A RIS . B0 A BN AR S LS AL
RN PRI S, AT AR EALER R T TR Ni# A8 73k, 2025—2026 4F, X—F7 &N
BA RS IGERZ R A SRR L —.

HATIIF R L — AR R AR — AR R B R/ SR IE", ARIRAE
PR B HE SR RS I i i B A A S S R kAR B BB A R R TR T

PABLHEPRIE PR B I P o AT i SRR kPR ) SR A o B EAR . AN IR B — A Il R I
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AIVTHEIBN (202K & A World Labs) 37E% | 1R E

"R — A B ) S R ARG
HAME (%), WORTHEZRAR D A %W, BRI SW= " th F R TRt 4"
R —- Al R E S (A BLi R/ BRRAINAES") o KRR SRR A T 5K
S AT A AR W BT AR R R ER S Y B R GRS PR
- Google DeepMind Genie 3: i@ It AR, 25 SCAHR IR B AT Az g m] SE I ST Bh A HE S
720p / 24fps. HAEL) 1 B EILSEICTC" . FEATIERE SIMA B RERLEA: A P U P51 H FR i
e BITHSER: THATIEZERIZIR SRR IR IR, TSR S, &
A2 H H AR LB B (R ] AR ——H 31 demo F 2026 48 1 il
f Al Ultra 1T % P AESEE A R FFAL (. ) o - Decart Oasis / Mirage / Oasis3: Oasis SFRE ™
SR ] S L A A At SRR . MiirageLSD SCHI. 40ms Wi Bz ) SE I LU 454 Oasis3
AT SEI AR R R BRI APT b, W1 A A 3R, RN [ER] + R APT
(6, 7, %) o - Odyssey-1 / Explorer: JF@I"al sz HAM", 4 40-50ms AL BB S e
DL s Explorer AERIEIRAL AT HREZH) 3D 5. By IR HAR FLE NI ZREFEE 45 1 Sy

HH&E. BB IS demo / LT (. ) . - Runway GWM-1 / Luma Ray3: #lA5i4 Ji,

J R 1E ) th B T [ S ff——Runway S AR R AT IR R IAEEFEOR R TG B/ P —% . Luma
Ray3 SCFRpEIEWOL S A OSF B ZE N T WA R 5" R 2 [, SHEFIEZE, g
FABE D RO A B il + BRI IR () .

R -HBI A (AP N AEENFLIE") o XRRGAER"TL", LT
TR B b PR N R . ELHEXT R §4.5 B RASBE R R

- NVIDIA Cosmos ( World Foundation Models ) : A= "4 B 5" W W, L #F

Text/Image/Video2World, %4 H} Predict / Transfer / Reason 2%, FfAlA Omniverse 7445 A
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5 BB RHJE IS A ARG % 1X, Agility. Figure. Uber SE N EHERMTT o JMABE N TG
Bk OFBIREY) + JFRFH/AAR R —— X R Y BT & & LA R B ol Al TR
HARBASES (B ™ 7)o - Wayve GAIA-2: JE7EY WU FRL, %l Bh/ B 3h 23k A i T4
BB, AT SRR TR BB AR A | A AR A E (Wayve
H A2, 7 7)o

KA = H BB T AR ("HLE A LRI AL ) o R RSB R N
Plas NRIPTINES . TR S, R =28 il /NI AR SR — 32

- Meta V-JEPA 2: ¥ 100 -+ /NP EHRBIALS LI SR FERIZ) 62 /NRHTehRiEpLas AL
ERC, P R R A TN ) (MPC) , 7ERT SR 2 Franka MU b 2R AR 58 AT
WEHE (VR BER TS LRINGEEE)  BER T I FEA — mHiTilas A
MR ER A, KRR EA SRR . AR (SRR + 3EE) / SRRk
ik, A (B )

5247, A XM EZR AR . World Labs (245 € KHIBL) #J Marble ASCA/
BGPTSR 3D BR8E, F 2025 48 11 AN EA B S & AT I 58 84D 10 /236 TRl
% RBIR A BSETE () o AR AR S I FRGES] (BRGNS A AR TR
DAGEE S MR o

EILRGAR" R > B HIT, WA ARG S el sg R 25 B 7R U U 52 IR
demo, & JRAHEA A Cosmos AL TR, H WEHIA V-JEPA 2 {552 SLh Kk ;
BRKFE . BAEBERESE V& N W R AR P AR R R e, R B

LML B R T RCAS JBE
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At BFMUL TREEA ( FRAER] - FERLAS — HRYBMARS (HAFW [ SERE [ HELFNE 1R

demo! kMY, RLES ) kiR SPEAME | FHER AARNFE A

Geande 3 - DoopMind
CRSERT RN - TR Ducart Ouuind | Mirsge Runwsy GWM-1 ! Luma Ray3
S tf.:;i«fﬂ SE IR
EX | Y EANSE [ Odysary | Bxplore }
GTRL tme
Wiyvs QAIA-2 MVIDIA Couman
o SHReLER e
LE A DKM Lot
Mets V-JEPA
Y] - —
o3 A % LR 5 s
ke ke

[ 26. IHIRBEZY =26 < K [T (9 FIRREHE : L] G A B + 25 A T2 >
demo— T~ I LH VG- PRI o BiE: URBABERERA BITER i FFIRE " THERHERR (7
ESEYW BB JENCE DL TR o FdF: _v2_addendum %774 (Genie 3. Decart Oasis. Odyssey. Runway/Luma.

NVIDIA Cosmos. Wayve GAIA-2. Meta V-JEPA 2, World Labs Marble) .

S S B A NIES . 20252026 4, HE/AHE R TT [ 5] £ 60 {238 T8 H . H
AN "RIE A scaling YR BE BLIEAT ) B tH AR —— AR REAE 24 SR HIA
"R S H TR LR SRR (V) o BIARE ST B X SRR A"
BE S —ERE 22 I Rl — kAR ESBIRUR AT AT R I REBOR, (HE RS DRSS PHIEA
SRR (FHESEN) MR ERAM&E TR, HAMRITBRE. XHEH W E 5 AR
K B/ BOR R 1 1% T2 R —— AR + sim-to-real & BB A, FTREIRR S HE L
e NIREI T R BE AT, Ik e BRSO R T IR 7 30 (AT & St AL T

gramdbs ) AR, MREGER I =, =) 5 XS, IRk,
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4.7 JRASE AR R — IR E IR Z I LR e

1 §4.3—8§4.6 IR RGHE AL, S5E—H TR O -

N sEEs o NEAKE @ SrEwies
- I
s Py E
¢ * |
#3 Ps E
AEATEP | )
e
A E Y
| =
i o
I ! °
B | .
B 06. JHBSEAGHENE (FCEFLG < EiBE/ s/ Fan SFHR) o GE1—iZ B ER R, I Khanmigo,

LEGO Mindstorms 56 F# GI EDU. Figure/Helix. Gemini Robotics On-Device %%,

- [B#E] (CHAMtREGE=T79#kiE) © LEGO Mindstorms / VEX (i KRB,
PisES) 5 NAO (ARATHE, HE"FE"EAMA) ; Khanmigo (3 LLM Hagfk, ik
BLES ANAAK) ; Unitree (TR R T HRNEAE, ) o - Tolk [iXx] : Figure 02 (F
KPred, 5EELR) o - [AAL] /MER: Gemini Robotics On-Device; #F LLM + #£32 41
e NREBETT (27 Z2%FE%. ALNK) o - [HR] /) # demo / FF5THYK: RT-1. RT-2,
OpenVLA. Octo. m0. 70.5. Helix. GROOT N1. Gemini Robotics. Tesla Optimus, D)%% JL P-4

MR RGE: WARBR LRGN E AL X ——Hp Cosmos h ELAAF- B IHAT
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FFRBERF KA, V-JEPA 2. GAIA-2 K5 LA A Seii =/ N #REEIE, Genie 3. Oasis.
Odyssey. Runway/Luma % A 7E G 532 fE demo, Marble Sy RHHEG ™= ah s Fo— W MBE
Eo

H AR A B —— R AR T S —— O O TR 2026 4 SRcHi I " SRR +
HEERE + HABARE T, RS BUNFBAELIFER ) WRMI, MARBENNSLE
BHHEbE . HIEFENIREIFIBALA, TARA RN R T R et "M LLM
SHRE R ——H P AR K& Khanmigo, H K-12 224 P2 2023—24 224EHZ) 4 TGS
202425 *FAERIZ) 70 77 (AFBIE 202526 “EAERE ) . HEHF (S fE 2025 4 4
Hik#) 140 77, #5350 AEEER HEHA (00 1) o XER"RIEIEH . HE AR R I% H"
MIESEE o AR BLAIEX —"RE—REE 2 AR LRI, BRI 7 demo M4/

7

4.8 KB /NGE

AEHA GBI 7 ML 2 2 5 FE RN p BOR e - BRI 2 S Ar e, HITE
FEERAAE B RERL, ERE Y R BRI R SE e BATAEE AN ETT RGN T RE
R T AR = 2RI gy (SEm RT3 AR /A R AR s /B BTN R AR e
A JEBRE R RIEAL, JRE §4.7 ILR W AR S EHTIT R G A R A R 4 B R —
— XA AR T R A T [ B A E PR

AREEEMICERIX — B, o 5 BB REFRIRAL: T N TTE S B = _ERSTAUBA L i
ARERGAM, i Khanmigo S HEME M LLM S, FHHe" Ko A4k 58" R & X
ZIBEIRTR AN DS AEAR v U AR ) 15 37.75 18] o 7R$% Helix/GROOT 4 AJE VLA 5 Unitree A%, 2%

6 TN B TS5 A AR AR il 2 5 0m T S M e BORSCHETA T B X 2016/2019
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AR (ZHEREA ) REEAE VLA / R GHESIC1 / bmUHERE / arExss) e 3

B ERE, FEE 11 RSO LEERT B VLA k)= .
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%5 E OBt BT HLas N A AL
H

JGRSERRBELYE T 4 o KFEBDIX T, FHRIGHIE LLM EREE (EHEIE) SRE
LLM Pl AB1E (059890 i) —— —F DIk

S 5IN: R ST AR

5 4 BAEAREEORD S F I E T S Oe g sl R RN AR X — B R B, R
IERUAL i AN AT — B LA N, TR — BT LA R . X5 AT PLas
NIHRUBESEARTE . A2 2026 AEHH SR BRI A FRE DL .

AEHI S B REAL (agentification) "JEJT: FERIKHEAIA I UREBI A XHEHRE . 24
HALON RS THFAR. g2 FERIEIES AamERE TR R (agent) o BRI
IR "B AL NARI, (E A4 BT 18" B BE AL ST LER N (agentic tutor robot) "o —ZRIAH
IR IRY S HTHE LB B R R AR AR (BRsR) , HE I ALAR A AT L 228

PR AETFSE  NRER
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Rl (&R / AN)

et Memery
FIAAM - FRAT
LS R e

EYAFS [KE] LLM/vim

RVER - TERR - FEGR

DRIKH: Drernsrtian e
S0 R THER ¢ A Fna &,,
ArEEThle fonles e
—— kR AGER (ARTR) ——
P
: A REET Tk
Kharenigo u 140 77 K12, B -t it
R = R [Tt

07. HREIEIL-FITHLAF AR (KM TRAGS 110 7 C ity L F: . Ko K188 o TS A FERE

BEIE (HE—MIEEAE) vs TEZ B AN (Z201745) o FJE: khanmigo2024 (£ math agent) . huang2024erscenarios

5.2 MUl viEsK: Khanmigo /54 ME—HLBLAL 7 HIkE A

A2 (Khan Academy) [ Khanmigo 243 & Sk —HBAL R LLM Sheik S
Ui, HR"RE—IRE R E R R e — M A R SEE (1) o

HEE @RI HIRT T PEBHER, M@ diE R 5] S22 BIrHedE: FRAh%
IR A B R G B FRBE T R ——2023 FAE RS H e, B 202425 4
ML K-12 SRR P LY 4 TR EA 70 7, BHFP (EHUN) 18 2025 4 4 352 140

2y 350 M REEX HEHER, HOey REmE. B, SERES ()  ER, HP/ae
XEAT BWEEROZE (R EEERETE) . 5N E.

BAE—AMXOHR LA : Khanmigo ZHAFERE, BITHEFH, HFIELSAARE. ©

B B T T LLM S RIS AL ) DB 9 KA R A LB i s 43— K B
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BN B AR, A8 B REAL SIS N Khanmigo BiERR"KIK", AE"A4E",
LB RERE S EHEAE HA e N T LI IR, e — PP B RIRYE . AR 1™ 1

ERE 2025 4R,

Bk, AN — S B I5R : Khanmigo BiF 2 352 Mk I 2% > ik
HACERORA I Z AR ERENL BHRAS (RCT) JESE ORAIFIEL—IH5E 10 ) , "HIBE & H
"RET R CHESS . Khanmigo BN HIWAEMIR : LLSEEBIEAT /RN AH], SHZ 50 A
FIX 25,000 AN )4 TAFEEN ONBUFHRE, #) |, RIS IEM S —PEE
1) PN 2% 28 S R it

Khanmigo FEIEINGI, TR —ABE) B " REAR CHUAL . AR AR B R i AR
FIERIFEAR . [R5 2 FE 5 AR Ao A 4%« Amira Learning (AL B33 500) £) F L 42fk
iE%) 400-500 T2 BEEEiE 2,000 MK K 50 MM EZ) 19 B, FFOEZ MMM 0Tk
JEisARHEM K-5 BHoR. Newark 422X K-3 #i7F, AHBKRHEMNERLEAM (¥ ¥) 5 Google
f#) Gemini for Education F 2025 4Efiliik %) 1,000 Ji444:. 1,000 &Frbiss () @ik 4, ®) .
XA EE: 24" R A AR TS5, BUBALIREAE 2026 4E SRR 50 HENT
—RMER A, A" BB RIS N TR X o FREAURSERE LR P2 K/ ik 4K
Zoh) WEAERORE (CEMEAREREE) . BESOEERE S22 GERE 10 3) , "EM

BRI % T SR

5.3 £GP SLAE A : Khanmigo ff) math agent

LLM ¥ N E &2 Rw P X 2 —2& %1% (hallucination) — 57 58 B 17 HuZh AR N
7%, TEBCE XKW — EMMA B U hER . Khanmigo At T —AMEAT T 0 TRV B XA

(10) o
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HNE R " math agent" R Al THIRM + L HFERIARR AL . L0HEW L AFSHR, £
BRI EAOE M, ORISR g i e M TR L RS ERek, AWIMZE# LLM f&
FAR LS X Bt RE R ESUET . BRIl T UM A e A A (i B afi e s
RIMBL) RARLIHE—— AT S A A TR 09 W 2 T RAT . FF AT e 3 a1 -
X IR R AL X T B — KA RDOHE "0 BEJIoR B e, ARk A AR B A 2
JHHAE Y - math agent B FZZAFEIFRMPRZIVENE : FETFHCARE KREEXTE S SN

B, ZIS0IREA IR A B TR S 16 B A (I DLER 14 BTl SRmHe) o

5.4 LLM BKh i A2 blas NAE . iR ik s 25t

IR N LA RRR L RIT . BT s/ MBI R B, oMK

PR EEE , FEICHABT Y P REER LLM + #3528 AR TR, B EhRE e :
AY THE G ik FAE
Pepper + ChatGPT/GPT-3 2024 Al LLM 2R3} Pepper 7Eif [ A /528 S 05
AR WY UINBEAR, )
NAO + LLM ¥k ¥y 202 LLM H3 NAO T35 sesh s pis (ki
(F4/Fi8) T MARTHFFL", )
Nt zehies N 202 LLM 3Rah ANTEIRAI 54 Ses ik smtge ()
(IRI2 5 ) %15 BEI 4 )
RoboBuddy (LLM g 2023 LLM HLES AL PR DS BI30 (27 42
%) % 1R, )
2024

LLM BFiFE L ILER

&H

T LLM Mt x el

1 TR
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WOk 2T BB A 2025 SAHOHE A LUEEE SR ()

(learning-by-teaching) BieIeiRF

MR AR AR T DUl = e Ho—, MLALG 3 MR SR " BB A AR + &
LLM K" : BF9i# 2% KM Pepper. NAO. Kebbi. Furhat 283416, 1MislE B B3 A2 A A4
(FEWLEE 6 B) o X—WHBEA —RAHTEHE: W 4 1 §4.5 frd, BERETHEHEIII
gRECERR R BLEY B, BWEE 2RI T Hoin 2 i B BRI RE IR RAR S, "E DR +
BNE S KR ST 7 iR bt R BRI T, RIH P EE SR, il LLM 4
WA NDFSEZ T AR AT, IR B E EE T AR EUEL A8 SRR g, AR5 sty H
fERE 1. H =, HEAMBLE IO BAR/N: RoboBuddy {2 27 224 Jyflll— J& R J& Horp g s
#, SR TAHEBAZ LW EH AT ERIE. K=, T HRIERE . B3t REAHE
"R T AR AL o AR Bz A X I8 AR R L R R R SHIER, AR AT R

o 22 BRI I 65— IS 10 3, A BORTAIM R,

5.5 WaBIA G HESICIC: INIE e M a2 n] g HE A

BRI AR AR, BRI BEVE AL E R hHI)
F B TR AU =R EM G E LLM BREMMEZR T, X — #3570 KA B EA D M o

[5] — A~ BEAAR K IR0 BE A8 A0 17 52 S ISP U0 B 47+ e 20 A Bt iR X

HE (role orchestration)

MBS, T2 . T %2 TR AT R s S ST R (X
FERSERISIE SR WA 3 B, BRISH RN © X% chatbot IANHFHLE NTERE) o
SCE A IR HEE T IRZ R 121000 S k. 10O R IR REAS 5 2 15 4ERE XS 2 1 35 I

PEE 5 i I A E SN —— B — RV M T RO R — 22 ) M SEE B, " E— T IRIRTE
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Sr4E sy ERAE" X B IRLIIESE, M SCHEA AL BT B S it i HEIIFE A RS T A
DI BIWRAS M 6 AT IS S 25 F R R AR A U T BER iR . — AN B TR BE A e i
AR5 P SE I MR TSR KR B B AR B B TR e VSR AR L TS b AR
IR OH" . XIERZ §5.3 H math agent HLEIHK—#(L: BREKRNEERIIRAXN TR, 242,
FRERER S AER e, e AR AR

X" HEH R BE " A, CAZEMIRY S IEIE. Google DeepMind ) LearnLM (%}
X2 1 S AR Gemini A5 f) FESEE PR —TRZRME RCT g1 (165 44 13-15 Z2gM4. 5 g
%, Eedi &) , HERMIIHHEESE 76.4% MBSO S8 S St/ MERBIRA, A T7EM
PO IRER A R L) 5.5 ANE SR () o BUTHRE: BTREEAN AHEEME. RIER
FHEET, 76.4% IR BRI Y S RSN R, H LearnLM 2304 LLM. JEHLEE
N——"BEVEIER) 2" G k-5 X 55 SRR R BE 7™ H 280 T BRI B A", T AT AR B
it (B 10 %) .

BRI, "R AAR ) B R — R I RIRHE B —— ] — AU KA LLUIR S5 T he s 7

B, T USRS — G AR A AR SRR —Fhk . idERE oI (18 7 BRI/ L
IR ACIL/ fasmle + KiKoA s 2Imx—24) « X—oEaigre 7 " Kik"ee kT
AR AR RO PR AR E AR () IT B BT kA ) L iR
HOAAEEIRE LR 405 B S B SR BUSA—— )5 3 IR T — TR PR AR

5.6 R IMEPkER : I3 55T

ELLM KRR E A, il 2R 5 3k Bk, —F @5 N iRz Ty
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PR —-Z0%E. 0 §5.3 ik, Mlds NFTREMm B Pise. 4y HiARRIN A TRl M LEMEE TR
L FRRNARIRIN R (BRI S EE) o Khanmigo (4 math agent $24 7" T HIFH +
FRREMALI AR, BImIE B AR, TR S RS H R I 458 1R FRAP 2 O Ao

PRl - F T KRB DIE N A LB 2B T—8 1 Dt 5 R o R B <2
Lo X PO E TR ICARBE ., O R BREAEAE ZOR WT R Al il IRAEIR s BERA A
(FBAAEMTHFE) o 5 4 F4REIM **Gemini Robotics On-Device (%) Jir X2 f s ) #2877 1]
TER S X — PR A B4 B B —— AR A HIZ T Wi AT AT D BORTERIAT i o A/ MVER 5
i D 2 PR e A W5 B 155 B R P R IR B VR 2 SR R T 2 — GBS L5
15%) .

RSFFE - v BE H AT AR A/ Z BRTHRIBT B (trusted tester) , ‘BEHEHI T 751, {H ¥
AR B ST A A AL E

WA FE— 5 5" E RS AR H B AR BAR L 8" " N S A AN R o ) —
H, PR T AR LW BB RIERE S, MEEZH T 4 5 §4.5—8§4.6 Frik i EALEHR
Bl XS RHEREA T RAZE, FAEERRE T RS SILas A8t A",
5 BRI SCARBAR AR, PIZRE S SR i B SR RO 2 Bz sh i (RIS T M SR,
NSRS T30 AEFELIRM MR BLBRA , HAETEY BRI B4R A5 . RIS
TolrAles NEiE 390 T35, {HEARMITHALE N BREEHEAENL 100 J54 episode; MHEZT,
PR ARR R 2 AR ) ELHR I BCHR 2040 24 T10 AR AN REI", W4 5 R I B— R AEAL
R ANBIRAEA A" ARG () o BRI, IER"ES KN OB BB ARSI L"

AR AR R
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WEASBE I =P U BCER () 0 BERIEEAS AN TRE, bt HURME" R
PAEFL AR TAR B IHR AN E s A A THAMR R W5, 2025 AEA TSR "2 8
MIERA = | MERAERA ISR (RIEERIEES) . BEPIRER. B, Bl fous
s B R AR o ARG SR S5 — A IR Bl iR Sete . (BOUREE . FERT T oRNE .
HEFARR (5 4 B, 35 15 BiER) RSN EIEETI—D2a B R KR LS L R
Sl GeIF N TRESRAE, AN AR 50 6 2R/ RHRILES AR 20T AT i deAs . Ik e K
BASCI BRI IR E T (AR S S EMAI T gtz 2] BanE D (5 =) o

PSATAT H e B - 4 B PR AR )2 KRR R B A, RS sim-to-real £ A
JEE, AT B EARAAR Y RE SR EUBRAS s =35 70 " KBTS " 5 " AR AT 12" Wi . AR 06 B 43

VA" e JI—HRE I 2 WV EATAT o ORSY e . Wi B AT AT R/ o B, e

FEBUR CEEBPAIWEE 15 )  UAEBTE IR T REN AT ——ERE

REBIAR . SEEMRAREEN (FIREAEE TR ARl g8d. SirEse) | deadkiia
EHL Ao

5.7 A&/ NGk

AERL TR R B OGBS MO T RIEA. 21, TRRERREMAE
GiHe, THPOR"FIRIN" o X —ER IR S8 DA A R A M E S UL % 1 ——Khanmigo %) 140
TP (S8 « 29 350 MREZXHTE, MRS, BERRERmE I mAEILES
AAAR, HHEBRH ARG RHE RCT JIESL. JBFE—" K" N LA RER ROHTT, i
BTEMHIL S M0 R, BRI SSE R . 21980 55 X — Bt L PR IEIEPRE: sl

55t S AS R B A ) 500 N 5 A A P s, ) RS A5 2 B [T 7 1]
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HRIZ" R oA E MRS X, 5 6 Bl R A" —M, B2 m ATE 5 A4
WEAEIZR AP R G EE W Lk —F I AT LLM KRIERSAS LA AR A, 5T
Wb NTE B PR SR 6] AFE N T BB R . ARFEW ) LLM FEAJRIE (Tutor
CoPilot. LearnLM 44505304 LLM. JEALER N) 0% 10 B&g 4B )58 522 SRR AN

IEES 14 3o
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%65 HOAREKER: NE. RILFEUE

AR RE YRGB NI RIGTF V=R A
SHMATHE T RIEL IR TG HELTIETE 12 5 ) N5 R
FIFE 13 5 RO BHIHEASELPIASE 9 2 _LlF FEEF" Bl B 15
1 57— KX XL FERITNT . RITHL, LIGEFEERL, > > NEHBHUME
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NER AT 28 LML R, &=, %) 5 58§ BrainCo Revo2 (11 HHE/6 F35). {{ 383g.
B3 20kg PN 3D il AT R BE/ SOH 5 TSR SE , AEFRRE 3 TR MASERE BRIE 2K 1/5-1/7,
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HETFA—FWIBR BB AL 3/4 (73.6%-74%) MK ERIEEE. X4 9%
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RIZ" AN LLM KlilJG S RERBEZHSIT NI E LR, F 7 BRERZEERE
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co-presence) "YEJgHLE NIMAT LN ESBREE . R/ L TERZENATE EU AL Act H1%2
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0.09'; - Educ. Inf. Technol. (2024) CT Je4M#T (27 JHiScit/wEsLLEy) © SMD = 0.558, FL#r Bt
Rvfin, H Egger AR WK R 155

FERL) Benitti (2012) RGLARZ HE M L FEGE BIFAE »0 B CT Lo (PMC,
2024) J5a—ECAIE, AR ARG — 1,

X ZI02021-2024 4FFST T AT AERL N R R BRIk (0.46 / 0.488 / 0.558) , J ] —EK-

BYEGR. BUIS. BAEGI SR SR e R @ RS, BT T RN B AR
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BRBR B S A, A —T0 CT TR WL # i =, REM BRIV RE—X 55 8 &

"STEM At ME— ELALASA L g 88" R0 17 32 A Wi TR S b S5 0 A EA X ETTIE o

1035 ESY¥S GEdERE: J-4iH)

T E S RIEIERT K% B2 B R 4RI AATERCIEAR, KSR > AR
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- Lee & Lee (2022) Hlgs NaiBhES ¥t M: d=0.59 (SE 0.09) 8; - Wang & Cheung

(2025) : #AATH vs R g = 0.269, [HE k) K-12 JGFRIL. HA <80, HALTHE ™; - L

HIET REICAHT (20032023, 27 TSLIE/70 3R B/1544 HHRk) « PBIRIERLR, 1% k4 B 5
B ', - Randall (2019) : 79 Wi eELiidk, IEHREA 775 - L2TOR KRMUBR G (L%
W) ¢ 194 Zf2Y) 5 B LE B NAO 0 34 AN LB, HLEEA + PROFR BEMR T A PR (H
R KU ST . 2016-2018 L3 s R TPFHT) 19017,

MM g20.27 B d=0.59 BEREELR, HIAGIK AR B W R LI i 26 . AR BBt h

BLIRSTH/IEAS, Brar s D LIRS . JEAUE IR, 125 A MR K L2TOR BF5EE2] M
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B R SEPEGR . ELRATIA BTG RN . H— . ZESR 38 (L2) %30, AR
FETE TR AE I T F I, X IE A A NSRS & R LR B, B0 ML A0
WL (gaze) 1R, K SIRTTEA  SERALES AR SR N 38 2% T 43 UL B
AR BV

WA AL R R R 5 15 1T B2 S A0 — B JR R AT LS A SRR T
6. ZEEER (OF 8 % §83) | (AEIHFH SN EIIES S0 AU BT
B HIEBIRAE A, REAR CIEARL", WAL BIU A RIS 7R T I
B A I ARV 2 5 50 AR TS A (AL LB 5 200 5 S A

WHIE———F DA TR -

10435 = H¥/ 4L GEHERE: |)

BB G LG5 I DR AE R R e R TN E ,  ELRT A 808 XU B v o

ROV EHEYE (E4) : RHHAZNE N T (& ASD 5MtA% g TD JLE) *HAZ-HEA R
AR N Hedges' g = 0.651°; JLEIEF R BILHT it — 4 BnELhE R E R HERKHFIN
AR B 0 Biast 1, B BUR v R R SRR b fi 5 1%

B GRESTHT) : g=0.651 BHRIFW, (HAT T, H—. LA SR A

B UURR : AELLE IO T SEH S8 B AL A I ST E AR AR T A I BB A
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NEEETE # KRR I ——— A2 uiiE . KL AL S1 71, BB PEREEAEE K

IEHA RIS AFR L . B TR AR R SERF AR = o XA
R Btlgs KBS E, A B Ef R b MR- R SE, TR 2R 52 5T /Y
g . FLECR TN PR SOEIE R B R R K PRIE (5 8 B §8.4 W R HIE™IRE T RN
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BUEZ) 1%) , AU Bz IR KR OBCRE TE T IAANIE a0 B A OB T 9" 1Y) 5 o

WAL 14 TIPS RIS ) L 17 AR B G B I A I LE LA o

10.5 3500 55K EE / ASD GIEFETE : - AMEF5EE)

ASD THUZRHEYEG A —HARS RCT JUoHSCH#ITEE, HZIRIER K4 E3 RoCH
M5 BRTAR # R KIEE B AR -

BoDRO IR (E3, fRAafdfy—3i) ——PLOS One (2022) JE/rdririd 40 WpFsE (& 17
Wi RCT) , X 12 T RCT/346 A HAfHoT i o'

- Bk Hedges' g=0.33 (CI0.08-0.57) ; - #:32Tjifk g =035 BF X ASD THif i %
MIERERL: - fHAAYEE g = 0.63 HARBE (CIARTE —1.43-2.69) : - B304ESE g = —0.10, TH.

TR/ RYNGSFRT (E3 4.2, BAIFEFLR) 6] — T AT R T AT s T

5 R B PR AN X -
- g =057 B3 - RESF g=0.16 ABE: - FHR g=-0.16 FB¥K .
BEZ. Hlés N ASD THlf B35 LR E 2R B ST 28088, — ELAME 2 A i i K

Be. BOVEIREE (R e=0.16. KIE ¢=0.16 WIREBE) . HEF T, KT
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ERAMEIE R EREE, thRGEEEN LML —: ASD FHE"IFIHR OGN, L ki
LI 0 \MEIGITIE SRIRRREREAE , B H ERE TR AR 1At
ARG 5. BB BRRR—A 17.5% KB RERIT A " #" e P AEE )
10 J& . JE A S R REXE AHERR B AT 28 o Tl SH I 7 AT R LB B A AR . 4R /R TT AR B i 42 5
i £ PRUSGRH 0 FT 425 o

FhFEUESE 5 SCERAE B : Zhong (2025) ZJRTTarti Ui S LR —E, A HLER A% ASD
ZAREEREAIEAER 0 ORIET B, W F) o FEET, NAO ZiZIHHEF 5L LR
HERLAY . HBLFEZ) 39% ) ASD AHEALER NBFFUHT =200, it g BEFRSF- 5 4 P B T BE A S bL
B, WHR—ARI: SRR BB LR, H AR RE e B AL R LS AR, A
B 175

BA%e (RBUEAE) - P38 AN ASD HRDIReA /-4 BFY. (g20.33-035) |, 4F

gh)LEW s K BYIRR SIS BN IR/ R G AR —— 154 184 AT B

ARE, RESFBGREIARE . XU R 0 I8 B A 2 9 B B

10.6 i AR GH AR IR GEFRmEE: -Ex)

B A RO R IR H Wl N SR R i BRI R B A RO B IR i AT R LE A B B AR
PESTHUMRE  (FEIERT K355 ES) .

HobikdE (ES) :

- Leite % (2013) : Fraps Y BBt L——Har SO THIR B, ZJe XM T FE; MG
FRERT SEFRICHIRL S 245 - SLFEFEI (Serholt/Salter) : #AZWIRFEL AL H T, KIRGE

JEDREEE BT %5 - Al B IS RALE N SR T 2 3 R R R R LA S R IR IR & 27
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AT R AT D — S st 2 (181 13) + RHEAINE R4, B R
TR, RGBT NIRRT HIRAK TIPS . Leite 48 (2013) BIRARLEE X TX—H
%, PRI I — A X BCE VA AR R R AT T B W —— e 2 9 TO 3 R SE I R 2
Serholt 5 Salter FKIIMEESRME 1 IGIE S : AWM FE L LTI, KRR ILE IR
ETE 25, HFZ, —HHRkE" YIS NRF RIS 5 LW RIS TER 5T, HE5 I 7E8UH 5T RESE
ENTE L

BRSO : AT BRI SRR AR AT (B 13) o —AbGlb 2 AR5 a]
—BNE TR # FIWEBR TR, 28 van den Berghe (2019) BYRfE/R, HldsA
TEVLI BN BETT RE LTH I 1E A 2 R E 15 BN S 22 TR R A I R 20 3 iE Ry
M, AR RAER . WY 7 F "2 5 (engagement) # “£3JHigE (learning gain) "

Wi— 2 BERGEREINR S H RS, A REELHRE N L2 ) AL

10.7 7N RERINARHTIESE GEFEEE: 55—r7)

LLM HHMREIBE VIR, AR &% E6/ET LM TR A My SSERN;
3 RCT JEHEK A A LLM )i, ARArShfEE B HLEE A -

KEEIEYE (E6/ET) -

- TalBot (ChatGPT x Furhat) : j{/AATHERIE, U 13 Z2FR1JLE ., ARMRE N HRA 1

fi——H 5 LLM Hlas AXLE R LR L2 H %5 - Tutor CoPilot: 5% RCT (>700 i

/>1000 “£242) , SAAEERMER +4 AES R, GERSMTEEAAE +9 A E R ——HXEOR
LLM SJii, RAEMIEA 2; - Google LearnLM (Eedi) : RCT (165 43[ 13-15 %) | Wi

Ul 76.4% FMRAMESEIHEHE GEREFTRMAE, RSV R) o FOASCARIEIEEA 20 ORIE
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FEE, WMSEF) 5 - RIANESE (E7) : GPT 4f KUEHE S0 Bon— MR B, 1
RONHE BGHETE, MRIAE 21

AMARREIME (KRG RESHENEH) KB MRS B AMAIEREEC . Bk 5
# 48 Tutor CoPilot [ +4pp/+9pp. LearnLM [ 76.4% X 24 AJRATII RCT #15, 5 S HIEEA"
PR SRR I E, & LLM Plas A B8k RCT B R HISE . {HIX SEaRiEdE 43K 42 T SUA/
B LLM SUise, HAERAUR (e AR S0, A2 g R RGa ) 5" H S
NTEYERZS A B P LB R E AR I T B, 5135 R BRCRREVUBHIIZ 25 & . X 5% 5 B)
SRR AN 564 — 5 Khanmigo &5 RERE A RE R T JENLES A AR, EIERIRIR"LLM X
WAIZRE D", AR BELE N BCA AL MR 5 NPT 5 2 s34
FIa, SRR RS Brar s e 15 KB Ik, #hihZ o BHIES o

BUHE5 . (REAERREERR) () BS LLM Hlas AXHLERN RGERL P2 A (URA
TalBot, 13 £ JL#. JoXTHR 2%) ; (b) &5 % RCT jiE#E (Tutor CoPilot. LearnLM) £ #83RH X
A LLM 3, AREEEIMEZI RPN (o THIERBAR. MRS RiES >
LLM HLES ALEAEE B2 Frh s o R B M SGE R, AR E RS . X — e A0k

TEHS 14 BPHACAXRIBIIZ] 58 22 iR 51 BRI B Z5R .

10.8 RE —RE H 2P HAE S RBOURII GEgR=RE: 55)

BSR4 T — " B AR RIE B 5o (H"RE 1— kB v 22" ERIE T Be sk HAD
BOAER— IR T SLHRE . SURET WG A )G 5. AR, 2

RN F RO B pORE - 3 1 o

103



LERHEN G N RIS 2026 - AI-SLI

MEFL (E8EF, PolBREII)  PUNBHBAMEE AR (HZPT) H54 Go2 3l
NYERPIE AR B B, ARG SRR EB R + 4K BRI ENT, W55
BRBIR EERAT N B AR, BOWFRIL 28124 DU BT K E RS2 1 5 5
B} 5 Stanford. OpenMind £ 7)) RoboUniversity J\IE{R R IR ] Go2/G1 P& g ZE At 2]
PLas NS IREE 770 X5 9 B IEIERFIME R R B 52 b & YR 2 2 B BB Rt
ANHEFRALHTA, BEHEHCIEMA TR GEERETR RS , HeERKR/
FBSIR B ORI 33 5 RN S -

{EABUERS K BGAE S A RAZ . PSS AR R H—, "CHEF RN EEAGNE
SR, MRS I BSE M EAA—HZPT Zf1R TRESLIIRAREFSL, HEisA xR m s
JWEEEAE . ARSI ERR TR NIRRT T2 . B, W e RIS AR, T
I 45 REI 35 Sk SR S 57 . A AT AN "BLas M UG N /iR e s iF 2. XA
"V R P A R RE D T R T S BRI S, TR BOR  CRAEIEIESS ", P LS
FBRR . B RARTE R —SOE M FRE WS R ATIEE, RFEARR AR T

BREE®: RIREEYIR R —ERE ¥ 22 TR B & 1, TR RS RE ) IEAE#E
NFESLHAHE S HIREAGE 2 (B R R, AN B E RRCREBH" . 5

B iR 5 A BAIESR - BURE . AN EIEA R 4518

10.9 = imhafd i : A OIEIE SR

SEEFEHEYRNERE SR (8 12) | AR BIREN =5 il aT R ORI SZAER)
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1. STEM / 358 4E: PR (g/SMD = 0.46-0.56) , /AT CT JLorAi R WA E
foy, R B 0195195, X ME— AR X I T BAOR HY PE 1
2. ASD #:Z:ThRE: RCT Juit/h-PERERNY (g~ 0.33-0.35) , AEZFULRHE AR ©—r0o

BELHABAET IR/ REG GG BTG A R EG A B

3. BT A RANIE W : B IR BB R —— BN/ R (] SRR AT S 20200, X @RS
AT FEIAE R I Y R GV AR o

ZARSCHEILE A B R R B R R A ARG L AT SR - ME— A X I T RO Y
STEM/iT/84E: ASD HAZ DhREIEYE B, AR 5t HMHE U ™ B AR s 7 Ay OB — &
TEFR A MMIER Y. 2 BT R, MIBZ T, EF% B BRI, Bk
LLM AL NBEAR AL, HETERAS R DS CIEA R M SRR AR B T ANER A, 1
AN B P A O B B A i O ) L SRS —— X IE R 2 15 B IRIIE. B T Vs " BOR

BRI SIEAREE , Xy AT 87 oph " P pEAZ e S " Bl (36 14 52)  HAIEIE 8] R o

10.10 A 75 /NG5

AT RO B E LR A2 ST AU T TS BESE 2 (B 120 [ 13) , BLDaL Bk
A AL NRIIEIE B SR R A B iR iR ——STEM/ 57 J A7 25 1E RS AT IE T R
&, ASD HAZTREIESHEIRIE FAMESRSE, B ¥ 5 LLM s AA TSR EIEARL, Hiar
ROREHE BT 54 R R s A R D 4T AR 5 1 I A BRI AR I " iR B A R, P R BRI N
THCETS, MALBGEPOES. NS TR BEEFRYN. AR R LLM

Jl4r4k. L2TOR —iEIEEWL) B5 1BV F4id%.
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A FEREIUENL ) BRI 55 T2 R B RE I— B v 25 " £ 4 WIivRE ) MR X HE
WA Z ALY 5. R & AMESHIEIERE : 25 E/AE BRI BT % TIN5z 5 1Y
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510 BSS AL . B (58 11-13 &) bl 5 11 mEE™ L oy
VLA 53LZ) . o5 12 Beg Ty TAM EIK S P s B iRse 82, 26 13 SR ISE R 5 %
A KKHER". AEMIFEHFR Y, BES 14 T (Za. RHEEIRH) gt —PHA %t
TR 2R SRR EEEOR, FRES 15 BN A RIE. 03 T % " B BRI

P, PRI ERE ALSCTEORH RO -
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811 = MrEREEA: AEFEER] VLA SRS Bk
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KFE M GEBLE : KR HER 25 B2 IELC T 15 1 P T —
B B TR T O EA TS LR TTGHRS TAM )55 12 3, )~
BT U BHEA A 13 3, ANTER RIS (H IR AR I 6 30 KE T
LBAENT LIRS . PEFHCT P W EE NE I FFRE RS54 3 ZR. 7
M) VLA JEH R 4 B > > [JFlen : REH LR + F VLA B BFTEZR
H9 2026 ELTHIBF. HIEBFSEBIREGIE : "FEIEHI TR GE GRS " g KT R iy
FEK. Fr 02026 FEME] ; SYELRAIHEE 50-60% g B—IRIKLT7E. (RIS
HIETEREN : 77 H b5 IR 71 LB IR 1f o

LT GIN: SR R 7l i S — =

2019 4EhR < RERHEE VS NE R A A bl L, BAsER DA G R
EUsH AL R, BIBEAERE . RGEOFE MAIRSS . NS, RGUEK. FE A AR
B, BAHTREEN ) o I HERE, "HEE"BERNRIERT S B2, AR
S22 Pl R R —— R I AL A B RE AR AL AR BACERA, BeAT A AT R B
v HPHBER. Bl AR RN o

B 2026 4, POLEREH T —RGMEER . ATEAZOIBEIE : BE L AL SR X
2019 AER A AL, AR R I T — IS R B R EE R (VLA) .
EHPLIE N WL A ST R e s B2 S R . E R B INTE R EEE R 2
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11.2 2019 BJE 54 DA yrbu iR 4
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—"RIi-A s BRI E X GF S B LR R E D2 SEIVZH R
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OGRS ERRS L A5 AT SEVE M SO BELRE I EIE R AR o X LE AT (Y [ Al gk B2 5 A

111



LERHEN G N RIS 2026 - AI-SLI

b EE . RKRREEE P T BT e, WkE" Mt s / B SRS AH -8 Ry
FE"X—HE AR RE SR
AT SO X RS TIAE P EH E L (BEAF S8 5 A I R B AT IS 6 38) 5 2"

JEAS 5 Eex B A BEBE AN GERE . AT B A% O RRAEHE AL — 2 MR B 2 E - S e i & O -

nEHEEN

FEHEHERY

Lttt

BRI/ SN

TTRRELET

2 N
- s
3 '
. Al

[ 27, NTE_LJFBOFEIE B EF < ARG RIR (T2 IR FEZ LA T HEA7 29 28.6%—35% . [H LR AT = 245 7f

BT, TV 7515 i U IR 29 82% -2 [H 21829 30%—40% ; TEHETIHTEPLE =i TERT: A2

TIE G E L F 19%—57.8% = [H7 G5k TR RH]) o« XA T Y=E/EF, THc AL = 1 o
FJE: v2_planetary roller screw 2025, v2_harmonic_reducer 2025, v2_frameless_torque motor 2025,

v2_six_axis_force_sensor_2025. v2_eskin_tactile_2025 ; A T H Ky T/ ATELSFIXTETITES . [H7 5 1EF 578 [T 12

AN AR i e Il = A B TSR AL M

125

TTRBHEZIL (A K&, 20 28.6%— &K BofEE ™, 245 Bohd iR 5

BHATEZL) 35% &

FRRBE T HUAL BER 5t o E

PR S

112



EERE BN LR 152026 - AI-SLI
5 0 B B 2
40%
WM (REH 2 30% ORERTE RIANEHE2BA EWmHEPmAE
KA Tl AL# N A 82%. L lEs &7, EM~&#/™HE
i LR — ) % ERELRL BT

TEHE I FERAL (R

RIL2))

NYE T kA (1

%0

HLF B2 IR/ % dEfil

=k

a4 4

2,000—5,000 JG/5

Bfy 1 —4 Jic

T

W HL 71 1AL

—209 123570

30%—2025 ] 40%
EEPRNR - TR &
TER (9 R B4
LA R

HEFEb RN 19% T

) 57.8%
(2024) , ik
#2015 80% {4

g E /Wl
€N AL E N

S0

B P AR R

Az 1] T W

S (R R T )

(B&™. &)

W RN BRAROR
SE

215

126

216

XA RO IR BAUSA T AT, RS B =S T, hiRAE"
e AERE = AT B IR AL S R i ok s B TR
(2] 28.6%—35%) .

HH—EHZRE R RT N EL I Ta A, g S EEA T (1)

Z I R B AL B S i Wi - N 4 AR R AL R AR A 19% BRTEE 57.8%

(1), FEHESFEHRILE 8™ R (9 .

113

BEPURCTIEY) 40%, HERGHTHRRAF (4 82%) £F. mumit

BT NG N (B e

ISR SR AR DU ™ 18R S8 B PR TY L BRI i A 24 iy 5 s ) B —

o TP IREAT

VA

/N~

i ) o 5



LERHEN G N RIS 2026 - AI-SLI

RIGFAENNEBAERZ OB, SAFE R esh—Banit Rz k. BEERE B B ERIER
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2 2 R REE N R RIS T A —— O N B RS A OR A AU B S S M
RE—HREBVE 20 DA & R EREIRBY R AT SN /NERL L 07,
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B3 5 E
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