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M SB 243 <ERIMRALEE ALY T 2025 4F 10 H45E. 2026 4 1 H 1 HARL, ZORPEEE AL S
IHE B EH AL 7 AN AT FBIEIRE T 2025 4F 11 H 5 HARL, ZRBEHF
PSRN E I

TEREZ R Bl A — ZERFSFAR) R R 2k e 5. BRI GDPR X R AR NS
SEFRVEE AL B R IME 5 SEE DL FERPA K222 A4 BRFACRIPHILHI 2 SR S 5 i CREEEA

WL ORIIR B> XEARIBAFE N BRI SR 7 REE ©, <SRN TR RS ERE T
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Ry BRI ARBAEADIE 2o X—FRAAEES LR = A RSN . AR T REILEES .
NI 51T R85 P B2 E s N R IR 2 ) 2 BEA HLEoR. (PRILER 14 BAURRALRE—TY) o

X T W A N D AR e - 2025 4F 11 H, WCEZEZ RSB L a kR (Digital
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 A 2 HAME M - AW Bz BAEW S PR I — PR IE 1R 2 i, Rt

", 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,
RELEIRM) EA—RAERETF, Il C (HRREURNIRE) SHx D (P EBORI LK,
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
BORI 0L B 3o AR S UE R ARITA AR, Fra g LI 14 5 505
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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FIF ELHAE: NoHERS|H SRR ESHE

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
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®=4H: AEEHE Role Orchestration

+ msembodied (HRALE)
LEGO Mindstorms ppe )
VEX - mBot (##) it Gl - {#FIH Gl
RPE L3 #HZ/ ARHEERE
+ BT + 3N LLM KB
[5)— %5 BE{E >
R R 1R |
NBAHE HEREHBEA
ERRIZERGY
FRNEBAEY
#3]-by-teaching Tutor CoPilot - LearnLM
RIS REIK X& LM I
AWk ogentic (KK / R#R)
A MR - FRY - Tili (2024) B4 chatbot; Z45=ME&H A SLIBNU 2016/2019. B =M 2026 EMAXHRKIR (FXXE LM SIF)

[ 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

18
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3.1 FEEAE: B TaONERE =MA0A

FELG AR S E XRA S AT ST DR R B #EA T 302 5 T i 3l AL
W ANEE", ULRAHFRGHRN"BUFRFIEGN", SR hEFHLE A (Educational
Robots) o | 2 X COHAERAFH G NR 5 AL L, i DU B sis 21 A Ay

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 -

BENZT, REEYLES RGO =5 2

- 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
HIXIR) RETFRATAFMEE R R AREBRE I AR, M 5 =77 1%
BN HAEZR B F M T VEIE

TERFRE L, HEINGAPER A =M ERAEA: FOTBF FTHR 233 0hE 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

X B LAEMTIAE 2026 FIEOR ST IME PRI, BRI SRR X —E L —"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. TSR OB ESREA. VLA SERAGHEIER. X=405% 1
Ji 3.4—3.6 T =T FE A RSL——EN A QR BRI UaTREFa B 25 8 5 iz 1A

FR R EE 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
HEMER, RS =

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,
RS MR EMERE ("D BTGB THE sk R RN 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—HUBAL " HOAZ O REAOSR THE 0, HEHE Ak IE IR T I
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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
Y IR PAE A BAR R R I o

ABFEM=IEAE, WRAX N2 IS, maEmE . X—rUgrfasm

Ko

3.3 =Ml N5y = A HESR ) 2026 4b5E

XA ZA, RAHERIER N T A RA SRS BRI R 2R Tl AL 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) |

PHET o ER BAAE T RELMAIEES, HAREAZm" B SFEE". 5 2026 4F, HEVLIHA

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
ARBGEI AL, ) g — -4 R T BRI 3 3% v,

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
SYHBIIREENL . 75 Khanmigo Bs2ikr, [ —MRME REIRBLRE LA IR hr R AR 7] 5] S22
(i) . XREABUTERBRE SR BTFME) o ERAAHRITEIS h AR

X—THRIS AR AR IAHEZE AR ZE - ISR OB EE VLS AT RE IR IR A" /R H £ 5
A e APFTRIEX —E N WL AT LU 2P A (a2 —" TN " BLas A AT LASE I 2 HE
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
HIER IR IR . AW U BCR H T . SRS/ HEEEE (VLA) /iRt 501z / o
MRS ) / A B X5

XMW ERE: H—, #RIN% (2024) SIEIIRHLE A S48 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) "BA—A MR ZE. X2 AME 3.4 T A/ a4 FRE (YETH
E R RN B chatbot FIZAN) . HSEEISIEINEE 11 38, ARFOUHHL P 5 0 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 FRSE RRAR AR R

L 34—3.6 ZIHAE, 2026 FAERBATHER A — g0 R (W E4) -

-t T (R BFRIER) - IS AEE « BERSIEN: - B 48 Ra /286K
(FREZ—) « BEARE o BaEMAHM, WaaEgsal: - $=2% AaHmd (BREZ
Z) o S/ R VR AR A S S ] o

R—AFR RN RN — 4 5= Ma——eBcA B A HEZe , mR7e R BB E T
AN ZEFE A ERGE AL, RIS A B S HEZR B . AR R LB — BBV A
AT LR T A AR 2K < BERR FEAIT < T g HERRLE A 4" =AY DR E AL Khanmigo 2"
HHMSYLEA < BHREAT < A4 HESIH/BIF", NAO + LLM HHEHT RE"UBEMRSHLEA x
& < T gaHEm EAREE" . SRE Mindstorms & "Wl ABH x H& (CEIFEBEENR) x

B X—RREIEREEEAR . M PPl SRR e TE, HAREE M

X —HAEETHERUNE SHEF RS, TIHESNE: HEYla NFIRIL B i

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
BTG A 0 4 MR HLI AT BP0 R T AR 0 — 90 50 . S b ey
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 QT IFHEZR X — PR A B TE H

AREE /NG

AL CRFRHEF IS ANRRA R RO 0 ERS =M 00 DUHZRIN. BRE.
Tlili (2024) AUEEHHIZER L, ST T HE LA AR 2026 FEHE::

- RREAE: BEX. PSS ABToBFMEIGN 7 BB F/HEF TR K=
. SRR NIEW— 22 TS XRARRR L. - BRI 3R IRSE (2024) {88 chatbot
PINTEWE FEHIATE AL DUWEN, A ERHESE SIS, - ZWERE (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.

MBS 2 )R, AR (HR) B SER. S ieH R B R ek Ak

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

BAIAE (KWT) - BGEHGEVLA (M) - HRBEZE (FEREREAR)

RS ORI ERER AR L, PRE 2026 AEERTHTHIAE
itk FERBARBERIAE RN RAERE VLA /E/NK7. AR RE
B, FHFUE BT IR e TS AA AU L v . A4k

RE SR AR A . SR R R AR BE A 5 o
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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 5N —IRESEAFERNRERETE

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

BB . X" 1—¥EB¥% % (capability-deployment gap) "J& ¥ 24 B AR =AU O 184
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4.2 PYBEH ks : HUN/SLAM — YR85 SRR — BRI/ E RN — VLA/MER
B NN

SO AR IR AR B E i — 4, ARG AN BB (SRR IRIE I . *) -

AFr— M 2R SLAM (2 2019 SEJRPART) o X —BrBeLisE sl F L3 HRE.
5 i SR (SLAM) K. RETELEHIAETRE MR, EES. ELlizih: H5—
B Bot i, PhRE SR, #F SUEA LEGO Mindstorms. VEX. FLI NAO #yJmitts]—
— BN A R AT R A Y o

A RS (29 2012—2020 4EAR) o BEMIEMZ S Transformer # M T5E 5

BHREA, PLE N BEGERE. TAREE" . HEX B, BASIRNASE. L5 RELH:
AU T A BRI TC 5 K PR AU, B BE 1 B B 5 IR R

AR =B OBRUE " (2022 4EH) o KIEH B S PL0E-E S B R 1R AR
B ARIE S MRS FAEAMES S RIORE 1. HLER N 25— IRBERS 1B — 4 JF GRS IR A T T
W (40 SayCan. Code as Policies —2R TAEF/R) o« X—AWr LHREEIEFEHAIFERSHLEG A,
TR AR, XIESE §4.4 555 5 BB IFHIBOIE L

A BERRE S VLA FE"/NI" (2022 4558) « WUSE-E S -SER g — s m Bl g, A
BUEHEME R SR LEENE, TRa T BN SiH] 2 MAISTE . JFFER Rl b — b A R

NSRRI B IE R IR A RN BRI AR R L. B =4 At B 4"

FIARL, BUTR L B LM IZE T RE . A EE X T 2026 SERHTHT
O HRAE T O S M R ] LA R P IALIE T, 2L K1

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

Z SR F ) B demo o

4.3 [y SRR AR - HRABERY A ISR ) = B AR

THRWREZ "R, BUEHEHEWEZ "H". TN =G R i KR I AR B AR i

BN RAER : BEAEARS AT, AR RN AL 5 AR B 3 o

LEGO Mindstorms / VEX / Thymio——nr[ if2E/FII7ER . DIBURSE @R AL g e A%
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—IARIEZh /N ANTE- H Aldebaran/SoftBank H 5, 25 NHHBHER/NIATE, #KE
Wik e RS A6 TR, 75 A MAERE RER (ASD) #RNGETRPREGRBNY A, 8

[E%EF] (2®) o EFATF: FANR NAO Frigih & ae" & M Ak s m 4k 4 X —&
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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 JEER) IR — AL S LEs N A B 3 Ml P R XU o

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 {1837, "R BRI N T BB Z M RE B0 BAEAR TR, Ak
DA SR BRI AN RIS SCHE B AR VA R TGS HL o B B RL S P wb B T I i R 2 A AR

I ——IX S 6 T A A A N LLM "B Y S R

4.4 fCFM: VLA / H By FERA R R 42

SR EfREBE, TH—45% RT-1 & Gemini Robotics On-Device I} [EZ8 2. A5 % &

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

et Bl A WIE-I JAE

RT-1 Google / DeepMind 2022 Transformer ¥4 &% 545 [ER] Semss
AW B REE. B
w5 700+ {155

RT-2 Google DeepMind 2023-07 EAKHAEL VLA, 3/ (@Rl Sl
token ft. I N 4EdE  (BEIEEREM)
iz

Octo UC Berkeley 2024 FOE OE OB % oW [ET] FERR

(27M/93M &40) . ¥

ARk

OpenVLA (7B) Stanford % 2024-06 BRI AR LR SRR
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n0 (Pi-Zero)

0.5

Helix

GROOT N1/N1.5

Gemini Robotics

Gemini Robotics

On-Device

Physical Intelligence

Physical Intelligence

Figure Al

NVIDIA

Google DeepMind

Google DeepMind

2024-10
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TR SAENGHE, midER BN,
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&, Eedi ‘&) , HELWZIEEA 76.4% # BB BN RME S S/ MEK IR, FATEM
Wil ERMERA R 2 5.5 NMESE (%) o AUTIERE : BIHTREA/N AIREME. RIER
FUEEETK, 76.4% e B ARBFRAR AR~ > SR B, H LearnLM &304 LLM. JEHLas
N——"BE VLR " Ll 55 0 55 S U KIS BE 7 H 280 T BRI e A" T AR AR B
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WA FE— S5 E"E I AR H B BARAVE A AR LI 8" R " e N SRR 1)) —
Ao, BRI T AR BB RIERE S, TG & ZH T4 4 5 §4.5—84.6 IRl EALBHRIN
o X—HBBREFTEATRAZIE , FOAEEHERE T "B SIMPLE N A8t .
5 ERW SCABAR AR L 2L 5k B i 1" s /R RO % oz shdis " (R BRI M ST
PSS LR 30 AR USRI BLSRAS . BB BRAT p B2 R4 RBRBATH)
Tolktlas N BiE 390 &, (B KRBT BbLas N BRIESIREMLINET 100 J5%% episode; HHEZT,
LR RIS B R LA 24 T2 10 TI4E NZRZEI", Tiie 4 e K 5 — R4 AR
aANBAREN L E R () o BERBHIE, IER"ES KOS BB AR

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
Bl SOIF N TSR, N EAR" . 8 2F /B ILE AR E T AT /i seAs . 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
ANAE, HHB AR Z SR E RCT IESE. fEFE—" K" BN SSRRRER BEMHIT, A2
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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6w HEAKREER: NE. RB5FH5NE

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
B (HFAHE) - YL 005 HI5E—#FriE #E 2025-2026 ) B/ AL, KM
BRI N BN BEHS IR . THHEHINTE (FH Gl 77
it GR. JEH T1 %) LZREICGFHHIE S T PG LN RS R F R
FRATELG 3/4 BIRAT HFIHH G5/ PN ERBIE T LG e # LKA

R [T IR 2 70"+ billion, 1 {Z75= 0.14 1237C,

6.1 SN 4" RN e AR A0 g, A ] 2 AR —

5 4 TG Pepper HMS P ARaRE " A KB AL A A A LA N1 AR S 32 e —— R AN A ST
ik > BB RN KN HAEA R Aldebaran £ F 2025 47 2 H#ENBE=1ER (RIT6i54 1.5
fZBRTT) . NAO/Pepper (AR AN S ¥ 7~ 2 4132 IR B oUW . X0 " AR S 7" B 4
TV —ABRRMER () o % 5 BEWFHAL: "KiKoA kB R R R R R MR, AARH
T ) — b A o

AEAERX MR RZ W ZCALIRTITF - 2 KNl S Rl AR R A DL, AR — 0 A BsE 4
v ARG G5B I RAEE O B E R S A LA NBE VR L AT R . — SR AT AU
TP AL AR ——BEPF AR P R AL P E SRR B T T AT, HRIFAETNIEML

o MR RUBAEE NN EREE " o R SCRIESRAR [ [ — 4538 76 2025 X4 2o AR '
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TUAE"HIAEG, NEEPIL PN Tl YRS %, AFREREMABERILETE: &

IEHUERAT I AR E RS PG RO R 1234 R LS A (Hlds

W/ A RS (FHBA)
® 1

: THCIEOU oy muet cr L
§
& o
@
@
=
o

A H.”

&
L J
e f
ha Mini ((442) @ Eamkn
® Tdits
@ TmER/ MY
® cHF
fik o AMA (DoF)
BAGH (X7, HUS: CNOR, RAZEN)
B 08. N AN GET— RN (PG HE T RIER) o XL w5 A PocH HiE. Fl:

humanoid_compare2026. humanoid_cost_supplychain2026. 541 Gl EDU. Pepper {Z/7#RE; BHIZH9) BT, K

M/ R o
AELRGARFA=ZRE —HU—NE (&5) « RI5F @R W2 (B3P
) — IR R ERX D EERE /A R B GURRE . RREE K R vs

BE LR L.

6.2 #E R AAA AL : A NAO/Pepper 2| TREEAAK + LLM KA |

BEANZRARN 2IEZHT, e e it R AR IR, B BIE T A U A B T
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S RAFEZE NAO 5 Pepper: HRIE A, (KIGIAAIKS. Pepper ©LF 2021 4555~ (R
741 27,000 &, ) . NAO NHAEH PAED ARG (ASD) 2537 R KRIIRATIA B AH—D 8
Fi1£7 20,000 5 NAO 5 17,000 5 Pepper $§7E:2 70 [, #H W7 RTTE 17,000 . EfIHILRF
O RARARMEER I B "GN, ARG B MR AN E: 1 Aldebaran
M F R B — b R T E R A A - 55 R BN T R X (BRI U2 4E
W5 AR, A B TR .

HIBEATAE Y 2026 4FAYHTE S —— PR BARARASHE S AE , B 4T B N AR O\ 2o A 1
LLM KXW, i3k B S AR AR . B 7 fh S B, B LAY & R Al Kebbis Minibo.
NAO EBUS P B BINZ AL LLM 681 (BARM"LLM + #52ALde N IFA AR ILAR 5 & §5.4) o
RS SO AT R ARRAL, MrEEO "R R REE) "5

"MRSS (RFEAZ4E) "EH——RXFAMMETRREAELR 11 F LB h gt — R IT

6.3 NBANRRI: W5k SHiE 20+ 205

2025-2026 4F, AFRHEHLC M B2 P Ao — AN 0 I 2. NSRS / "
MFEAEL 20 AR SRR ks, BT ERVE. BUE L =R E: H—. T
BUSHZRA) WIURE ZFILE, AR/ B2 sh s . — bR "= 2025-2026
RO, KM, BEES SREMAEEERM O ) o K, "BPAE LR
R E T w2, MEAERFE R H=E, EABENNIE, LRESEZB/FIFEH
FFCEE . AR YL ABIE" .

AR DL TR + R EAR" PSR -

- Tesla Optimus (Gen 3) : FHEAR 22+ HHE. BYLL 50 MUTE, FAEARBL "

fTRVHAT + RAELAL + IR S V3 IEE HArELE 2026 425, M REHFRE 100 T H.
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PUBLER " A B b 2.0 J7-2.5 T6on/a (YR G HlE AN 5 T7-10 J7360) « BEE: BR

+ \5M—=M 5RO B EAR, BEGE (%) o - Figure 02 /03 (Helix VLA) : 02 #5
16 H . 34 20kg. SEiZ) 5 /NBF; ©7F BMW Spartanburg f=4% 37 #4272 30,000+ 4 X3
(10 /NIF/ZE. His 90,000+ fRgff) o R : Tk s/ FHHE R4, F-E. EX
Ji&) ; Figure 03 REFRENFEZR) HAMER () o - IXNEO: ¥ 29.94kg. 22 | HENF,
LS SEHE 2.0 JIEICEK 499 EIU/HITH, 2026 4EEE ek BUERERMINRE: HE L%
(AL 100% A" Expert Mode" 2 iE#(F (teleoperation) , AX"JF IR S5 BibriE A
HE—rE" A £ SOERE, H 1 ZREEEE 8 RnfipE R, mRRERTER R P
BTN, Tl LR BE: B8R + Bl (ERAE, JORERME (o o) o -
Apptronik Apollo: 1.73m/#] 73kg. f##) 25kg. Jetson AGX Orin (275+ TOPS) . # A
NVIDIA GROOT :Alifi%; 7£ Mercedes-Benz. GXO Logistics. Jabil {4t 2025 4ERhE
52 1237t AfH 55 {230, B : Tokika (s, JE¥FE) (2) . - Boston Dynamics
HWE) Atlas: SEFARLAEN, 56 H . 7 Sokg. R 2.3m. [ EHE; 2026 4R HE
AR ifi%5 Hyundai 5 Google DeepMind, 2027 4EA XA, B4l 50h 15 J5-42 5670, S -
EHMEFSE (T, 8&EZS) () . - Agility Digit: v4 & 175cm/60kg. fA%5%) 16kg,
v5 T EY) 23kg; W HEE T Schaeffler. GXO. Toyota. Amazon 25, 9 AN ik 2 i1
65,000+ 217/ BFERENRIZ 100,000+ BHF . R BHEE (iR, "ERIKR") —F
SPNTE BB LM —% (') o - Sanctuary Phoenix: F#f 21 5 BRI S. & 7 BT
FEMSERES) (TR S 2240 o B SR (FNERIE R, WMERLEDHIR) (%) .

W E R LRI R T B B + Tl =S AR, A K igsh -

-S4 Unitree (G1/H1/H2/R1) : Gl %) 35kg/23-43 [ . {2t 9.9 /t, EDU MR&r

Python/C++/R0OS2 SDK + Jetson Orin (#] 4.39 77-7.39 JFE 6H4) ; Rl (2025-07) 24-26 HH
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. 3.99 Focike; H2 (2025-10) 1.8m/70kg/31+ H HEE. 2025 4EHZEHE 5,500+ 4. 2Bk
— (B 324%) « EE: CRAM RWHEEITRET)) (o ) o - B0 Agibot
GEAE A2 / R X2) : A2 1.69m/40+ H H1EE. HFHEMR 16.8 T-19.8 6 X2 4 1.3m/25-31 H
HIEE. HAEM 9.8 THoL; 2025-12 46 5,000 = F&k. BREE: c&™ hk/@EihE) o ="
B K" BE A A ER/ R (%) o - R Fourier (GR-2 / GR-3) : GR-2
175cm/63kg/53 HHIEE (& 12 g HEMERITTF) « At =15 7738 (X B2B) 5 GR-3 ("R
BlEs A"Care-Bot) <55 HHEE. >20 Hot (4275 H¥Ex) , BuEELEGRE (8%F) . &
P CHE RHHEEFETFR) () o - {iibik Walker S2: TALATE, 2EREAH F#k
B(3 4r4h) 5 2025-11 JE3hE™ 224, HARER 500 & 2026 4E=fE 5,000 &, Walker 25132
THTH >8 4278 (£ 1.12 {2378, 1Z7C3E billion) o FEhEE: BFERMEs (Tolk) 5 fRnikr
HAELNIELE Alpha Mini/ 15255 —R/NRURIEA K FE R /NE (1) o - BZI4IC Robot Era
(STAR1) : 1% 160kg. 55 £ H B HE 3.6m/s; AIE 51270, 2026-04 #—4 >2 2.3
JC, #E 2025-06 24} 200+ B 50%+ TTER B SN, A BN (RHIITERAE) + 5
(fi{8%) 100 127C) (") o - A4 EngineAl (PMO1/SEO01) : PMO1 1.38m/24 [ . 1.2 55
e (8.8 FiL)  SEOL 1.7m/32 HEEE. 2 -3 JiEoe: WInh i BE . M : Sttt
(MR/EEBER, FFEER) (7)) o - sk Booster (T1 /K1) : T1 118cm/23 HH
(MRIGF 41 HEEE) - Jetson AGX Orin. %) 3.4 F%£55; K1 4] 1.25 FZEIE; RoboCup 2025
SEETA, 10+ FR/FINIER . B ettt (BIEEEEE)) () o - 4Ld
H Galbot (G1) : #X NI, 173cm. ZEf 10 . 3% Skg: MR ETHE ST AL
(ZjJEumtea 70 Fiog) . HARLERSERIRE L= (EPIC Lab) o R : 3R/ R %

Z (BH/A4N) + ZEFEVRREG () o -REZ)) (N27ED) : XURANTE, HERE
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FEEAEE: AL ATE SRk e 1 A HNERTTHE] 2,000 5. SRS 11270, RREFRRAH
BTl GTHONER, W) o RHE: MR/ (#EERheE) ) .

X 20 RHBSOE IR O . ZDHEEFER: H—, AfEeE L17E 20-56, &
9 (TEHESFE AL + WhAT RE) BOvER, A% (Sanctuary) ERIERL: H =, #
P NTEILF Rk Tolk, W NEZ DRI E F R IBEM . it s AT Lrz —
(9 R13.99 3G vs Atlas 15 TRITTH) 3 H=, MRRRRHN—5%—"8" L P2 T/
Wit/ 2B, BRSO NTEBUTALBALE A /R R 3" . Optimus HH 34, Figure
03 WK S5BE ST 1X NEO " E &2 i ARSI R (NEO " A 1"SEE) . 5

"AIWSE FTHRE . SR =J7 AT B AR

2 (WA SN ARE (-8 =
@ TL/WANe (TuARE)
nN-ARHE/ NG
@ X% RS (RRW/ENE)
4 P
L
a <
5 W= °
L .
R (e B AR
®
¢« REPRTS
. Fasw
. < g
' ® -57e (EERss

[ 23, NTEHL#FA 2025-2026 2754 (AP + 1[5 22 205 “CHHMERE: X=10175 log. Y= [#1/% DoF\ “TiHocH]
IPERE BE= T B H G =FHFF &/ - ) o Bl | 8rP2maE) JLPEE Tl 9 FHeErs, T—Hh AE
FOIH T NF RS . FEJR: v2 addendum 751 (Tesla/Figure/IX/Apptronik/BD/Agility/ S/ £ 0/ fAF) I/ (L6

VLB B WA R IESE) O #/ DoF/ HIZEVy) B ZHHE LT 12 KM i o
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6.4 RIGFLT: HAOMA Mhbe % -5 I ks 2

WA NTE BN 2 s e s TRk, BARIGF (dexterous hand) {52 NJE" i
"B M SOR IR R RSB R X R P b RIG TR —AMEA BT
BT, A B ) R T 0 A 1 O L 2 A

RUTTHAEZFEOREE: HIK GEFFAAR, WL SHEdr) « BIK (2858, i #A
HYEFHE)  BE CGEFFHE. 2ZA0+H) o Mos R RE RS, MoE-flve (visuo-tactile)
P R AR A TR . T AR BT R MON HR :

MY : Shadow Hand (3, 20 3RZh + 4 KUK, JEIK. BRI taxel, £) 7.4 Jj-10 JjE
JE, EImEHFCE A, "¢) ; Wonik Allegro (8, 16 B HEHIK. £EFFRERK, 1.5 TTETE,
BHIFSE £97, 1) 5 Sanctuary Hand (1, 21 FBUBEHIE + 7 ¥OCHCIRSE, B0R, ™) ;
Sharpa Wave (22 £3h[H HEE. HH3NSMFERES) DTA EE 0.005N/180FPS/25 i 4 #EZ <lmm,
2025-10 BENE2ILGE, 1) o

HiE A% R Inspire-Robots (RHSEG1 14 a1 f . ik UGLELZREREY + FE /AR5,
NER AT 28 LML R, &=, %) 5 58§ BrainCo Revo2 (11 HHE/6 F35). {{ 383g.
B3 20kg PAE 3D filvd W] AR BE/ S T 1) GRS, AEPERE 3 T B UTEFREIBREI2E 1/5-1/7,
g, ) RO0F5F LinkerBot L20 (20 H HEE/16 3. EAIKZ. 72 BT 200FPS fill
FEFUMNGE LT B2k, 6,666 T2, 2025 Z2ff 1 +&, 2) ; WAPEJE PaXini DexH13 (16 H HH

/13 EFl ZOFHENL, S8 B R E——1,140 A~ GEN2 ITPU il 32850, 3,420 Mldifs

SIEE. ORI, ) o &% OYMotion ROHand (6 EF [ HEE. &% EEMSEES] 0.1-25N,
8,888 Juid. VEMIEL + R, A%, ) BRI T (REWE: WL + & +

. RERARE, ) .
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S < g EER Ik E M E L O, hE)RRMCEIEEEBE - WeEERl 1,140
fill % B0 ROI5FPL 72 BT 200FPS. GRAN DL 3D fill AR Al % E EEE s miAs b,
LinkerBot 6,666 70 7% 8,888 JCiE%} Shadow % 7.4 HETE (21 53 Tigt) FEHEEE 1/20 &%
AIRESE. TROS 2025 HYFT LA L= DRI ROA MBI R, T Rf®] 7ol (R g,
SEERS, #EGIH, ) .

HHIERAT (M)

ik £OH NS
@ N :
@ R
® & ahes
i :I)‘L‘ TR 2. ‘)1‘; i ﬁl':‘ri-:«‘:'.:)iv‘
[ 24. RIGF o7 < (055 E10RR (10 ZERHLS : X=10115 log. Y=l Hocst log, #[E [HEHIX ) EHE) « W

PiJE 1,140 #C, LinkerBot 6,666 T vs Shadow 7.4 7370, #71/20 ERFH. FJE: v2 addendum 752

(Shadow/Allegro/Sanctuary/Sharpa/ &I/ # i/ LinkerBot/ fH T JE/ LB/ 0 ) ; FRLTFOMETIL I, IROS TR 5 & E
1Ehc5, #E.

AL NP w . e, AMEERTI £ 0. "EmE (20-22) ZRTHER/F

B, Tollfeei s F 7138 5 7 54— Tesla Optimus Gen 3 ¥£"#AT + " BA T IELE & B HE
%, MRTLSHNER: e mE, BEHEN. KT, ASFELR/ATNAGR TR

MidEg R RO FEZEN RS BRI RE LSRR PH GBRE + Bi0722)) EARK
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S8 %, Allegro/Shadow JEZMFIHE-G . H EAKM RYTFIEIE R IR BN L AL L

——EARAVNEREZ R, PN DGR AL N AR

2l

RIGF AR I 22 i _ B e — AT RIRAEZAT (NJB& St Bof R~ IERT, R
ARG Y 28.6%-35%) P EE S (BB H HAERRNERES, EH&EEY 30%— 1
40%)  FTCHE SR G AU iR EE: (EP e, ANEEPEREN 19% FHE 57.8%)
SERAG B AR GG (125 20) o E ARG b [ AR RIS TR SRR TR BT K
PERIRIE SR ABZZAT S m il P R, g " AL S 5 w] S Y e A o B

PB4 RIS 11 RERIF, AT PUE— IR, RIRIFRA.

6.5 LT : YRTHANBERANLN AL FE

FEZRAME, HIELBHEB T " BEANBEN, BEARNGRARRL T, RN eSS
N (BLasfn) o REA=: MEEMET AFERLTRITH vs NERTTRTH) « B3
CHATRMA (TEBRMKK. MUttty . B EsehrdE A E R R R R R
HEEIN o XA T 5 4 RS —HREEE G RZ .

PO 7 2R ——THB A B R B BCAT R T/Fi 5% —— Tl LS K IR B fi 4
W, FEARERCE RO -

- M Go2 (Air/Pro/EDU/EDU Plus) : i§3% + & /1. Go2 Air 4 1,600 752, Pro 4
2,800 55; Go2 EDU 2y 5,990 355C (4 Orin Nano 40 TOPS. 53# Python/C++/ROS2 SDK.
RealSense D435i. JE3ift J1f£1&#%) ; EDU Plus £ 16,000-22,500 256 (F+£% Orin NX 100 TOPS.
Ak 6 HHEENME) o A BFEERM (R + BHREE) (7 ) o -
B2/B2-W: TV I (4 6m/s)  FZ) 40kg (B2-W IR IP67. HAEATIA 120kg) ;

TAr/RHER . - ZRAE 485 Lite3: B/~ RS, JFiX SDK + ROS2 #2110 (iZ3h/E40/5#
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R2E21) . BE SRR LT 2,890 K0—Y T AN E T IERACHI BRI F B2 —o ik
B B (HER) () o - ZEAE B X300 TR, %) Sekg. P67, i B
>10km; CAUBHRE THRMNH T R, JREAE A e b E 2 NI /G CRrm
B SP AL M R4S, WEFR"SPock", AR 480+ /NI ALK o BEE: ME (DK
K, BERARM) (0N %) o - EIE BabyAlpha A2: JH3R/RERGEIUE . P ERE S BRI
1% L2 ). HSERGEYIE, AR 6,099-8,099 TR . HUTHEIX Ay X R EEN IR
JREHE=R", AETERBERE. JE: 87 QER/RE, FERBEEE™m) () . -
IR P Wizl 1 Spot (Explorer Kit %) 74,500 370/ Se#MCEL) 15 J7-19.5 T, B
F 2025Q4 4 Ek 480+ FF K 2E/BEFE ML HE Spot Academic ZEARET, 4. 135) ; ANYbotics
ANYmal (#] 75,000 £7Gi2, Tk, ) ; Ghost Robotics Vision 60 (#] 22.5 Jj-23.5 Jj &0/
a. BighE. SEELK, UENE LRE, °7) .
X LE7= G BB T HURES < ISR HEE O TWRAX AEIEE T A ME—H TH4:

Go2 Air £ 1,600 5T Lite3 2 2,890 370, Go2 EDU 2 5,990 £5¢, KT AR ELEIE
F# G1 EDU 1] 4.39 J5-7.39 JiZkIt. XM H:, BLA I SDK + ROS2 + i =/ M S A I

P R ARG A LS 7 21/ s A2 5T Sl o
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M
= o b=
ecan) [
$4.0 ANENNS
< [ G
&Y T
$2%
G _ B - AR
- R RS
o | 1B = P
: ) ' - s
e e 20 $50n
i (B, PHRA: EM/MEMACEY. THERROS)

K25, PLEHIZEN HETE TSI (1555 log + 7Bk IE + NIBOMSXTHRH) o Go2 Air=81,600/
Lite3~$2,890 / Go2 EDU=85,990 vs A\JET7ETLR; LA HEH HIPT x Go2 (s =+4K HI550] 5 mt CV/ISLAM 223l)) o

FET}— i BB LB G AT (FRIFE B FE. PTAMEF ) o IR _v2_addendum 753,

BB R FLCHRHIEDE , X2 U X T AT Rk 2 5

- BB AR 2ERE (HZPT) x FH Go2: Wl R2ApeHs Go2 SINE ¥, %
A RLE S EHERIBOE TR Rz + 4K Ak m RIS, G BRI R AT E R
FOMHRX LE~A A" DU B 77 SRR 22 21 S A" . JEH M T 3 1 TAE Sk
o AL BEE (BLkBraREII) — X2 EELZNELHEGR (%) o -
RoboUniversity: 555 Stanford %% OpenMind S1EMHEH IWRFe SIEAR, B gnfebib
B EMLa NERL, W) Go2/Gl SFE (7 FRERBIATINGG 9 7)) o - BRI CEERHE "R
RIREE": TRALEN + BRI T NPT R . B R/gn (B TR, 3R
HAMLREHE) () o

U5 NTERBR B HUSBEXTEL , T8RSN T 3% -
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Yepg PO (HLesH) NI
12 B2 ] B E HATRACMRD, TGS PRaEER, 28
HHEHENGARTIHE fi6: Go2 Air £J 1,600 25¢. Lite3 #: FH Gl EDU £ 4.39 J7-7.39
#] 2,890 #76. Go2 EDU %) 5990 JiZ7t
%I
HEHRS OISR R (HZPT 2l EEEERBHEETE (& 3/4
RoboUniversity jAiIE) BNSK BRHFFEE) o /N
URUP-YNE T EUIREIN
JREEEHE B o+ CRRE (BEAIERT BE (DR + SR a

ipp)

(HH AT EIES)

W O EMGE: P E 2024 AERTEFEVISMERSY 233 TE [ +72.22%, B
2031 4EZ) 39.48 il (WUMTIINIOER, ki)  BEVS AP ENE (GIUR) B %
K5 STEM &ttt 5 1S (Grand View 142, w0, 1)

EAURSFRUT R, 5 AL WIS " RS H S RN ERALN A,
EFEH [ R Be i/ R MU N 5 B SN . AT 5 LA CAUEAEHE N N2 PR A —— F
BR S LR e, /AR DU/ NBU R AR AL AR, AT AME. J3F I BabyAlpha [ 2 3 B4 &
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LZHABTEMLRBY B+ L2TOR 194 FITEIEEE 1; Aldebaran 2025-02 B7=. 7= Pl B S ARk
Ji 184185, Moxie {552 1——"TLHRE " AN T A RS

B, P NEREIE = 2XH. Figure/Tesla/I1X/Apptronik {4 TkF#E “— 725" N
P HE PR E R

TR AR T AN THE. RS 8 10 FiE R E R 22—
FHl A PLE N A BEESETEINAT . BREES 8 BN TEE R LR R B AR TE S AN TR
Z). G EGE — RITRN . IR IR AR 5T AR W S BT LIRSS, U
HA% X o AT S SR S RV A R # RS EA R FHERUN R ERBE Y 2 S2 )11 4F FL 52
TR BE ) — R B VE 22 & R IARIEACIE . )RS HATHER SR A UK K B E R A 5

=z

13 %=,
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10 5 FEIBEIEIE: /- RIEE I8 PR

Learning Outcomes and Evidence — Locally Robust, Globally Cautious: Scenario-by-Scenario

Strength Grading, with Null and Adverse Effects Equally Reported

10.1 IR S T kAR

5 8 B THRIEERTS AR, 5 9 meW 1) s, B AR G4
AR FENGANERILAERGEG T ARReRE BIFIEEE, W W
demo MBERHEL. S5 B LT 22 M AR " B E AR R JE B £

BRI TN SRR A

L AomEi g, B ¢/SMD/d AU B R CAZR R oA 5 SSIEF T . TRk IRAL T
WEMERRIE . 2. S GBI FIC R 1BENLEE TR AR A EE . LLM RN B
GRAEES, BIERYFEEREZI. 3. SFhREIRgERE G/ SRR 4. 3aR0y
T4 o ATAT 2T 80K/ & 35 B0 IE W AT —— R R A BRI TR SR (GEI
§10.6) o 5. XAHEEM R SINIWER . BB ARG E . Hlas N WHY IERL Y 48 e Y
SIPLA4ERE. 6. EUAEAMER : LI BIHARL # IREEEAS——X A& ASD JEHE (§10.5)
EANEELE

REFEemN RGN kA B R Bar Ry (5 2/3/5/6 LB FLE) « REMA
(ZHOCHTRFESE) « HFRRRMAL (ASD X 17.5% FE"38")  #ESC HHE. /MEAR

+RLE RS DURIRRES # AR . R R ARARIEL DL . BT ar s B il 2R W
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STEM / #R32 / it B

21 (8if+5T4HH7) SMD ——
TEM 2024 £ R L5147 E5 ———-
nol. 2024 CTSMD
gy
022 54 d —e—
Wang & Cheung 2025 (432 vs #i#t) g F—eo——
7. W REIEN R
RS/ ¥
SRHZ WS Hedges g ———q
WHRMN / ASD
=X 3o CT) - e
HENA —e—
2022 i$FER 0 (BW) —_—————
S2022 ko (ClRX - TR*) | {
2 S5 0 (FEH) P—e—
—e—1—

SN2 iEM g (PUR)

WER Q/SMD (95%CI)

Eea @ iums @ T/FEF (WR)

K12, BRIV (/SMD si14it + 95% CI + GEHFHEEH) o STEM/%5/2E/ASD 4 : &/ 1MEE (F

2, FIE B5)) PIATE N, FJR: Zhang 2021, 1J STEM 2024, Educ.Inf.Technol.2024, Lee&Lee 2022,

Wang&Cheung 2025, PLOS One 2022, HE#-%- 5/ 2025,
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— AN/ XEWE (SRNNE)
- REEINME (RE. SRARBE)

—————

_ RPKE (-, FE)

Wi RARTN = $MBAIRTR (ZFFRTE)
FEAETRL/ S EOEREWEITI

RERY/ W®etE (RE)

K13 Frapslm g2 Crai: BARRERZRBRENW: X LENSE T+ Z T i) o K- Leite et al.

(2013) BS#E, childfactor2024cri (Serholt/Salter SZIF) : WA R ETESZ,

EREAER (EREEELER)  BYFRILEZHE . ARAGEEBMAEINE, By
EATTHRTE T A% 55 48 K 2 40550 I 8 0 7 e i LA 5 -

- Bt (novelty effect) : JLECTHIXHTEELER ALY SN STERUK AL B s ]
. BERGUHEHBMT S 2 GEF) « T3 (B%) « s GERE) « gm e (LLM)
ASEAT A AP i T B Y B 0 2 8 P LE 8 B A T R R SR T AR 2 ST G 4R R P o X R A B
fi. WRBARNKIESE (§10.6 Zi8) . - KEMWfG (publication bias) : FHELE R E 5
Kk, FEOCHNTRATE LR . RGBT PR TS R AR, E— IR Egger
K HAR W B WAHE CT oot 9 ——X W2 STEM bl mlE R EE 8 . - DI
JEfRAR: DL ASD FEE ], PLOS One (2022) JEirirHil 17.5% HIINWEFE BT A" 3
me RERFFARBTR BT, BISS T AEHI T A . - RS R . REPRIUR AT HE SR
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(quasi-experimental) MIE/“HEEENIX IR (RCT) , Toikse RHRRIER WA SR - MER +

BEES: BT AR LSHIAHEATE 80 A HOWBIREIE ' ASD FEE P AFEDI L)

10 Fl——Sa T AN DU 1 S 0000 - R # AR WL IR AL, S
BB TE R S ZENG R ALY (BB FENG. 25 BE4RT1) . MOV 025 5T B A A

SEo TURTE UIEEH . BB E YA AR ERR i B .
RANRBEIH AR TR AR, AT SN2 B T R R 84

g {HJGTH, HAGEF : Bk E WP BRI B A . A A A

102 57— STEM/ 95f% / PH A GEYRRE: h—ig)

STEM/4ife/ 15 B 4E (computational thinking, CT) J&4 ¥k 5t P IRIERAMEAT— 1, HEA
Wa Bz A5 AT LI o) 1 TH BRI P 638

BN EESE (E1) © 00N —SER S ERY. (g/SMD = 0.46-0.56) ——

- Zhang % (2021) Z5R+7C40H7: SMD = 0.46 (CI 0.23-0.69) '*; - IJ STEM Education
(2024) ZJZTCHHT (21 BF5E/30 %8 ) © ES = 0.488 (CI 0.094-0.882, p<.05) , CI F 5%k
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

FERLE) Benitti (2012) RGLGRZ @ ML REBE BIFAE v 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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R ZE R KU . SEXERRIR . CT Jeatrilii iy Bgger MBnR BB R RMA 1, BWRAE XA
Hh 2 IERCW AN KT BB PHPE 25 SRR R R R RS -

HEBEE : IEHE BAR X AR . SRR AR, H—, ZHBEESm IR RCT,
Toikse R R T H =, STEM 22338 A E A, /R H=, #amatrA
W/ (k=215) , H 1J STEM Jo43#HrAH Cl1 T REIMEM 0.09, $ERR0 B B (H IR
JE52. BUH4E: STEM/ATHE B 4Eh S5 IER M (g/SMD=0.46-0.56) AT AF A% i He F3HH X T IE 1Hi
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

103 8- EE%T GEEEE: J-497H)

T E S RIEIERT K% B2 B R 4RI AATERCIEAR, KSR > AR

BN EEER (E2) :

- 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 g~0.27 B d=0.59 B EEELR, HIAKIBRF BN Y ZhLI i 26, AR B H A h

BLIRSTH/IEAS, Brar s D LIRS . JEAUE IR, 125 A MR K L2TOR BF5EE2] M
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W BRI LA + PR B T AL 0 3R 5 A 5T A I A
RIS T

BAUIIRGAFSEE (B2 212%) © AUAZEA van don Berghe 4 (2019) 4 1T RAF A
LA B B E AR T R . AR Rk B U 2
MORGERELRS LA BT RBE SAE . . BRI (L2) %300, SR
BEAE SR AR ENTFA TV, 3 IE AT AT OB AE V25 57 S P T L, L2 AL
HEHL (zaze) 70, ST RITEZE, HURHLIE AN SIS UL TR
HN AR R

PGSR A B 5 8 E TR S AL K — A R S TAPHLS A S
1T BHEER G S % $83) . EHFH IR EIFNER . KRR BRI
S MR TR G, RROR EAEATRC s WSR2 BUKCAS Y S BT L A R O B e D
HLRR AME " G AR 0 25 50 Ok N R T . (ELBLAR " A0 SO T KR A1 e

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

Sl R AEGLEE T T SE M58 B AN . RS0 FEAE AR T o R AR BB A
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HRREAFRE. H =, 2h)LXEHTa RIBOU O, e A RARIS B B 27 8 e s e A, JEL 4

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

E

SUSZ) 1%) , AT B AT IEFE" 15 ROBCAR TG M IS o HAR BT RRL AT 4T B € i

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

10.5 37500 Kpok3E / ASD GRS E: ST 5E)

ASD THURH TG NE—PARL RCT JLoHT XHERTEE ., WRIEIER; ki E3 fFxg
Y5 BIrAR # IR/ REEEAR

BB UEYE (E3, ffafdiy—3) ——PLOS One (2022) JLirthrZiid 40 ks (& 17
i RCT) , %} 12 i RCT/346 ZHaRMIT /4T 101

- Bk Hedges' g =0.33 (CI0.08-0.57) ; - #3eThAk g =035 B X & ASD THiF 4
MIIERR ;- THEEYENE g = 0.63 HA B (CIARTE —1.43-2.69) ; -iZzh4EfE g =—0.10, TP,

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

Bi, MHIREE (B g=0.16. REE g=0.16 WIABE) . HEFIHEG. K RiHTisR
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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
HENLZY, HBLFEZ) 39% ) ASD AR ABFFTHr 20206, Gt e BE RSP B SR BEAE T BS R 72 bl
B, WHR—ARI: SRR BB LR, H AR RE e B AL R LS AR, A
B175E

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) .

BoliEds (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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WA U FTRAE — S st 2 (I 13) + R HAIRNEE R, FEAC BLREY
I TR, RAET AN EIRTHHEAKFRES . Leite % (2013) BIRAGE X TX—3
%, 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
EVE P

BRSO : AT BRI SRR AR AT (B 13) o —AbGlb 2 AR5 a]
—BNE TR # AW BR TR, IR van den Berghe (2019) M fliEiR. #Hlas A
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

10.7 358 KRERINAHHESE GEHRRE: s5—1)

LLM BHMRAZE A N, AMEUER; kB E6/ET 2Rt Akt s SHER M
5% RCT EHEHK A SCA LLM i, A ArSMEEIH LA -

FHEIESE (E6/ET)

- TalBot (ChatGPT x Furhat) : if/S/"17HERFSE, 1N 13 Z2R1JLE, R xmp I

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

/>1000 2£4:) , ZERAEEIRMER +4 ANE SR, KIERSIIEFEA 49 ME S R—HXEOR
LLM S5J0fi, REPEEA 2; - Google LearnLM (Eedi) : RCT (165 Z¥E[E 13-15 %) , K

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
NTEYRZ R LR R E AR T, 55 BB R HIRE R R # . X555 5 3R
SRR AN 564 — 5 Khanmigo &5 RERE A RE R T JENLES A AR, EIERIRIR"LLM X
I ECAERE 1", TR R B HLER NS AL MR SINYFRTEY) 5 SR 2%
TG ARG FrEB e Z15E XUl BOk BB o BRI 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 #las NFEACHE Bz i oA "Bl B W) SHER", AR Em s mf. X — e ok

TESR 14 BPAAAXERIL) 50 iR 5 51 BRI IR K .

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
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MEEL (CRE, PULBREREIN) - PUNBHBM AR (HZPT) $54# Go2 5
NYIERPIEAR B e, ARG E A REHOEHRA R + 4K BN EN5F, f55H
TR REE AT A B AR, BOMFRIE AR 2 A" DU BT s R L2 2T SR 5
#5 Stanford. OpenMind & Jj#) RoboUniversity IAIE(R R IR 1] Go2/G1 -5 $2 fHt M i Fe FE At 21
Plas NARHIIREE 270 XORAH 9 B IEIERFIW e B LS P 6 DU 2 24 i BB et
ANEERIALHPFE, sahfEh e TEMA MR BERETRTER , ek
IR E M SR L S RS

{HABIERS KBS AE ML RIS FAZh . PSS BRI AU H—, "CHE BN REAENE
SR, MRS I BSE M EAA—HZPT Zf1R TRESLIIRAREFSL, HEisA xR m s
JHAEHAE . ARSI EAR TS NPT T2 ST . =, S e AL IR B R, T
) RENZh 5 A SL BRI Se sz 57, A RTAMEDR " LS A EALBEE N /N AIR A . F 2, XA
"P AR P AR RE T SO T RS ECE TR, R RAGR S R IEIE S W ALY
TFBRIR . B RATEIE AR —BUEM : FRE R S B e, WA R R T .

BOASE: R R R iR BV 22" BT AR A 5 5, AT B RE 1 IEAEE
NEHEATHAN WRRE AL 2 (HH2 ] S MR R, @AD" IS HE BBCREH". 5

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

10.9 =it i %Dk SOk

SEEFEHEYRNERE SR (8 12) | AR BIREN =5 il aT R ORI SZAER)

RIL:
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1. STEM / 1348 4k: HEEERN (g/SMD =~ 0.46-0.56) , Z/b—T CT o404 WK 1R
iy, T B oR 10059195, 3 ME— AR o) I T BRGR B R E
2. ASD #:321RE: RCT Juipti/b-rhEBERN. (g = 0.33-0.35) , F4hFHIEHEHE K o —

BELHABAET IR/ REG GG BTG A R EG A B

3. WA RUVEE N : IR BB BN /W BRI )R RIRR AN AT S 2005, X%
JITAS RS L2807 ) AR e AT AR o

ZARSCHEILE A B R R B R R A ARG L AT SR - ME— A X I T RO Y
STEM/HH 5 R4E; ASD HAZ D REUEYE AR . JNH37 SEAME XU ™ BERR ) s B A A b I 1 — .8
TEFR A FIER Y 2 Rz R 2T, EES. B ARRERIA S, Dk
LLM Hligs NREAR L, B HTEAS R DL CIEA K R ERR . AR BT A ARINESR A Z .
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 72 /8 2%

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

#4534t L2TOR —iEinZEHR) E51IE N A% id%.
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A EIE 7 BRI SS TR W R 5 "R — iR B 2" E 4 ATy RE ) BRI E
WA Z ALY 5. R & AMESHIEIERE : 25 E/AE BRI BT % TIN5z 5 1Y
fii o

TR B=E (MH) ZMZEm—38 8 B MIRERN, 8 9 B b,
510 BSS AL . B (58 11-13 &) bl 5 11 mEE™ L oy
VLA B3EJR) . 55 12 B4y iy TAM SRS D st Bl s s Bl 22, 48 13 B R BSE %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

Py, PR AL L7 0P S0
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DHEREE R - TlTGHES TAM - 555415 Jf 5 9

AR N SRR E SRR 2026 HAG—HTH A A 5
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811 = MrEREEA: AEFEER] VLA SRS Bk

e

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
19 2026 FERGHBF. FFFEREISE FBIRXGETE: "TEIB G RG E RS B A1 i
FEWK. Fr 02026 ZEME] ; SHELRIHEE 50-60% g B—IRIKLTTE . (RIFGALH,
HIETELEN] : 77 B b TR 7 1R L BOR IR 1 -

LT 5N "R SO 7 e B 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, ENHTREEMN () o IB—HERE, "HRE" SRS B2, AR 2
S22 Pl R R —— R I AL A B RE AR AL AR BACERA, BeAT A AT R B
fr HMRBERL. Bk AU " 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

FHEREM, DLGENBENUN KNG, JEBCRTE M R (2 %) o HIiffT. Ripmsin s
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"R BRI B A — R TN GE T/ et R, WA RN RN A TN IR +

SEYN+ IGIE", ABLERSS T B A AR ML A E R -

TeE #2019 BERL (§11.2) , FRKZIE 2026 [P EA—3iHE VLA HEik2
(811.3) « kyg#imst (§11.4) « WESRSMEERBMHEA (§8115) |, RS Hm AR

(§11.6) S AAMRERAERMBORIEST (§11.7) , /NG5S 12 %o

11.2 2019 BJE 54 DA yrbu iR 4

VERSEFERLE, Jese iR 2019 WREASL. HAEHE =TT eVt iR e C | 5-1;
LR -

L AL S SR ——2019 JRAxF 2016 WRAHTHIR LgEaTy, RO R, 2. B HliE
B—— ARG 28 RIRERER: 3. RECFAITRR—RIERS. P EfESITRIE
4 MRS REAR —m B AR SRS 5. AR R—RE. BRE5HS
WA 6 REERE—EREE. FE. WEBS NIRRT 7. FER—I RS
BB B4 o

S
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T, MDA URFSERI AR . AR EHNN. FKES Tl (2024) fEIGETHASOHEZR ZAEH)
HWr o, HICERPOARBRRO: R ATEF " HEORZA, WIEY 20252026 4FEEHK
ALE-AL WEAR: R BRIE M RS , R DR LE Tk N R WRLE A7) 452 B 7 i

No
FEGX AT R PR — 6 4 T HYIRSEIE R . TR AR B s ——EAR T 1), 4

N D b
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Mk ik Rif BURS5EIE

HTTr 5 - ARIEZ - BT FIHEOR - PoAn R - B T - 2% 3t

AR ROCTEEMBIRRE: PRk REER. HiRS P E
BRI AR SRR B AT S S B SR O, T

HERE ML RE A,
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fisk A BRSE5 S WSS H AR TRE IR IR & -5
PEU SR

PREEREFIESF ITIETT IR - P 4516 SC I 50 2 P F LI ZBZ R R B J
T GAIEX o M RETFR BT HIBF T H b5 T 18 i BT 75

B R T IR RIRTIGRG R BRI B LR Tr 15 I
T JTIRIEGEA TIIEYERE . B TR MRS e G 77 75 L 5

(mixed-methods evidence synthesis) HEZHEE, 755 1 ZF kit hiT—H.

Al BB FRSEIERE (RQs)

R B A ELAR T )M BRI X — T X 2026 4EAEREFTHLER NHUHEA
B THLBL. BORLIH S 5 BRI VR TR, TR RS
CGHHEVRARIRA LB R (2016/2019) BEAWHEIRATILER . HLEE—H
HbR, ABRICBE A M OB

- RQU (BoARBHE) © B AL AR AR S P 1455 2 T /G R ARBR SR "Rl At
UG + LB VLA {1 TERTREREE LRk 2026 450 E R - RQ2 (RES)—iB
W) ¢ R, IR CIE A AT HE, IR A
SHORIFETMBE HEMAM S AT - RQ3 (WEAED « A3k EH L
BN I SCHUME. B R TR T ? 5 S T 5 24 0 S 2 T AE S KBS, REAng
IREETE? - RQ4 (BURIATE) © & EZHRBLE SUM AUSLE AR " 40— AT TR

5" Z B TSR E R SR RS IISCS s AR A S SFOMT? - RQS (A3 |
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) AT E RELRMB B ALE STEMATE Y. B854 BHEE. 28%Yy
SR 2D A T TR BGIE SR ? IEYE R B S AT - RQ6 (FAEBEA) - HEL
ar N EEEINAT BB S VLA SakEmER? | R os. Bl 5 _BIpissser B £ 3T Rh s
o

RAAFE 5] B BIA IR /R B, HRGER & R R S5 a LR

A2 BT REITIEIESE &K

AWM T, TR FEA T SAER & RS, P& g7 % M=
Bl

L. RECBRGR XA IR T R 5 — T SE R T M R % 5 %
M. BRECHN RS MRS (45 RQL. RQS) o 2. TSR = Ml e — i £ R
G B R G A14 RIES RS LR, LUK IR EER (RS RQ3. RQ6) .
3. B SCASIHT X 45 R 5 B B SN BOR S SCHOR S Y 10305 Uk AR H
MRS RS RQ4) o 4 (RIEIEHE A B — B LIRS 5 0T 15 1 43 2 S A
B, WHGZHNRSMN, ROZHT] (R RQ2 RAJHHW) .

FRARAT BN —RegR, FEE=. H— SEIRARSL—FERE Ak, Hi
B Pl AR AP TR S 5 R AR B AR AT I SOk, PRS2 R R Tk
Ho BT, BOR SRRSO, BRI R . K=, HiHRE S
F" B B T T B AR O )RR 5 S B B S A L T LR A L
MSEE R ABHTERS M 5% PRISMA Wif R k——RME. ik, Blh. ZaMAFRIH I

B H AR B AR UE L HOGE T T R S L S 2 3R, T S0E s e
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Fll— A PR A AR REEIG B R . DU+ BRSO R R g S, D

BESY IR + IR B R AR N

A3 BRI

B R AD T R DIATT, SESE— IR R RIS RIE B SN HERR IR

A3.1 N

DU 2 IR A R T

- AR Google Scholar. ERIC. Web of Science. HEAIM (CNKI) ZF22AREHEE, H
TR RAELEAE —FLIERTE. - TR ERT S RIUIR AT HRE 51702
i (&% Mordor Intelligence. Grand View Research. Research and Markets %% [N & HF. Rl
WHrgEBEsE) . AT IR G IR R g e, - BRI : A EBUY. HE S5 HET
B, DA G E SR S F R AR BCR S B A% - PRI TREM. L

WARAEIRG FR W5 WEWRE . AT e SRR oo,

A.3.2 Kk

SN AR FE IR A I B R R S i, FEALHG: FEMLgs A / educational robot. H B
fie / embodied intelligence. 9% —i& S —3I{E / vision-language-action (VLA) . EHEA TN /
agentic tutor. 1 JE4E / computational thinking. AJEHLZE A / humanoid robot. JL#E—AI {# /
child-Al protection 4§, & REFTEYA Wi BORK. PRI HER, IR R4
5 4 5 BRSSO B 2 L
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A.3.3 BRI 55

EARBRIRAEE 104 2025—2026 4. XA EALAET (AP ALEE. HteE. B,
BUGEA TATBAEGY) | 97EIE SCEUITE T B SRR I, A ook LU /405 40 o G B I R
R [ — N2 AT (. BT — AR B AR5 5 R AR o

A34 FRII
BRI TS SC AT R v — ol CBORESC. iy 2 AR 54
Bt FUAIES0) 5P (TAAIRE. BEI00. RETEHE) . —F5 PR

HE: BRBA O TRV, BAAREI AR

A3.5 YN HE bt

- gION: TR EATFAIADR PR ARATHER RN KHREE . - HEBR: TCIEWIIR.
RFEATAIE. HRTIEIRE, AT ANIEXEK. - MFHREE: OO SR 2T
AP . (OB TR S b AR, A TRAR R B BT A GdiE R A JT I 240 50 S

TR AZ DRETINARAETHE S (W A10) .

A4 BT B

BENIESCHY R SR e — IR SR 5 T R P il LR -

- ZPW=,AWE: Iy headline H 7 ZRA DT PIAMILRI A ENIE: A H—HU4
BRI BIRTE" R AU DA SEINR G5, ARATIRE. A5 2 ISRk
- DREIR GG RAAESE AR/ AR E R ALY (b BEE LS AT 58 1184 132 1258
L% NRY) 44 {0 3 4%) . P RIDMRESR . YR 2. - MmOy (1th

i) - LR E eI RECT . 2ot © billion"—HPUFSUZ M E I HE (11278 = 0.14 {23
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JG, #)0.0014 billion) o AL ILHFIMEFR T1ZxF h SC LT FAAE R GEMEDR LA "billion" i KU ,
B ] JE SO —— A b ik 2025 4E AL FHE WS 413 {Z56 (2 0.57 {23£5T) ThidE 4.13
billion, 4% 2025 4F7E i 7 17.08 {ZICTIE 17 billion, FHAIH & 2025 4EEEHHH E I 89.67 1Z7C
1Mk 89.67 billion'™7, - BRI : BURKISCS AR H I RS — LU T H30h
s MARRAET R RAR RS (B Digital Omnibus #EIRFRIE"$25E, REgZaE
RT3 Regulation (EU) 2024/1689") %, - B H MG - THE I8 po IS RS B — AL 2155
W G ARZEFBIE T HRIER (FERAE. RESOR/R) , oo DO 8w R ik
headline {7 BATIC ALK . BAPRIAZMENR (CLHERX / FHHE / B 104& / B

H) -

A5 SRPE RIS DY a2

NGE— AR R VRAEARAL T, AHH T A R TR T AT {5 B 22, AR A W TR -

LS — % FAT VR SO ——Z AT PR 2RSS o 5 REsid, WfEERS. M
VERL R B S HEAAWT L eIk . 2. 58 2 B BORIE SC——BU . WEVIG S E R Rk A
MBOR. EMS BT AWRESC, AEGE AR A BRI . 3. =50 MU & 5 M R a5 —
— TGN R s B AR SRS ATEE R, bR DR (Gl w4k

HH) L IFRBESRASEERIREL L 4 BN ATLEA S P AR E

=TT G R TI M E: WIEERAR, SUEECRA . ARSI AL B bR AR S A%
ﬁno

B REH S G W5 R B FEIESCRES | DA 5 A5 5 1A
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A6 BIRHE S R

HE RS —IREE LR AP R s W R R A AT RORRE ST R
PRSI, FFESR G AT AT 4T RE S a7 bR -

- [EHBEE] —A LTS ECE = B HE . S AN S

[iAR] TEANIUREL S 5P IaE . MR L. - [ EER]

WFBII. %

PSR BRI, REANELT R, - [ RER] —AChAR N, REMIIAZR .
X REEIERST T O AW : 2026 AERATHYHY VLA/B 5 ARG R 2 AL S FR
B R AATIURIY B, B0 U SEE AL B A SR A LM B RE AR S0 085, U

%637 8 e o £ P H B

AT ERLGEETTIE

P EAIEHE LR R ER G, DUk B2 ER -

- MFBELGE WRTORE (AR R, WXKEL. BORARH PbieE) RAMHZS
FEHURGETHE IR, B TR R G A IsIE. - PRFIXMETE: g5 SR DX E]
Fk (MEEREF LG N 2026 £4£2) 2028 {23670, 2030 4ERJEE) 5558 f23670) . AL
Bt CAGR BB —f R E AR A — TR o0, - RN R EAL B 70 5 RO [F) %
[ S L PR B 2 T LR B B ISR R A R T s TR 221 5 LLM BREILER A
A ERR"CIEA R - shROEIFF: R A5 R IR SRR IR (GETHTER

REM G DRREX) . WEEE T EES AR, 0k AR S B & sl
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A8 WIRHRE

AHIR ST B A R T S R DO LAy B . R RREWIERTT: O BEIH T RE—FN
FOTEE IAPRIT TR ERE (AIFRAE A AT/ R F MR, #F
FUSPE I = A X AU T B INR B AR 5 @ R XA %——headline $738 5% =
MRS DR, BICBRER SR () g N A —HLF—II 5 1 4 Hok
SRR, LR — AR RS @ 4 5iE SWE IR AR S R T

fEEHETT . SRR EEZRICR ., EXCMEFINRGILEER N HE 7" e il -

{523t Research Design PRISIA &% - $RD2 -9 %k
TR TUG wlERw =533 GRTATE WS e
Sysleratic niew Masrke! trisngulsticn Polcy wxl aralyss Cidence synthesis

Hiv 74k Data Collection ( f¥31)) REG - LANE - FAN S 20252028 S HEKA
T e las ™ Rk Bt ana ) i Ty T wiRE T
RUTCE -0 ) R By - Trulen EMAMTARTE w5 TE& -RC SLENJ EF ¢ SRleR
ARV A BEE V FaK NO5-Z006 1 4 4 f HEash

#¥: 5 Verification & QC ENSE o RPIE  baksd

2 By
27k (=°ME)

R Hfoe ED oty EESE L Tt
- 2 Z= 7 il RN ELFSE BE S 2 H

ing 5i's Synthesis & Writing

LR - ARRS WFE AT - T uilsa
Single source of truth Chepler-by-chaoler traling Coneecvalive ranges, conllics saown

o « EUESE

0Y - EUNE - ‘ ’ A ‘ ’ A e ntes
Transparency

1A 23LANAE SR NBUANID - VYK - SNARCY - LAY OMEREVE - AvE M

K29, BIT 5 iE IR NG T ik A EE (1 IE i 71— BRI B G It~ 45 - T T ) 5 T AT

HERIE (55577l BRI BOR T TGP DFIE I PEIEHGE ) + s LIz2 M R IR=A W [T28)iR 1ETfE
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IE (1Z7c#billion) « A5 BGHALHE VIR K : BB 1T FHR A EE W 9eRE (PENDING 52 S H T AitE

FHIAL BEEVFIAEIIR) o IR : LIRETTETT o

A9 JRFRIES B

AWFFAEBRAN TR PSR 258 i 5 AT L -

- Bmsk O WA IEE WAL/ BT BED Bz A ST SR Te AL
B, BAAATRE, HLLEWETRNER GER AL0 iR F) o - FiEFSEORAHE: HE
BRE MRS HAETFEARE ST RN ARRE, YUANEE X ERER, MRE 7R T EL:
AR, AR EARE D REARRE S HER AT - ZFREMRE: F0 k5 R8s
ZWRT —FRBERATR, VKB TR, CHTERESMNEESOHRE. - AL BB 5 A
RILRK: AMEEM A ERGERB A T AL S TRETRREE SRR, 2L
T WSS NRRE LA MR 510K, REAWSHUEREN. EE L, AR
FURY" RSP R AR B — PP AL e . T REAE A B PO B IE bR TR, BB A AR

i} A B

A0 yEv] Fvk 5 HEE

ARG BT A AR P R e 1 5 A U SR BGE B B IO, ANl s RAEHUSR
ZXBHE T AR GNIEER RS/ EE% . BEEIGER M ST |
BN WU R + ARG E T R BAIRRL BRI IR M R 5] B o
WA ATHE . ORI AT W5 A A P B IC T IR F- 8w Atk Bl Bt R g

SRR R 5 A5 B KR WL % G
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KRG — F 1 F 14T (kL GHEA) « — WRF (BT RES R A G

i2) s = WRG (GRS AGEAE)
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fisk B ARiER (hgext i)

PRFEENCRIATE PRGBS 25U P RXIIRLG HER . ERGIEX (LR 3
HHRE. 4 BRANE) RiF—H LBEHETR . RIFE TS — 7R —

JEAM T 75— IS TP 4

B.1 ARt

#EHA AN (Educational Robots)  EME&. «REREBFHLE AN LIEH R HEL%" T
HATHEA B TSNS NHE " 5" BAHE RS B RENB B IRSIES N "G —FRAEE LA
2, 2026 WREEFILEE X, FFEH TR S/ e AT 4R BE LN LLM U

P A#E (Educational Robotics) iz —. 8 2)H BT WENEMNAY
2153, fR3E€H Lego Mindstorms. mBot %2, "M 22" 5T H R YR 57

HH MRS N (Educational Service Robots)  — iz —. $RA&EH S AERERIRS
PLEEA, S5 E. — A LR AR, AT STEAM. EF%>). BB ESEyR. REHN
NAO. Pepper %,

=fAfs (Three Roles) 2019 hiEBIRIALFRNRL : BOEPLE NTEB h LB BN B F

(teaching assistant) %% T.H (teaching tool) + *:3J{kff (learning companion) =Fffi .

REJ)—if# %2 (Capability-Deployment Gap) A Jz FAZ O A AN A" ZEAH A

B+ BEERE R AR SEIT AL EHR S WA, MABENESMEHENE:

—HUBAL T KRR LLM R R4 S0 3 B B A0 1o,
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BAEARZE (Maturity Tier)  DUREARRAEX S BHE /8 /[ BHx /] HER
(deployed / pilot / demo / vendor-claimed) , RHYRE J15] F b4 o
FEr Y. (Novelty Effect) 27 3] F G UMM ds NI BB LG A2 B A IFN 55 W RE 4R T

W I ) s B R R R I S A R IE BRI T 4T . A P B AN DA R A 20205

B2 FARARTE

HE4E (Embodied Intelligence / Embodied AI)  j& i3 ¥ 3 A4 5 PR5E 5 I8 48 B ARG 5
KU MR B —OR—3ER 3R 5" BB 7EY) (embodied co-presence) ", J& 2026 4F
PR NG 5 im) 47

-1 5 -SRI (Vision-Language-Action, VLA)  {EHLSEIAN. 55 BLRS Sl i
45— JF] — i B i D 2 AR L FT R BEAON " BRI B ST AR L TR AL AR B
PRI/, £83 4 RT-2. OpenVLA. n0/r0.5 & 5649,

Fhb )AL (Foundation Model)  DUKIEFHA! (LLM) HHU5-1EF#E (VLM) R
FMRHBTINGIRL, LA NSRRI . B S BRI REE T, By K"
it

HEAEA (World Model) 22 SJEREBNASHLAL. ATXARRZSHEAT IO 5 B S B8,
FHRIGHEAT L RIEMIEETL, SRS =ZATH: O ENATRE#R (4 Genie 3.
Decart Oasis) ffi" A Britt R/ 8GRI Z3": @ AR B A% (W NVIDIA Cosmos. Wayve
GAIA-2) MHLEE A/ A BrENIZEdE: @ BUERR (I Meta V-JEPA 2) {EHLES AL A
PR, R — R R R R/ IR, BEE MR AR MR (RS A .

FEAREAVECR M) . aAECREPR A A ™ il 2707,
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NIELES A (Humanoid Robot)  HEAR AR Ck. KT BUE. XUIRASURE) AIHL
w5 20252026 AEE" AR TR T/ R EG R E S ERE SR
BRI TG 2R ATBHE N IR E AT RS/ R e,

PUEBLER A (Quadruped Robot / Hlasf)  DIPUGMRZEIAH SN A, @il S
LRI I TR E . BN (BEWETET) « 5 STEM/IEM-SHk il e,
2 2 R REE N R RIS T A —— O N B RS A OR A AU B S S M
RE—TRE T 21 DR A o, ERREIREYBRE. ATk H N 187,

RI5F (Dexterous Hand)  H#&% A M. 758 SO 4TS BRAER 05 BT . = ATE
Plgs NBRAERE I BIAZ OISR T 2 — o HORBEZ& D B GEMF/AEE) « K (480K) SiR&=
K, SERRME ARG PE)R (ROTF AP, HURSE) TG B SR B R
DIV e 4, BRI E h B R EN R SRR E S BRIER TG, PN FER
BHH 22,

IEBRE S (Harmonic Drive / Strain-Wave Gear) — —Ffhgidlibh. mfg . RRERER
RS OE AR, R NTENUE N R ISRHE it 2BRGE i HA (RBReR E%. B
b (SRAEBSE) IEXEMERE, RUVENES RITFHASBE /BT RO T Z— 24

1TEIRHZAL (Planetary Roller Screw)  fEJiektia sl J B4 S ks BE (L3t &
NIEALER AHE S He iR (2 28.6%—35%) ot = (i) Ly, 3 I 7= S e e g
R B S 2 T B B IR AR 125

fbSEAL R / BT BZik (Tactile Sensing / E-skin) @it JE /7. $3E. SU% L2455 T
e N5 B4 1 RO s WLSE- M SE B LA R BRAF I AT R 20 32, HEL B2 JBRBR 4 o R 8
S RS s o B
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BIRME 5 H B HIEG (Teleoperation & Embodied Data Paradigm)  H S50 % %
AR SR RO A% Bz SR A ETE BRI, HAETEW BB h R A5 1E4RAE BN GREAR AR
B 1% HEeg (Rot) , HEAR SRR BR (4 8 MEEMNAS M IERIERA)
——HAUBE ST BE /RIS AR B RE S, MOBR SR B A LR AT B
JRARE T,

BIReIK / etk Tl (AT Agent / Agentic Tutor)  HARBUIKZ. W] 5 EMRI 5 A TH
TERBCES WA R BE SRR LLM i Khanmigo, TiHERSPLEA 10

BRIk %iHE (Agent Orchestration) X ZAMEREM/ THIEATHE SR, fHS TEME
FBEF RN o

NYEJIEIKES (Six-Axis Force/Torque Sensor) [ [a] ISl = A7 [0 115 =AM J7 o] J14E )
R, T ANTBHLE AR . SRS flse s i, & RIS —: EFeE oy 19%
THEZ) 58% (2024) , B[P EGSEIRTT 20,

wmfU#fEEE (On-Device Inference) — MRAFENLE: AARE A M B L HBETHER (THRR

W) . RPSEEME. BRFAS T AME, 4 Gemini Robotics On-Device 5z BRIt ¥

B3 ol iR

HLEE ANEIIRS (Robot-as-a-Service / MaaS, Model-as-a-Service)  LLiT B/ %5 75 232 fH41
fr NRE S B AY RE TR R X B BEAEAL S B A 50-60%. Az 4/ IR AFTT B i
SEHE R AR S 151

BMIIARA (Total Cost of Ownership, TCO) s A MIINLEE A, SHEME. At

Bl is4e4 . FEPlas A TCO it 5 H{LZ) 50-60%.
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RERY BB Ee 552 (VLA Algorithm Layer) 2026 Ji IV gEAHXT 2019 WA R K454
PR B R —TE"AL B 7" 5" R G Z R 7 i i B i is 3 R/ VLA YR E, fE R
LKA, 2 2016/2019 PR 58 & NFTER B LR 2121,

STEM/STEAM  #}2¢ (Science) « $i AR (Technology) . T.#% (Engineering) . (&R
Arts) . #(%¢ (Mathematics) B52ERIFHBIA; STEM MBS NEMRAFHERAR K. BN
e SR

IWHE B4 (Computational Thinking, CT) =i HAE2APMEE (M. g, Hik.
B A7 SRR BT 5, R/ L NBE ORISR B bR,

142 / i142 (Narrow / Broad Caliber) W EBFEIG AT ES O EORE

(B WA, ARSI SR) 2024 454 44 {20, L& CEHARE,

o

Plas NEH

k55 /B 2024 44y 132 270, —HMZEE 3 15, VIZRRM 2,

B4 fEIE5IAEIARTE

Mg (Effect Size, g / d / SMD)  BALTHIRCR KA LIRSS, HH Hedges' g
Cohen's dv FrfEfb¥yZE (SMD) : AU B BIRIETE TR IS RIS s, Aowit. S R
ig el

TesMr | RGi%5E (Meta-analysis / Systematic Review) X SIS B sUikfT E B A o
AGUR L R AL, A R BIRIESS B 2R

KFMwf (Publication Bias)  FHVEZIRE S WA RN FEM ARGV MWZE: AR R HESIH

Teo AT I SR TE HAR A4, (U Egger #36) 4528 %5
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%4515 (Emotion Recognition)  iHid RN L. HEFMHB MEGERSH AL
A B CALERZEY 5 5()() K25 IEEBFE VM A LR AL (2025-02-02 5EfT) =

WMAMLHZIRS5 (Anthropomorphic Interaction Service) DI T57 25 AP #4716 L B
AL k55 E CKATERERI AL LSRG EHE T IMEy  (2026-07-15 JifT) 281k mA L
ENRAEBEIRE . AR5 BRUOR S R R RS 2.

AJ{% AI PUyfll] (Four Principles of Trustworthy AI)  ##F%4E (2024) fitkkat Al 1558
TABE G NSRSt ARk A PARRErE. RAE R AR R
THI& R — RS BB A 5 0

ILEAMEE 1 iR BFRIR4E (Children's PII / Biometric Identifier) 3% COPPA.
GDPR Art.8 S5 2RI LB BUREHE ; £ E COPPA 2025 B1TH A4l NS AEYIRA N ILEA

NG B FE5E 4 opt-in [7] & o

KRG — # 3 F (ERGHE) « - F4 5 (HARE) - — W CD (RHARE
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Mk € EFRBORX IR (9 EZ/HIX + 3 FEFRelZH)

KR ITRIIE 12 12 (P fE . £ RE HA B Fise. AT,
HIf# + UNESCO. OECD. WEF) [ AIHIEN # S L #-AL fRIr . 540 U5
LA B — R LUE T R g WE Digital Omnibus #ERFRIE"HEE, FARAKEL"

o [ E I T B ] 26 57 R Do >

CA U kss B

LERBE VI NIEAS T SRR 5 L#E-AT 58 XU i 20 3 W0 I e 8 R AR I .
B EMRE. By S, HA. SAFEEE AVGR/ALGE NN T IR SILR R,
2025—2026 4F ) kR A I HBEVE L R . TR IR 5 A R/ AL PR B IEIS

HSCHE AU SeE RS AR H

C.2 B/ 2022k CHBE LA N s A S X s il L55)

{E3E SO IR KR AR ERH M

1234

] CKANTERERINAL BBk 2R B4R N3R 2026-07-15 i 17

HERSEEET HURESRE. Bl (EE 2026-06 R
gy / PEE HE"EERCEE R AR
FLHRI AR5 AN 14 14

VgL RN E VNS
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