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CHE 22| 22 H|o|H mto|Zefol2 shutsto 2 XhEEiL|Ct, HI0|HE A6k, DS shgstn, XS F CHA| XS
B AIZELICH Axise 55 3Ed H|0|E AZl(compounding data engme) 2 M=|ien, 2= 7|047} f—
Has JiMotal M E 2F Y0 CHEof| ot I0|HE +HEX|E AYst= HMYE F=(closed loop)E HAMEtLICE

HIOJE = 2=l H[E0] OfL[2t A|ZHO| X['Z 5 7tX|7t S7t5k= AHto] LTt

Olefet 49/9] CIOJELE SHa! 4 917 i HA2 712 SHEA0) 22 = 717 HlolE| HPl TS UE N0l 10
& A 917t HI0|E|S SB5He RRULICE 0= BHETIo RS WE Txj0| W Lo S8 4 giXISH = Hoje
&2 S D200/ BY RR0IN CIFNES RISHOR SEAL 4+ UBLIC

O] H|O|X|= M| A|ARIS| TXE HOIF£= K| =0 s RILICE C0|E 2| 7IX|E +HA|7|= E210|2, 0|2 /R0 XS
IHJEP M| ZEX| ®MIE, 22|10 2 ofzof| M EtSot= 4415 O |EIX (four-layer arch1tecture)§ A
O|X[O M= O] 9| 7HH QAE AN|5| CHELICE,

HIO[E{ 7} &

N 5=5= o0l

AXIS
ROBOTICS

THE PRODUCTION PIPELINE

END-TO-END DATA FLOW

Natural-language task — deployed policy — back into the loop. Four stages, one continuous cycle.

STAGE 1

WORLD
GENERATION

LLM-driven task generation
builds simulator-ready

scenes from a natural-

STAGE 2

BEHAVIOR
COLLECTION

Contributors teleoperate in-
browser (MuJoCo WASM);

policy rollouts collect human-

STAGE 3

DATA
REFINEMENT

Replay verification, cleaning,

and IsaacSim augmentation

with domain randomization.

STAGE 4

MODEL TRAINING
& DEPLOYMENT

Pre-training on
demonstrations, post-

training on corrections, sim-

language instruction. gated corrections. to-real validation.

POST-TRAINING CORRECTIONS & POLICY WEAKNESSES REOPEN TASKS

StLte] ALHMQl et 2 ) i 2ROl M of m| ==a FHEHo| FofHo| LiZ0]| OfH H|O|E E +TEX|IE ZYYLIL.
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(Simulation Data Platform) (AlZ2lolH)
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EF

Ef mfo]Z2tol(Data Pipeline)oi|A &olgt 4= Q&L
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H|=E < OF7 | X]

M ZEXI HIZ2 470 OF7 [BIX] AlS 2k S et 7HEO0| OFELIL). ME2 Z2t0[2le| 2t HHAIE MESatsto] 2/ R0l XMS3sh=
718X EHHoln, of7|8X(architecture)= 1 OO M 2S5t AITIC 2 M S 2 H|0|Ef QI Z2HFE] HiZ7HX| 0|0
Kz Uil AS 22 FFEELCE O = & 72 71| 242 8ol M 2oL Tt

HMECIS HZ H

) ELlo[g E| FESEl= OPFIEIN AE

2l - Al E8|0|M O MM, AF 1x|.)k|- A7|0FD 228 H|0|E QIEH0|A — L2 AXSHE MM gl A2
|| EHE (*I':' IOIM) 20]4d El:e*E|E|—>LB A=els 22

SHE - 191F Al (A A L1 2HIY OIET|0|A — L2 1913 A|H RE2|E|

A dloje =H Al

ol=ga} - O|0|E] - xe| - &g L2 28 =712 44 (model-conditioned generation) — L3 2 &

ol glo|=atel SHEE H0[H ¥ 2E sHs — L4 HiZ 2 E0t2

2t /59| 2tz dHhAl2 obF|ElX (Architecture) ol M &2l

2} solgt
1R 7E CjAO2 SHEXIZ HEsh, O |HIX s et I)s

% QUBLICE. 2] M 71X| HIBE 2} 7B 222 86
0] 01%7 PES/=A/E AHBILICY,

sCco
el — |
2026\ 72 0| RS} FoZo| H&l - ozl ZAIRE M £|x2| 2 DAgger HIOIEIAIIX],

YA 2EH2 C|0[E] Y RE 2 SHETIK| HE FLE HEst=s At s 45t W MAMCZ &Y 7tsdt
NS HEfAE 55t AOlets &= 7KK iy S2HE L

20264 72 7|= 3% [ BEA S22 QFEUD, 2 BA S22 FE 0|0, §50 DE O|HE, 29 X|E U A
X 4x|= SEX|YLCE
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EHA| UH =3 sl g
0 - 7|9 Foundation) 202618 M ERZ A =HEi@X AAZE - A - sHEo| dERE
7| = 7
1 - AEl S ofofE{Al 2026 282 T EA| + Franka Sim Dataset - 20770 ¢4, 50K+
(Engine & Dataset) 7| CHE CIOJEf  A|91 H|0|E{; LIBERO-PlusoiM 0.5 A5
Al 88.8 &4
2 - Ojojz2lel W IBH &t 202632 V2 A AXis V2 EA| - ALt Y 2 THA|
Z(Pipeline & Global 7| g Bm 4+ 22
Scale) HEA
85 6~12718 2026 8% H|O[E AT M| Z|Z2| 72 DAgger H|0[E{Al - ARR
— 20274 x MEfA| x oJolal=1=NoIFN;
St Ags}
&7 - g olD  mb2Oo|d R MS28 JHsEH|OE AY, A
2 T 7tstt Y MA

kA 0 - 74t (20264 127] (2)

S5: 2etex AAEE - GloJE HH L KM - BY s 0E 0[0jX| AESME 2

e MuJoCo WASMSE E5t ¢l 7|5t

rio
1N

=

i

HS YL,

AE} - A2 Z0|04, 7|EE H|0]

o Zf 2H|, A™ A|A-(Privy), 0| Y2 THo|Za}Ql

o Z7| XY HIO|E 9 HX H7|7|(pick-and-place), 27|, 2F

HEHA

o L2 ColE 47 L BlAE

= Hl==

o BaseOllM 252! CI0[E] AE H £X 0|4 7|5 2 7HA|

Mot (2026 127])

o ''0f2I Xto| &D|(The Little Prince's Rose)" - 3% &2 10,0007H 0|42 R& HIXE +&s5t1 0
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https://www.base.org/

O = et&oh F| AH| ER0] Hi2Zst0] 2 X=X = £AlFHen]) My nto|Za2ielg ASIMSLICh
o XH|E HEH Product beta) - 4770 2 R, 20,000H O|A2| AtEXL, 1047t 2F 180,0007H2] HH 2 SHEHY
O, A o] " Aot 2|21 2 -HI0|E AE 7|sS SAIHSLIC

Eh7| 1 - 21%1 2 B|0|E{ Al (20264 257| (D)

SH: F o iy RES B0 S/05H A HIX|0t =2 S MAISh= CHE o[BS SAIRLIC

HE - = MY QITl(Task Generation Engine) (API / 2 MH|A)

HE 0l Zohstof & wimh 3t DES SAIZ OHALICE HOJE CIYNS HEsH HSO0R
£ ALRI, MIZSIEL 75, X9 U 0101, At RESISE 4o el 25
B0 2R XA, YA, BEE SHR PAE Weks 2to| 2222 Xistol £2 HEN,

o [tE 22 el X[A(Multi-embodiment coverage): thd 2, L Hust 28 & HFHE dE 28, {01
L-0|= HENE StLtel AHit 2to|E2{2[of| M S&F X[

YAE THOR Hete MM +HE Al H0[HE 7oz —_rl%'%@ AlE2/|0|4 7|8t Franka Research 3 HO[E{4S
S7/HRELICE O] HIO[EA2 771 FH |0l ZX 207712l =% %Y, 50,0007H 0|2 217H A4, 60,0007H 0|2
Y A Y Yoz RN, GAte] "Eate + 2 AL XK (Browser + Retail User)" ﬂEfOEA*' DESH

H =<
Z AIO|AF E3iE0| 72, 22 U CIAAMS SA|0f EEE 4 QI22 AZFL|C

ol

A1t - Sim Dataset V1. si{gf GO A2 &8l 10.55 X[ A 3—.?

88.8Z A&3ion], S H|0|E #2 2 2= RoboCasa365 iR Lt 3
Z1t= arXiv:2607.2158 801 27HE[ASLICE.

r

F Z3 LIBERO-Plus dZ2E0| 83.90{A
1.3XQE =2 M52 7|E3MELICE aliEt

I AAH

£t7 2 - mjo|=2tQl Y S 2 2HE (20264 327| %4

25 X532 &5 40| - 22 (Data-to-Model) FZE 2t45t01 22 2 7|42 1E§HL|Ct

HE - Ats && % 43 mo|=2fel(Automated Training & Validation Pipeline) (3£7/)
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YA AEEAME H0|E -2 (Data-to-Model) ZHO|Z2tR1S &SI UFLICH ALEXH= GAF 22 Z2| HIOIEE
28 RS 522 5o, shigEl gAo dd A1|71| ds= HESHH S 5 U 2|0 A Al H|O[E{ol| M &
M| B2 7hset RETMA| S| STt S| AZELICE O] RO HENRE= V2E Salf 0/0] EAI=|A 20, of2fiof A 2E5t

ZIts
= XS ote H 45 752 oFF 7 el B2 LT,

AT (2026EF 78€) - Axis V2 EA|

MK

SHZO| thaer mfo|Z2felo0] 4l Fx= MEEUSLICY.

o AZetg A¢(Post-training tasks) A - st&El YH0| E2tRX0|A M= 7[0X7L7HYSH 015 'y
st1(human-gated DAgger), sie W& HIO|E = Che A Hhs shol| AL E LT

e Hub IH“71I(Rede51gned Hub) DE 20| otLtel ‘4oiF7|(Pre — Training — Post)E 2} ZIgix[H,

o X He i*EH(Broader coverage) FOMQI Ch H gl ore 22 el 2HEY SX|, MEf N3 ERIEE EE
ote &7| 2 g KAELIC

o [ ZHHSH ZXf(Simpler operation) - M+&E ECt RE2{2 M0 AB0i|lM A= 0|HE|(end-effector)E

A MO e, J2|HE 5L S E HE22/6) AAS 22 A TRX| 9| X|(pre-grasp pose)d|
e =+ s

o HZE H|Oo|E{(Verified data) - 2= HZ GIO|E= S ol AIS2{|0] 40| M ZHME 2 Z22|H L2t 0{FE

2 - 229 A& 2F2H(Global Market Expansion) (327/)

£0], R, SHOIAOH(SEA), S&I=7I018H(CIS), OFZ2|7t, SOIA|OHE E&tst 5~77H Al X[ A|ZHof|A Z
K€ =S oLt S8 = 2 24 Mo 8 HF
&= g A A

=
=] T'__
S ool & 7hscte SX|akE 2 AR E #E5hs WYL f.

o 3D g FH|7t AZE KpAH MMt A2 0|M -3 7F HRK(sim-to-real gap)E &= MZ2 AI22|0|E
to|z=afelof 7|8tst st =2 1~2HE 37

H(POC) 1242 s =2l@l(recurring revenue streams)2 2 &tst7| A|%f

&35 6~1271
ZIMICH 22| AIZ 95t 7|8 1= - 0|8 F2O| STHo|M B8 2202 |0|E| HEIo| &HAH
X 2o tH0|at=s M| 71X E2HS HiZ g = XISH|C}

— = O

| e 2 2t Y
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Fueling the Next-Gen Physical AI

From Data Scale to General Purpose Robots

Aug 2026 Sep 2026 Oct 2026 EoY 2026 Mid 2027
(@) ©) O O o

Data Engine Sim V2

Scaling the Proven Ego-Centric Pipeline 10K+ hrs, millions of

Paradigm i i i

s o Maximize in-the-wild data traj. Largest-ever Continuous Scaling
Overperforms existing diversity Multi-embodiments, Human-Gated failure
sim datasets more atomic skills recovery

1st DAgger Dataset

High-Velocity Yield & Partnerships
Global Ecosystem 100k+ Network & 10k DAU et YIS SIS
The Uncopyable Moat 500+ hrs Ego / 50+ hrs Sim daily

Expanding to LATAM & Eastern Europe
Partnered with 5+ Top Physical AI Labs

ey o & = = 3x Growt
Commercialization $~1Mn Exit ARR Growth
Closing the Value Loop foundation model YoY Revenue

2-3 New Paid Pilots supply chain Tripled

+&i5t0] 2| Edol|Me

[ ]
-
o
o
>
o
_t:'_l
1]
ro
=
oQ
o
(@)
(@)
=)
—t
=
(@]
o
he
@,
5
L)
o
[
e

e
=2
x
=
o
>

Il
i
[s)
m
i

e 20263 10 - Sim Dataset V2. LISt 22 Efet HI} Z512 ME3} 7|S0l| 2% 10,000A|ZF 0]&ke| H|O|
E{ot -0k JHO| |0 HIX S StE LT V1o M (LIBERO-PlusHA 0.5 s 88.8 YA)E HIECZ,
Vo= 29| LO|=7}t Z&HEl F2IREAMN H0|E7 Y& stE 2 7[olg4+X o2 I|MSICl= B2 FII2 Y5

2
e 2026E & - MA| £|Z=2| DAgger HO|E{ Al ti2 217t 7i ™ (human-gated) A S+ C|0|HE 37t

Of D2 WA 22 || 4 HOJEf TS S 2FHIC

—

e 20279 1=7] 0| - M| 7FX| L|O|H AER] REE X|EHO 2 SHEglLCf,

2. 228 HEl7 - 2E517] of22 B 24

o CiRE HES A (Massive network) (9~108). 22% 7|0{X} 100,000 0|4, U7Iet0[2XHDAU)
10,0009 O[22 tgtstn 2tElotH|2[7HLATAM) 2 SR/E X2 ShEiL|C

o =2 M £ (High-velocity yield). i 1213 AIE G0 500A|7 Of &, A|Z21[0] CI|O|E 50A[ZF 04t
= MM

o St=X Pg2(Academic influence). 5 0|&t9] =& Al GI7ALF HEMN THE M S ZSHRiLICt

e 2026 & - H7HH20E(ARR) 10082t E2{ O|A} HIO|H 315 =it 2! 8t5 7|8t 2R £2 M8 S5l okt
ARR 1002 &2 0| A2 EAetLCt.
el _

12i(Paid pilots). M=XQI SIEL0] X 2™ 7[40t FIH2 2~37212] Rz THUS A ¥

mjo
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e 20279 127 - Tier-1#IH. £[2 & 2| Tier-1 22| Al k2408 2Z 7| H|0|E B S=0f| 4] T
SHL|C}H
= .

e 20274 Ftt - 38 I TH CHH| OHE 381 &S 2T

Z+7| - 7ebsd ol =2}

Axise| Z7| H|HM2 22 X5 I8 7 elZet(open infrastructure for robotic intelligence)”t &= 22
2 O0|H, 2, 20| 4B 7Hsst &X 0|21} YISt 70| =2 7B 2 XAIREA R85 = HE/JIE 15st=
ZAYLCt,

=
ol
-

S
A 22 JHEf(cross-embodiment) TH2H|0|M BH S =50, 07|15 SIEYK 2F Mol M2 7:1?5
| A|Z8|0| M -S4 mo|Z2tolS Sal HiZZEHL|CY.

i CjojH 2 2& I’é(Open Data & Model Markets) Xt 2 Zt= F0IXp7H o Zl 20| MA Z=Z40]| w2t H|o]
EHAOILt HME ZIHE 4 Q= HI0|H OEIZ]0]ALf 2H Of2fLi(model arena)E E&LICH A|Z2{|0]A MH|A
(Simulation-as-a-Service)2t £ MH|A(Augmentation-as-a-Service)E Salf ZA2| LHE 22 4t
HeEof| M &8 7tstt MESZ NISELICEH

AS 7tstt @Y AS(Verifiable Coordination Layer) 2&¢l 7|01 £X 0|2 Salf & M MK}, C|0|& 7|04Xt,
DESEXT SSE EEY £ U= AL FH 7|52 MSRLCh &% 0] E= gy HAHLE2 #Het== 29 8
EE JHs o™ LT

REMICH @IE{H|0| A (Next-Generation Interfaces) &ot A2 25| FXsH= VR 4 X2 Soff 7|2 =2t 2ot
Y QEHO[AZ = £HE 4 gl Fust &322 MA &E O|0|HE S C

Cte A7) —

INES S v

RS MMt Zg MeiE S, K Bl 22 YHXE MMHS etR LIt

o[ 7Io|=0f M= A Y s HubOllM 24 27|, A Bim MM 2tz 2Py S otLhgfL(C
QIS

o I 22}2X(Chrome, Firefox, Safari £+= Edge)
o HAIE L= LES AFE/(Mac, Windows £+ Linux)
e GPU2ZQ - WebAssemblyZ ALt E MujoCoZt E2t2M 0N 2ZZ A|E2|0|42 AlFHLIC,

o 22X MBS ?IEF XLU(XIZO| gl= B2 PrivyE Sdll Ats 44d)
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7he

Axis Hub0l| &3l Privys Ssl 7+25t™ 0|HY, Google AM, X(Twitter) £ 7|& XL 2 QIFE 4= Q&L
Ch HEo| X2 ¢ | %= 82 Privy7t A2 2 K|S HMELICE 0] X|ZH2 HI0|H E 2|20 MHst=
2Ll Q718 £56t Adl 0= Axis AFM Z2IE(Points)7t XIZE/LICt.

4AXIS
-y ROBOTICS

Get Started

® Send Code

G  Continue with Google
X Continue with X

8 continue with Wallet

Hub &T{&7|

Z270I5tH e 7ol Hubof| TIQEtL|Ct, 7P b &|20f| St 22 AT SEHSHX|IF| M AHi&st|(Pick up
where you left off) 7}=0| EA|E|0, A&5H7|(Continue)E +2™ 2t Ao 2 HIZ S0t 4= QI&LICE 1 0t
2fofls 2 E 0| UL S5O =2 “*IEIEH ZF ZH ol AlL2[2 | t74|(Pre - Training - Post), =0|= &

—
o2 SF 22 Eolst 4 el

KpLofA S= AE #s wls F 7K H o] 7|52 AIggiLICh

o Live | All E22 Salf &I &0 7tstt 2 i ot MA| &) S22 HEHE £ Qlon, T 0|72 0|85tH ArHst
&(Pre-training) == AtE&&(Post-training) 240t ZAISI=E HPE FE + USLICHL

o ZE{(Filters) IHE0AM = 0= (1~57 &, Beginner 2 Expert/7Hx|), ,
S), 7Is(skill)(Pick, Place, Stack, Rotate §)2 7|=C 2 &S LHYE 4 USLICH

& o/ &=(Todo /Done) Mgt 7|52 Slf 0|0] 2tz 24 S el 4= UELIC

No. 156 [ 72


https://hub.axisrobotics.ai/?tab=hub

* 50 82 Hub Alliance O Explore

Pick up the Plate - Mobile Bimanual 1,846,475

Pre- Kitchen

o LIVE CAMPAIGN
7 Bitrobot x Axis exclusive campaign

LUREE S

Live Al

Pick up the Plate - Mobile Bimanual
Pick up the Tissue - Mobile Bimanual
Pick up the Water Cup - Mobile Bimanual

Put the Lychee into the Bowl - Mobile Bimanual

Eed A=
Ast= AU S 22/l TIATLICE 0|52 ZIgy viAl2 a2t 24| ThAjof| et ZatEL|ct
o AIHElE(Pre-training) - AHESA AN 228 AAXEGI0{ 2US etEotil A/ H0|HE MAELICH A
st 2td(Pre-training Tasks)S &Z5HIA|I2.
o Al=8l&(Post-training) - &H&E HH0| 2g $8st= SO ALEXIIL 0|2 XHECT T @37t HlotH X|
OlHE g7{gror wH™ELICH AlEets 2 (Post-training Tasks)S &ASHIA|L.

T 42 25 A2 0|M etE2 EeteXMoM 2 2EEN, QIETo[A0= SH, ™ B H 2R 2= Mo 7|50

o M3 (Success): ¢ 2tz (Task Completed) B0l 2t=Z A|ZHO] EA|ELICY,
(Portfolio) 0|20 ME &0, AZ0| R E|H =X F47F FAIE/L|CE

:olg
"
OOII
N
Jhu
rlo
"
[m
M
i)
to

o Hif(Failure): ZAI CHA| A& &= oD, Hifist A= Y2 EEX] 41 £0[x YELIT.

H3e 2 M= A 4 71 SEAH H0|H g5s YJRiLIth s s +d8E ~ A= 42 5T AU A
KHoi[A| £015k= 7Hx|= 2t o Eo LT Al 7|52 25|Q0)| BHHsH ZEZ2| 01| A MBSO 5H0H, XtAE
&
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Hub 2| 7|
PA O 550l = M| ZEX| =7t 7|s0] QUELICE

A TEHSt SS2 = 156 2YS MSeiLith 2= Alliance 22 Axis ZRIEQIIIEL] HYS

e
3ixif Alliance= BitRobot Networkol| M Mg MELIS AL Ct 21¢] A (How Tasks

A\ Alliance ©® Explore ¢ Leaderboard

Global Simulation Subnet,
Dual Ecosystem Rewards .
y < BitRobot

Axis powers a dedicated Subnet on the BitRobot Network, uniting our simulation engine with
distributed incentives for massive-scale, open data collection. Worldwide participants complete
simulation tasks to.build the ultimate robotics dataset while unlocking dual token rewards.

261,380

BitRobot

Access Simulation Tasks

leoperators, and compute resources worldwide through its
ther with Axis, they are building a distribute eline for embodied AT data . .
On-Chain Verify & Score

Solana Ecosystem  $5M Grand Challenges ~ DePIN

e %

Earn Dual Incentives

Explore -
zt xtofo| &
i M I = | [ |

* Qé'gsoncs A\ Alliance O© Explore R Leaderboard

Explore

Total Tasks Total Trajectories Total Users Avg Score

1,616 2.0M View all + 70,045 59.9

—7d +8.9% 7d 17.8% 7d

TRAJECTORIES PER DAY — las s BY SCENARIO

kitchen

home ——
play —

office —

bathroom  exmm—

+4,751 today workshop — cxmm—

All Scenarios All Skills

#02243 Put the Card Holder on the Tray . 29m ago
#02242 Put the Camera on the Tray
#02241 Put the Sunglasses on the Tray

Put the Sunclaceae hasida the Card

Terms of S
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=
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OfRAZ 5 0|

7|EE - 0|
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b
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] £%

Q/W =(Roll) +/- (EE X22 402 3/H)

A/S 1|(Pitch) +/- (EE Y22 402 5|H)

Z X 2(Yaw) +/- (EE ZE52 S22 = §|H)
Jeln, 22 % 2 ojgas

x
SPACE D2 e|(F21 1) / 27I(E71)
C B4 22 T HEH(C) (L HYolet sHe)
N HI3=ZRIE ME
B OfR|at H|2EQlE S
v SIXf T AC 22 2 M
R B3 ol 4= 27|51 2 17|
ESC ZENEAENE = IR
ormt 20| M 3 wo| siLiel 22 TS ARBLICL C 7|2 2 C1E 22 T2 HofAS 97|% 0% 0|5, 5|, 12|
H 7| sA) EAstEl 22 Zoj HREL

HIAZQIE(NSZE MZ BZ S@1)&= 012 THAZ M= 71 2A0| N E5]| REEILICE sHLte| THAIE 2t=st & Tl &
2 7HZ%%H ™ 0| THAIN EX|7H LM S M HSEE CrA| A[Ztet= Tl aliEt XM o2 SR1eh o~ JUESLICEH 5HH
StCto| QIZE 20| E Solf U0 st 22 Zo| vts £ 8 ZHE 4 JEL|CH

(=)
CIS CHA|

o XY L &2O| LHE Xtz diAl g &H0I5ta ™ Zted Bl (How Tasks Work)S & Z6HAIL.

o XM A1 7| S5t ™ ATSHE &4 (Pre-training Tasks)S &AsIHIA|L.

o SIGEI MEMS WHGIH AISSHE A4 (Post-training Tasks)S & ZRsHMA|L.

o M J7|ZE0| M LF HATE HOIE X E Oafi5H2™ ZOIE(Points)E & XSHIAIL.
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XFo1 HFAI

-1H o™

e o7, £& HIFLE, 2t CI0|E7t st&o| E857I7HXQ IS BEeLICH

Axis Hub?| 2 & %42 H|0|E HH2E|(data bounty)ILICH 214 S et st 20| O1EH MO = A=K, YA
Ot Uo| EMgH=X]) X0 MZHEXIE 25 7|25 2465 H|o]E{Ql & o] MM EL|ct

DEXYE2 M’Si*ﬁ(Pre—training) — 5t&(Training) — AtEsH&(Post-training)ol2te= stLte] 228 w2t
ZIELICE Hub?l Zt 2Hd eh=0f= aie 21 o] sixl MEfE H0iF= SYst 3THA FAZ} LIEFELICE

ArEsE

O| THAO| M= 217t Al H|O|B E &R LICE 7|0{Ats HEFREH ERE HAXEG &g et=stn], 2 Al2 oY

SEE
Zf¢4o| Cllo|E{ Alol| StLte| Al B|0|HE FTFetL|ct.

HJIILI

s
el AlA H[o MHX|H =ZE HO[EE 7|2 2 FMS shgetL|ct. O] HHA0|M= A1 S geld &~

sX0|2
o
[

-
=
HEe + glau

E
AR M= 4

MESS
S5 E YHMO| 2l e +3l5k= St 7[04X7t 0|2 H=5t1 wAelL|Ct ZF M2 Y| O3 Bh= st50f AR 8E = &2
Z2|A| Hlo|E{(on-policy data)®! stLte| A 7|28 FItEHLICt,

DE EHATL 2tRE AU2 250N S=2(Ended) SEHE FAIELICE & 742 HIO|E] =& EHA0M = ESiZS| MsHE
2HM01 = C|O[E{Allo] M0y, APMEEE @8t Cist A/ H|0|E{ Al (demonstration dataset)zt A ?
wH H|o|E{Ml(correction dataset)O| O[of| SHEHEFLIC
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8= oY
0|§(Name) S&iclor & 2edut 21 YEfE EAI(: "HAl F7] - 0l5d ¥ 22 (Pick up the Plate

- Mobile Bimanual)")

ALkl S 20l £3t= 7|E W - ) THY,) APRA, AR 24 50| e gt - 2 A=

(Scenario) 15 0f0[20| /S

71's(Skills) Aol =etEl =% 7|5 &7(|(Pick), =71(Place), 7|(Stack), sl (Rotate), =717

(Transfer), @%(Atrange), &el(Insert), 22|(Separate), == (Reach)

LHo| = Beginner, Easy, Medium, Hard == Expert

(Difficulty)

AolF7| £ Pre - Training - Post EA|

(Lifecycle

stage)

£%(Slots) SIXl CHAOIM 7t 8 4 Us AEll

£t (Steps) 21 CIEH[O| A0 EAIE|l= =M7F Fol 2l ot =3
A2 2 MM TS Soff 2HS0{X|0Y, O] AXI2 LLM 7|8t Mg etgal thast To| F7|7[5E MEHOILE FHH|H
Zut 2 2EY SH7F ZebE o] TS| AZATIX] CHst R ALIZ| 2 Z MABHLICE 3EHA O E L E 27
AL X| st MEf HIEQIEE &gdl 7| HS FEE 7|Fotn g o= Tfeie o~ QELICH

LT

=SR2 1] AFEX} =7} OfL[2t HIO|E] &5 =8 7|E 22 AILHELICE O 20l £R0] 1,20070 AL 240H2| A
Ap7t 242t 53| 4 A-lBICHH & 1,20038]0fl =3RS W sl THAVF SRELILE 2 AFEXAts S8t &S 2|0 52|71
=Y o+ AU

Of &7|= tlolH XMelgs Sthsletes =0 ASLICH XEHo 2 TEZ9
2 2| H|O|EE ddst= 012f 7[0{A12tZ ZEX|7F QLS LI

&

He ddste s8E 7|0x=H A

Ul ot
SUSH U2 £|C 53[7HX] 22 S 4 JUSLICE ZH A IRet 2 A7t 22 M2 71 S2 X0 HIo|H 52
MMEHH ) YItE Satet RE 52 2129 20| W2t 7fEAM o 2 st H|0|H Z0f| ZgHE!L| T,
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Ciot EOIES AAHE ) 2t 32| F4vt Eh SHIEIXIS YALICH S ARl0] ALBXIOH Sofshs 7Hxl s el
g tizpl 0E |R0l B2 §¢0|n , E|T H47} oflLICH 05 S0f X2l 0018 22 30%0] R & £%0| H4
= S MAS UCIPE 2T MRl 22 & Mo BRI O £2 Ha 5t

)
by | K| ogauq

Lo

= 23| &7t E & U
PS

ANE =| L
7|Z& M4 0 40| OfL| ™ s =do|
o dt =

= L =

|2l & Alliance ¢}

=~
HEE MY 5 2/0|= HubdME THEL &Y %Y S MSELICH

Alliance 24 (Alliance tasks). Alliance MMO|M = TELHt S22 156 &S NSELICE Q7S FFdt=
2= Alliance %] 7|040ll= Axis ZIEQt tELH H40| &4 XZElL|Ct 34X Alliance= BitRobot Networkoi|
M 2YE|= Axis M8 MELIQJLICE ™ MA| Z0{Xt7t e M EUlIofA AlZ2[0]4 2 S a5t HdE HH2

= 2o{2tot 2H|lofl M HBELICE Alliance &2 AFESHS 21400 Hub2| Yt Zrit st SHAO 2 ZEEstn,
Hi Z2 020 AF Aelet CHELICE Alliance 7|01 C0|E{ &= Base”| OfL|2f ZtELH H|2l(BitRobot MELIS| A<
Solana)oflA AZEICHe Hofl R2aioF &FLICH.

A8 X} HI0lE{ 2] X2 2

A S 2t=5HH sl 0B = Z2EM oo Zafelo 2 MEELICE

z=c

S210/0lE Aa 7|2 (xte) HENIO[E] + 201 24 + X HH 7|2)S 17 |Zsi0 HTTPSS Saf %o =
gLt

ET LTS

HEE 2= AX2 AIZ20|H0M TH =0, A7[0rH 7|2 fad dAtRL &7H S2|H Letds ASELICHL RE5H
ore = st ez HeER o0, Babsoz 748 7/0f Holsle] Eo| ME HolH slAss %
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THE| 7[5 M3 0f2 ZAte AIZIRIO{RH(VLM) 75t SEQ B BIt2 THE XS HIPHEE H42 ROBILICE A
$51% M30| 22 HA0l FOJR Q17 AIZHE HIIE|TY, KIS 2hRSHE o TRFH 2I7to] HHRlo| He4E of H2 |
+8 HELICHL BIHs MEHOR UNR|S WAIOR 0|20{X|H CIZ 7|0IX7E ALBRLS| M2 TIISHX| aLict,

ZEZZ|Q0|M SQIE A3 7|52 2|10 MYFILICH MYE 2f M3l 7|52 1150 1ID(Data ID)SEroHHI
Based|| 7|S&|10, A ID 2 704Xt ID2F AZE|0] M| HEZHEH HE 7

of e Al 7|20| siE o 23 (Epoch)2l ZQIE (Points) EA|0fl Z&te|0f, MH5}K]| %*8
(G5 HANE 8HX| 28| o MY 3 Z4=(Sign & Verify)2 Ax5HIAIL,

m>
o2 o
rlo
_>r_
E
E
_>.'_
N
E
<2

2 7|E2 558 A H0|H = HlEl = IsaacSimoiA =H|Q! 2iEstE M MdE 0 HAM At 28EL
Ch ¥ Hl0|B = W HO[E Mo SS=(0] sliE 2 YOl AbstE0f AFSE|D, 0| YH|0|EE FAH0| CtA| Hubz

S0t L5 ot F7|E TI-ELIC

CH: MEBlE Hel

ry a2 N lol |
Al-.x_i g!'u ==
AHSHS 2A0| TIQUSH=ZHEE] AFEXI| A H|OE{7 FZEE|7|7EK| O 1Y 0| T | =X] AHEHL|CE,

AHetE ZA0M = AFBXEMERE 2R S HIATESI0 212 = fILICH 2 EHAIE @F g10] 8 &st 7
0| stLte| A|¢d(demonstration)0|0d, O|= s 22| 7|2 Y S st&ot= & H|0[E{ 7t lL|Ct. (00| et&E H=Y
0| &xfi5t= 2ol CHai M= AlEstE 2194 (Post-training Tasks)= &ASHIAIL.)

g lE{Ho] &

ol
=

Jal

Feoll
5107

tHH0| MA| M H7|2 ™etEL|CH AlZ2|0]M 242 MuJoCo(WebAssembly)2t Three.jsE At

o 5 e
ro2 ACIYE|D], BE H2ls MBI B2t oA 2L MBEFLIC,

5
At

[0 3

oo J
nz A
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S Aorics  Putthe Pear into the Bow - Mobile Bimanual

GOAL REMAINING SLOTS

Pick up the pear and place it into the bowl ° Y b

(Please note that the goal reference show ficarms 326/1, 200
in the lower-left corner s for illustration on\v

the actual task setup may differ)

4500
STEPS

Distribution  Top Ranking
1 Pick up the pear from the floor.

2 Placeit into the bowl.
CONTROLS

Move

GOAL REFERENCE
~u

ojoi AU

AT H(Top Z¢ 0| F, Eto[od, X[ AlZE S FPS

bar)

eiZ oid(Left S, HS7FO4AT A ©A 22 CHH(DHE0 ol AT ESI0] TA| LIBS &fel 7ts)
panel)

EY(Center)  &A[ZFAZ20|Ef, 22 E JtH|2t(arm camera) PIP 2t & 2IZ T S20[H

REZ ujd L2 &2, 0|, Sat&(pass rate), 2t=2 AZF 2% (distribution)2t 4 £2(top
(Right rankmg), otz MEHE Hojz=8H &0 IJIII(goal reference)
panel)
= &30 0[0|X|= =B HEf7F O™ 250(|0{0f ot=X|E HOoi0q, 2f Mot} 7| =740 dEZE|7| WiZof| &H| Hi
Rz o7 OHE 4= JASLICH
EX Hlof

ArEXH= 23 7H(task space)oilA 222| A= O[HE E X015, 7iE 20| ofL| 2}
gLICH 47|78 £ (inverse kinematics solver)7t AFEAte| S 9X|E 2H& ¢ EH
OlM = 2 E 37 RE2E 220l B7tE MEStOE UL 2RME oAl 22e RAE 4~ JASLICL
M 7HR] 4 Al

o

fujo

REH =tol MEE =+ ASLILC.

e C2iT(Drag) - EX Ho| ujzhM 2 S £2 A e Tsto] S A|™ HHE w2t J2[HE o|s&LCH
e 2Z22/(Double-click) - 2XIE
pose)z O|SotEE, HE 7PII7P e

o 7|2E(Keyboard) - &&7|2t E/D= 0 IO,Q/W A/S-Z/Xe 3™, SPACEE JEIfH ==t C
M Ao 22 2 HEtol| AFZEILICE A

o o

I'II'
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A8XtE HIEOIM X 225 IRV = B2, & OiX| X[g& dEstn O2[HE B7| X A2 5= 2 =

Hof ZSstok Lot

21521017t 2? HALLIES ALBSHIAIR. Shto] EIZ 2t § N S2f AZ20le MEjS XaHstL, 0| THof
M SR 2astol BE o) g AEhS B 4 /o0 HA| A4S XSHE Chil £33 Bast giaLic, olefs
T152 S5 0f2f E7E THE SIS MENOE 7|28 4 UBLIC

S sAllch= ST FHV7E TR &3S WatULICh A|A-O| 2t tHA|2] &tz S ZXA|SHH siE BHAIZF EAI=0,
O£ &0 "=A &7|(Object picked up)" — "SHE SE #9222 0|5(0Object moved to target zone)" —
"Z4| HiX| 43 (Object placed successfully)" ot Z2 =M 2 ZIHELICE,

A =0l M= 2t H|of Bl(control tick)otot HA| AIZ2{0]8 HEiE 7S ELIC

e q_robot[t]: 22 HE MEf L &=
e action[t]: ALSXte| MO HH

o X7|FH YEN(SH AN & 22| gEl )= A= RO0IE ARSk(seeded snapshot) 22 7|5

o —=
(=pN[e] |E c|>:||'

A0l A|=7F RO FX| SNV} 7| ZE7| HE0 2= SXel S 2
O]dgt 4~ A LICt. of={et SH22 2l xid 7|2 HS0[ 7ksEiL T o H[O]

—

afol 212
ANAEIZ 3 20| SFE= AEE RS2 AX[5HH, YN O 2 Ty SH|7tH|2f 2 S IEISHA| 842 AHEH0IIAM
SH Yo =Eot= ZRE 20[FLCHOl: XIEHel S50] gl SX7t 9753P71I FXIE).

M3ZstH 2 2t2(Task Completed) B0l 2t A[ZH0] FA|E|10) AFEXIC| H|EO| XSS 2 IH7 A0 YZEE
LICt & £ o] Heof Zatz|X| otonf, &3l 7|Z0| 1 HS Sall ASE 202t HOI=|0 ZEEZ2|R9| 7|5
(History) EHoil siiTh A3t SHH EAIELICHALE X O|0|E{2] M2| N (What Happens to Your Data) &=xX).

ZA| ChA| AJRS10F E CHE AJRIS 7|28 4 QALITH BEO| h7| AlZHe glom, 2t il AFBRIE Z/Y 55/7Hx] 22
& 4 lesLich 22 (distribution) HZ0A XtAl9] 2k A|ZH0| CHE 7[0iX}e} Blmal Of = $ZQIX]| SfolsiLt, A9
£9|(Top Ranking)ollA 72 WE Ms 7|22 2018t 4 J&LIC

2. &% 2%(Slots filled) - 2{¢iS +=l5h= St &2 H|0[E £X0| 25 CHE FHOIXtof ofs AT H<

Al A= YR EEX] o0 A 20| E YlELICE R0 BF ATIE|X| FUCHH JA| TIA| AEE 4=

Ls—
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n
I

lo
ini
=)
1
i
]

ol
ol
m

Z0| 0|55 LHLISI=S SHA| 2. CHe 2 E HES2IE Bl 37 0152 NS 2 Xe|gh 7, ol ZH =5 LY
CtJ

= StEAl7|= 2hel THX| EA0A ZE HIOSH Al 2.

ASHIAIL. H Bl A0 M= 2 Y S e 4 1 0|2 A== CHA|

slE =2[7| /Il M7t oL 2L 715k | st A& X
2 O =0 QFgX o2 alist 4 QUSLICE J2Lf siiE 22| 7iX|= Z|10 Ha=7t Ol 22 7|=2| B O 2 HlLtE]
D2, 7|E 7580 H & g 4= QU0 o & T2 CHA AIESHYAIR

ER0| XY E +st= HE5S 2HESH Fl MO E AL LI E a4k Alets Mie| 2tE Walg dYeL|C
APEEEE ZA0IME ARZAZE MBS RE 2X0(H 2 o WS Bo{ELICh AEehE 2 (post -training task)
OlM= 20| 0|0] 2t HHS A1 UKD 2tHSHK| = F5LICE 7|0JK2] A|A OB E 7| 2 ShaEl HAMO0| AA
2 XMYS £AlSD, AR A2 HMo| LR E HOl= &7t 0|5 Z2[510 M5 a4 5| CHA| Ho{HE Faof| =
HEs AYLct

AREA| W H0|E = EMZ0M 71 71X|7t =2 Ci[O|E{ L|Ct. 0| OF~| X2[5HA| Rot= &t EEs E2fst
0{, Yol O3 Bh= st&ol| 8857 | WZYLICH 0| TH &l HAM2 CHA| X}A10| XM2[5HK] Rdh= ME2 &80 e ot
1, 0|13 Al80| CHS AtEaHE 2112 FO|BILICE, 0 28 70| 0|2H HiZ 2 2 1% (Model Training)g &%=
SHYAR
MM

EHAl, 2 AL AIE20|E7F B AR EhE 2t SYstR|at, QEZ0)| 3 H|o{(Run
|
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* ASlSorics | Putthe Smartphone on the Book  + PoST-TRAINING : 143ms

GOAL
Pick up the smartphone and place it on the

book. (Please note that the goal reference Smiceme syl ATEESERIEE r » Run Poli
shown in the lower-left corner is for e un Policy
illustration only; the actual task setup may —_—— * n

differ) - o

STEPS

1 Pick up the smartphone from the floor. REMAINING SLOTS

1,200/ 1,200

2 Placeit on the book.

CONTROLS TAKEOVER BUDGET

30.0s

+500
‘GOAL REFERENCE

Right

Up  Down

3 D

Rotate

AlZ =8| SEH: 2@l Hof 20| 5 A% 7|53 CHEIELC.

& d3l(Run Policy)2 FELICHL AREXIIt 2taets S0 2R0| A2H Q2 2 £l S AZRILICH e Hi{ol=
A0 =2 S0[2t= Lot ebi|, s HES| 2Estl il 7hsd0] 20l= =2 Mo s A et HAIX| 7t

OSELY, TAKE OVER THE MOMENT IT MIGHT FAIL @ POLICY IS INFERRING — WATCH CLOSELY, TAKE OVEl (00:16 T IT MIGHT FAIL ® POLICY IS INFERRING — WATCH CLOSELY, TAKE OVER THE MOMENT IT MIG@I

GOAL

Pick up the cat figurine and place it beside - » o

the remote control. (Please note that the CICEEDY HETERS "

goal reference shown in the lower-left ™ Take Over
corner is for illustration only; the actual task

setup may differ) o

STEPS

1 Pick up the cat figurine from the floor. REMAINING SLOTS

1,199 / 1,200

2 Placeit beside the remote control.

CONTROLS TAKEOVER BUDGET
30.0s
Move
Translate the gripper in 3D space
+54
GOAL REFERENCE

Rotate

L —-

YHo| 22E H|ofetH, HHER M{A 21H|(Take Over)2 HAEL|CE
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HRE HI, 2ot x|, 2R E S 1Y S YH0| Hulijg A2z Hol= =2t HofH 217|(Take Over)E =21

S MOjS SHEYLICEL WY A/ES BTtets 20| g LT HF 22 JHUsHH ZH0] AAZ Xe|& 4 AUKAE HEl
off MO 1A ofjtt= HISHA =1, 17 =24 7H ot A 27 trdei|ct

uy

mwM%ﬂwaaxmam
HEtEOIM N85l 2

TROL - CORRECT THE TASK, THEN RETURN TO POLICY ® TAKEOVER ACTIVE — YOU ARE IN CONTROL-CC (0:49 "ASK, THEN RETURN TO POLICY ® TAKEOVER ACTIVE — YOU ARE IN CONTROL - CORRECT THE TASK,THE

REMAINING SLOTS

1,199 / 1,200

TAKEOVER BUDGET

30.0s

+5000
GOAL REFERENCE

Rotate

MO Q1A st SEl: ZUS n e 7l ChAl Ao Hod S SHELICH

Yoz 2

JH
5&
=
A

ZRO0| ChA| YAXQI AEfZ S0t HAOZ S7|(Return to Policy)E SFELICH H0| ChA| MlS AIZ}
U2 O|O{ZLICE, O|F CHA| @R 7t L AsHH ALSXEZECHA| ME S HAZE 2 Q120 20| 2tz =| 7Lt AMIfsHH Al
Mo| B=ELICE

Hlo{A 1A ofj Lt
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30%&2| M|of#H 217 ofl&t(takeover budget)O|

SEA
=

|-

—

Ao
32825

2t
2

ofl= Al&siM 7t

I.

od

LHo

Clr=

H|of

| &4
=

t510§ AFSAEZE =S H|O{0f] Af

—

==
—

o
L|

=

s

=
K| mf

[

=

—

—

t

5)

=

b

ZHO| CHA[ A[R12
LT of
1S &

(o]
H

s

=

o

=~

AESe2 duf X2
xt

|5 E==7t1 0[2H0|01 A

S

2 HOfLt X
AL

AE|
|
SLICk
7ECE 32
Mo
t

L

ot
|-
Of Xtx

Hof# 217 o tto] O|Z ZH|

H

PN
X

151 Al

30%

E7} B5 2oigx
X

i

—

(e}
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Ooff ZkxI7F AS LT, FAZEH|Of
telstH

LT},
LT

=2

=
ey
X
A
(]
[
2| Z

s

=

S

=
=

tLkel ®of FHOo[ 7|55
2|

o

o
T

x|
2ot m

Fob7|

—

o

=
=

4

x

Q|
Zrh
o= H

K2 A

2H =T

0.2=0}C}
70| ZHE LT,

LICt Ol=
=

E(Policy success)=
B

—

s

=

=)
| .

=

Base Score x (Policy Control Ratio) ~ 0.75

clamp(1.6 - N / 100, 0, 1) x 100

17}

[ =)

[

21 X|F0| OFL|2f Ef|O[E{2| 7}
Al 2tz =[0{0F

{AIKHO
VENRERGE

3C> -
OFE]LICE 1607M ¢
LIk

L

AMEXS| Hof# Q1A Azt

=

Lt
2. & x| H|&(Policy control ratio). x| A&Hof|

1. ¥A Zo|(Trajectory length). H=H0|

HF A =04, A|91 E|0]E
HHol| ZatE Mo B2l ZH=LCE

Base Score
Final Score

o

—

ol ojate
N 7t

Aol 0o
JEMO R xf

Ct.
N




HHe 22| AlSH040] sl SUSH SRR HO|M A UBE DR BET BS AO0] MHE Y=t HH0| ¢
LIt 2E 2012 (rollout)dli= AIS7HEO0IE/0] £7| BE Aefot | M2 WSS 4 UCT2, ABAIS| B
712 Al 7|28 TR HEP AT AT 4 UBLICH 012{5r S TH H0[E7H 8t BIOIERA th &7
291 0/R0|7|E 5H04, 212t0] WHO| HErstn Bel THsh A Ao HZE7| (2 elLict

SE0HAB 4 HFS T2 DE ZI0t SUSHH M ELICH 2 NS Bto] SRS AIBSHT SUBH KIS HLH 5
SIIFR| 2R E 4 900, BT Kol JHx| ET F4TtofLizt 0] 22 7|2 50| RO AMELIC

SEO[ LIEFHTIL Hi2 HIOfA S 7EM K| YA 2. HH0| 032 =22
AAR0| 4S5k = Che LI,

A7} AsHe X|Eo|A iU 1 ofFolls HHSHK| DHIAIR. THE FHRI7Hee mEe o] X2 HRE HE
S AJRt3Hs Harsh A0 0|2 OfEILICE,

WHSHD ZA HOEE SHF AR, LF7E #8565t 22 YHO| A XM2|E & U= HEiZ =S8 F
s

o
HOH S Hratshy AL, Mo 1A ofl ot Ha MA 2= 22Xl uES UELICh

E/LDQ_. ,(iu-'/ gl H=_,

ZOIE
| I —
ALEXIC| M|ZE H|O|E{7t ZOIER HMate|= WAl ZOIEE AFot= CHA 71X @4 MIE HO[Ee] APy g gl &
CIE e Al S dYRLICE

ZOIEE= AFSXPIL AxisOf| 7|048t LHES 7|E5t=
0§, ZQIE& of|Z3(Epoch)ati ot 25 B9l 7

ZQIE AAEI(Point System)2 31X 2 SYILICH ZOIE = Axis HubOl|A 2t25t 24 np ALEX7 Z=CHSH 7|0k}
ol &=2 Soll &S = USLICHL ZRIEE A e 4~ glel EZ0| OfL| 1 sig o= wete = Yl&LICH
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oA S3 4

£2K(Volume) 225t RE R £

Lol £ (Difficulty) 435 Aol Lo|E 2, 1~57H2 T}

A% (Score) MYE 2t H|Z 0B & - ofz{of| M AM| A4H

CiM(Diversity) — £:8i5t 210] A|Lt2|2(scenarios) 2 7|5(skills) Fttol| €Okt =

A
)
iy
HA
_o'I_l
rir
Ral

ZZH(Referrals) AMERI7F ZCHEE 7|04 AR 2 et H0]E

O Ul 7HX| Qa= et M32[AET} OFELIC M= Bt 4Fto 2 HA| Hert ZYEIX| oM, EF Q48 4835
St A LI EZFSOMELICE =, Sl AlLI2| 04| M AtAsH 212 1007HE +~&i5h= AL OE D LSt =2 F
A2 et A0 0| M =2 7P7‘<|§ &L

X 2SI R =Oist ALEAIEE QIFE|N, 0| S0] &N 2 45t C|o[E{RE 7| =0| ElL|Ct 24 S B 2tE K]
H2 AE2 0tRH 7|0{= I FE|X| 520, Eres| LS QIRo 2= HQIETF HOJE|X| B35 LITt

Alliance 24 - MEHA THELQt 2502 AEE &Y - o= Axis ZOIEQ} THEL] EAM0| &4 HOo{E/L|Ct, H|ol
Z710| MElL|Ct, 2] gtAl(How Tasks Work)S & ZXsHUA|L.

M| ClolE{2] M 2HY &4

CHI 7HX| Q4 7420 Ul 7HK = o 23 HHIE 7|&2 2 TAIELICE Ea=(Score)= M E HI0|HE 2 AFFE|0], HIE
O[Ef7t A5l = & Roix[1 0|= of 23 SHOf BtA=|= T 74K @4 & SHLtE AFZELC

—

= E 2} 22 Stife| ME HI0|E S ddst 22t SEiX oz FIHE L

oY 2= - AH Y92E - MlE SE 45 - He Bo

Ha LHE2 MSRE 27K 212|522 0|F0X|0{ THE 7|0{At7 AFZAS| M H0|H S BIISHA kLT 2 #HIA
7FX| G2t EHAIE AELICL

A0 REMI AN FZEMS HASt0] HIO|E{ 7t &4 2| AL YT S22 K| fU=X| &l HH B-HZ3 ChA| 2E
5 Y F

A
[ [— =
St 2~ QIO{OF BLICH A ID7}F R &5t MHE HAX O 2 ntAlgh 4= 9/0{0F &), 0|F 2 E H|E H|0|E{= AIZ20| M0
al [e] C
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4
2
=l

Uk 43 of AL
57 23| K7 SE G olofl SIXIMER HOIBLICH 220| X|FHOl HES TRHSX| HIBLIC KeiE Hof £71

O EE|A=X| 2elgfLCt,

VLM 7|t "7t

rIJIO
>
=)
<
o
EH
o
o
El
ol
[=)
o

AlZ10{2E(vision-language model)0| =& =g X0 FA2{7} oL =2t S X0

S O| RO/ EX] EHLICE

Ml Gt Aol 2oz stutel FE H4el Q(traj) 2 S&EI0, 0| Fa= sl ClI0[E{7} ot 201 Letd &~ A=XIE
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& M|A BHE7EX] O] K| = | 7He| A|E +ALICH

H2ed = =2| Al H|0[E] Z210]E
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AxisE Ol={gh H|ofS SH 22 d7|E 2 Sefd lZet2 M THES KR T

o TXotEl T2 X2} HO]E] -
o THE AL W= X|X3H(model-conditioned feedback optimization)
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e HIZEE J7|HIOZ 5t X|&XQI J|M

AMARI2 7|8E QIR E] S e MIA| B Z 70X Z&5h= U] 72| AlE =2 I ElL T,

* AXIS
PLATFORM ARCHITECTURE ROBOTICS

CLOSED-LOOP PHYSICAL Al DATA FLYWHEEL

Four hierarchical layers — dependencies flow upward; deployment feedback closes the loop.

L4 DEPLOYMENT & POLICY ROLLOUT

Executes policies across real-world and simulation fleets; emits on—policy rollouts, failure
trajectories, and distribution—drift signals.

3D-AWARE MODEL

Large-scale pre—training on expert demonstrations, then post-training with human-gated
DAgger on model-generated rollouts.

CLOSED-LOOP HYBRID DATA ENGINE

Scalable simulation collection, ego—centric real-world capture, and model-conditioned
generation targeting measured weaknesses.

GLOBAL DATA INFRASTRUCTURE

Retail-accessible data interface, automated + human validation, and a model-ready

embodied data schema.

LS SER10|E: o|E 2= ¢l AS2 2 0|0{X|04, Bl T[=H0] R Z AZ LT,

AS 1-==2 dlojE el=et
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A XK
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dim

0| OF7|HX= Ap7 |2t w2t X|s 2102 & gLt

Global Infrastructure

l

Adaptive Data Engine

l

Model Training

l

Deployment

l

Failure Signals

l

Targeted Data Generation

Mot X|s sta2 M HOIHA X A0M XMl miae RO 2Kt YA o= MetelL(C

AE 1~32 X2 7olsks Al mo|Zatel2 = M RE H|oIH =&, X & st&7HA| O/ &LCE.

* AXIS
THE PRODUCTION PIPELINE ROBOTICS

END-TO-END DATA FLOW

Natural-language task — deployed policy — back into the loop. Four stages, one continuous cycle.

STAGE 1 STAGE 2 STAGE 3 STAGE 4

WORLD BEHAVIOR DATA MODEL TRAINING
GENERATION COLLECTION REFINEMENT & DEPLOYMENT

LLM-driven task generation Contributors teleoperate in- Replay verification, cleaning, Pre-training on
builds simulator-ready browser (MuJoCo WASM); and IsaacSim augmentation demonstrations, post-

scenes from a natural- policy rollouts collect human- with domain randomization. training on corrections, sim-

language instruction. gated corrections. to-real validation.

POST-TRAINING CORRECTIONS & POLICY WEAKNESSES REOPEN TASKS

T2HH To|ZafRl (T 1~4)2 AT 1~32 #&i5H, ARetE W H|0[E7F RZE 2FEEL T
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RoboVerse: £t =gj|alg|a

RoboVerse(arXiv:2504.18904)= 0{24 A|22|0|M BHAI=E StLto| E6 CIEH|0|A 2 M| ZEHL|Ct, SHAIX{ Ol 2HH
2 MZ CHE A Z22[0|E{7F M2 T2 TN 2 S Z=Che ZAYULICH 2ZF AlE|0|E 2| X10|E S5 API FoIA 4
Steto 2 mto|Zatelol ZF ChA|= siiE ZHdof| 71 M elst A|Z2{|0|H 2 HAEILICE.
Al28|0]E] CHA| g olg
MuJoCo (WASM) HIO|E £ZI(E2tRX) ZAZFolo] MX|7F 2 Qi1 BE 7|70 Al Its
IsaacSim =7 2 xHM(GPU M) AHARol AR Matst 22| oidh Ejel 2 St
MuJoCo (HIO|E|E) AM&st T2 EELO|Z 2 T} 2 BHE i Z512 HFLIE| =3 K|
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MetaSim 7|8t 1=
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ONE INTERFACE FOR ALL WORLDS * ROBOTICS

METASIM
Task

Migration Three-pillar Alignment

Self-Designed Simulator Backends Capabilities

. Configuration Environment
Generative AL System o ISAAC Lab
Cross-Simulator

.@. Agents o ISAAC GYM Step Integration

H Objects | @ MuJoCo Reset

Tasks : D7 SAPIEN r Hybird Simulation

Migration Renden

C "
(p) Sensors ) Genesis

Real-to-Sim B Bullet Close Cross-Embodiment High-Quality

3B Physics Transfer
§) CoppeliaSim
Trajectory MetaConfig gym Env
Handler

Dataset

Migration
Teleoperation
RL Rollout : F Trajectory Domain

Augmentation Randomization

Motion Planning

Data Augmentation

o HEZ3El &M J2iZ(Standardized scene graphs): 2|, 28 21X, 1E U 22| £M2 AIS(0[E0 &
2 2 7|sgLch

Il
Ral
&2
rr
O.I.I_
1> T
|0

= 3k Automatic translation): ™ M3 S 2t eioll= o] 1|0|E|E &Al(MuJoCo& MJCF, IsaacSim
USD, 7|El 22iZ& URDF)2 2 HufU§L|Ct

UJ

o Xt H1sH(Asset normalization): AI22{0|8 7F ZEA|, &= HAl(collision mesh) & A2t 482 A
N

2| A X[ T
o ZEZI2{Y 7|8t B M4 (Programmatic scene generation): HAHE =] Mo S ?{st =8 7tsst APIE
N|Sot0] 2 M AITI0| CHASH AILIZ| R E CHAZ 2 Mg o~ QIE S Lt
0] A5t B2 Edfl Axis= AIE|0|M HAIE S AIS WEt 7455t A|ARIORZ F|Z6 4 Qlon] A& KAt L &kt X
o|= | mto|=2telof A JCHE O|Alg 4~ QUELICE
RoboVerse v2: ESHEZ0||M uts| AIFIC =
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PLATFORM EVOLUTION

AXIS
ROBOTICS

ROBOVERSE V2: FROM PLATFORM TO GENERALIZATION

ENGINE

Diversity as a first—class design primitive — across worlds, behaviors, visuals, and algorithms

Unified platform — multiple simulators,
RoboVerse vi , P W ’
RL/IL support, clean interfaces

ACCESSIBILITY

ZERO-INSTALL
BROWSER TELEOP

SCALE

WORLDS x HUMANS
x PIPELINES

DIVERSITY

TASKS x WORLDS x
BEHAVIORS x DR

— s o G.ener.alizati.on enging — c!osgd—loop,
diversity—driven learning pipeline

Worlds are easy to create. Humans enter effortlessly via browser. Multiple simulators and
robots exposed through a common interface. No bespoke glue code.

Data production scales multiplicatively: thousands of GPU environments in parallel x
decentralized human teleoperation x automated augmentation pipelines.

Change itself is a distribution. Systematic variation across simulators, layouts, object classes,
scene semantics, and behavior sources — not enumerated, but sampled.

MODULAR TASK PLUG-
AND-PLAY

Any RL/IL/model-training
method plugs in consistently

HUMANOID & DEXTEROUS CLOSED-LOOP MULTI-SOURCE DATA
SUPPORT PRODUCTION PIPELINE DISTRIBUTION
Unitree, AgiBot, DexMate + Task — Collect = DR — Train

Teleop + RL + transferred
Beyond-Mimic — Deploy

policies + scripted

CROSS-SIM ASSETS &
SCENE CONSTRUCTION
EmbodiedGen + auto layout

generation

RoboVerse v10| 0{2{ A|E2
Emo|AS| E8to| =H™S &t

REALISM-ORIENTED VISUAL ENGINEERING TOOLKIT
AUGMENTATION

Real materials, reconstructed
environments

Viser, Rerun, Pyroki, Autotest

0|E4, 0f2f 2, Ys OFA(RL)/E
FiCtH RoboVerse v2& 0|2{st
elo2 Mol ol TS SLICH &, "AtSct= AIAH"0lA ”E

O] HH|C2t =
Y 2EOM=
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Apahupo|ZEtels &5l 0121 A[Z0[F 0| M L2te|H| XS &8 4= JUSLICE A= 2i|0|otR Hd 7|52 =Y, HE,
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o Pyroki(0|2 7tsst IK 2to|=22]2]) B A&t XhM| A &l 24
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https://github.com/nerfstudio-project/viser
https://github.com/rerun-io/rerun
https://github.com/cheng-chi/pyroki

M 2 HHELILE Z2| AlZ2f|0[dat OEt7EK| 2 2 2020 7|04t Z2| GPU M7t 23K phaLCt

o A= 7|Ht 20}2(Seeded rollouts): Zt A2 7|SE AE0|M =7 |SHe| 22 Z7| MENR AFESHS 210 A2
M M S M 4~ oM, ZE NE HIo|HE 7|SE O 2 MetetA [dstn A5e  JASLICH

(Performance) MuJoCo 22| £x2} Three.js HEHZ2 React UIt HE o A =0fA M EILICH |
J0|E{= 22| 2 SOt H22[0f HHZE| D, M8 E2EIHAE L UL ZHaX{ol Ml IH|0|EDt M&52 2

=S
Hst KfAIC 2o IHE B EE EX|5tn %E'.E’%* 3 HE X[ AIZHE |XRILCH

#HIA 17| & (Trajectory packaging): LHEHEl ZALZ |71 HEIRQIOIAM Zte] 2tz 015 SfelgfL|Ct 0| #1&] 2t
SR I E Sl HE 0k 2] HIEtH|0[E £ %|Z3tE JSON Lt = X3 75101 2 Hof| H|o[E{7 #&
S| == L)

2% HEl 7 S8 IR Fo]

l:l' ot IS

LT oo —

§ 2| HEE 255 M ast 2
(interpolation mapping) 7|8t &8 HAXZ} QIEH|0 Iﬁ% ARZEL(Ct.

CHst 2% iU S Qloff ThX| @ES!(grasp template) 2t0[=2{2|7F ARMO| H2|=|0f UELICE ZH A ESI2 §F ERI
S8 (power, precision, tripod, pinch )0l siiEst= S 24 2t HIE S Fo[giL|Ch AHEXt= = 7H2| 7|2
7|1E AH8dll SiLte] AZEL Oj7iHE RS, 5| HRl 7|2 HEliet =5 JES! XtM| A0S E7FLICE

g(t) = q_rest + a(t) (gq_tmpl - g_rest)
O #Al2 DXt 1A Z7HH WS 22 22| HL2 E5 n > 16)2 5tLI2 M0 S22 FAFLICL MZ22 22 HEll= 7|
2 XMt 2tE R ES 2t0|22{2|2 Ho|stH ST = AULEE Mol 20E e HRIt glsLCh
AHAHN =2 (I1saacSim HollE)
HEtRX oM fES AlM2 YEEE F [saacSimE H&Sh= Linux GPU ME{0I| A XHMELICE X 2EFoM 54
AZI2 CHSE M EFLICH

o AMA |E-|%(Photoreahst1c rendering): 22| 7|8t =, & 2 3 JtH|2t A|Z2|0| M

=3l Domain randomization): H=Q| Yutst 522 2CHStot7| e A2 & 22X QA E A

o ZF(Lighting): W&, 2=, M2 % J2x SH(HY, YeY, BHW)2 2595

o EIAX I XH"'(TeXtures and materials): X ¥ HiZ2| EH £4(LHIT, HEY|, 2454Y), HXHH
ElAK L IHE WHE RISt
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2R Jsie&(RL) & 2YSE(IL)0IM= F2H0| A[Z2f0| 8 Wt S8 AlZf EE= 22| D70 2PMelsh= 2RIt
SLICH DR A|AEIO] S5 2 SHLIRILICH HE0| eHE MEARS 7|5k tidl 2 nt 2HE EES otast== 2|

T, ME 5, = = 3 712 0j7iH 0| CHbE S R EM A|A-R2 2-0| gEtst 7Hsst 7= =2]7|
4 5t

LT o, ) =
Stotx EZS sh5ste 5 510, 0|2 Sl =4 AlSE2M01M &Z0IM AR 22| MA 2 AUSHA T0Ig 4= AUES LT,

HEHQ AZ2O0[E0 M SH| M0t &4 HEO0| MZ ¢i5] = 27Ot ZE EF LI 7|slgeXNo = S71RtL
Ct. RoboVerse DR A[AEIS| BHAl M7 =2 2halAte| E2|(Separation of Concerns)z, AlZ2{|0|M HE S M2
CIE & 7HX] 2o 2 HAsHA 2Lt

Ao=7| 2tz|(Lifecycle Management)

SceneRandomizer?t & st0{ USD(Universal Scene Description) StageE %!
2 WHSHAHLE AN e QAE FIHM|AHsH=E & X A (dynamic objects)2| AA) At & H
Cf.

JH

A HE(Property Editing)

9]

t=l 2id2to|X(MaterialRandomizer, LightRandomizer §)7t SEL|CH S5 MoiF7|0fl= Qst
X 20 HE ARV | Y, 2 24 £, =X 2 Y S 7|& 4H|(existing objects)2| £48 +8eL|C

o rf'_
Mo
o

_—

o[2{gt 22|E &dll 2AEH0|AE ErstA RXISHHAM 012 HEI0|NME 74 L4XE AREA e = ASLIC

# Lifecycle Management: handles "life and death" (spawning different tables,
backgrounds)

scene_rand = SceneRandomizer(scene_cfg, seed=42)
# Property Editing: handles "feature modification" (changing materials, lighting)
mat_rand = MaterialRandomizer(mat_cfg, seed=43)

light_rand = LightRandomizer(light_cfg, seed=44)
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8 2ha| = 23| oiat Of| Al

o
T o

X 3| (Static AZEo|d HER(ZVISE TH F= % S9!t 2R, Sy &Y =H|
Objects) Al
SH 23| (Dynamic SceneRandomizer(d  AlZAPXYH - 22 A i, E[0|Z ¢l sl
Objects) & =) = =4
0| 28 AZs}7| 2IsH RoboVerse= ObjectRegistry A=2EHS ZQELICEH 2 E HEH2I0|N = StLte| E& ClE
H0|AE S5l A ZH|E X3|5t2 2 B2t USD Prim AZ2E £50=2 2|8 L7t lELIct
34 EMAX
AH AM2 MAMO0|L oMo 2 LE2E AT FAE WELICH
AE ot Of Al
A= o - #&FE(Environment) HAIX HiE HEEH &) ©A| A Z7HeiojorR
HE1 - =HY37ZH(Workspace) T HEH Crokst AEFY XHE 2 37|90 Eljo|2
A= 2 - Z4H|(Objects) AZEA ik 2Ee| = HiX|E H0|= | THSALIt Edl 24|

scene_cfg = SceneRandomCfg(
# Layer 0: Macro background (e.g., Kujiale interior room layouts)
environment_layer=EnvironmentLayerCfg(

elements=[USDAssetPoolCfg(name="kujiale_scene", usd_paths=scene_paths,
selection_strategy="random")]

)
# Layer 1: Manipulation surface (e.g., EmbodiedGen table assets)

workspace_layer=WorkspacelLayerCfg(

elements=[USDAssetPoolCfg(name="table", usd_paths=table_paths,
selection_strategy="random") ]

)

# Layer 2: Visual distractors (e.g., randomized desktop clutter)

# objects_layer=0bjectsLayerCfg(...)
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ST SHIE HES 2o AABR MEIY 2A2(5t M2k (progressive randomization strategy)S AHEEHL
t

CF. ITRHS 2 @47} R Yuistol 0| BaHS AMIHOR 2alsin Hertoz SE 4 LT,

HA
.
0

A
e

Level 0 HE AS(V1EY) CH= =

Level 1 H 7|5t £x + THE AZH T 7| &=
Level 2 + 2 29 wstof chgt 7410
Level 3 + 7|2} #H5} AE 2Hd

Zt 2t40l|lM reset () O] HlE mf HEHZI0|X = LA =ME S&otl, £8S £8517| 0| SceneRandomizer
7t MM HHo| 7|5t 1R E Holalof BfLICY.

def reset(self, env_ids=None):
self.scene_rand() # Level 1: reconstruct scene geometry
self.mat_rand() # Level 1+: assign random materials
self.light_rand() # Level 2+: randomize lighting

self.cam_rand() # Level 3+: perturb camera pose and FOV

return super().reset(env_ids)

IS

o AASH XYM (Strict reproducibility): ZE HEH2I0|XM = S2AQI e MHT|E SXELICL DFHE AEE
24 ehS oM T A 7 SYsH AH WIS EEELICL

o QUESESl0|E2|= Al220]M(Seamless hybrid simulation): 2HE2t0|X & API  FLAFEH0| a2}
IsaacLab(22]) &= [saacSim(HHZ) | A5 2 HAZE|M 7Y XH= O|2{st HES B2 X" 2RIt el
=

o XISSHEl Kpat Ehj—l(Automated asset management): 22t XHit IHo| Z2tRl(EmbodiedGen,
Kujiale H|O|E{A) 1t 7|2 S|, A3 & URDF-to-USD Ats #H&tnt 22| 28X USD HE oi4t
(idempotent operatlon)a K|35t =4 3le] =70 ME S22 H22| ArgEE |RAIRLICH
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file:///technology/architecture/data-pipeline.md

%% AXIS
ROBOTICS
L1 WORLD GENERATION

TASK GENERATION ENGINE

Automated pipeline from language spec to simulator-ready environment

"Pick up the toy car on the table" 6,000+ objects

TASK MANAGER

Parses language instruction into structured configs: goal, object interactions, workspace context, difficulty 1-5

LLM-POWERED

ASSETS MANAGER

Sources 3D objects from database or generates via image-to-3D pipeline. Normalizes to physical dimensions

RETRIEVAL + GEN

2.5D LAYOUT GENERATOR

Proposes spatial arrangement. Objects classified as task-involved or decorative for visual diversity

PROCEDURAL

LAYOUT SUPERVISOR

Validates 3D instantiation. Iteratively corrects via relocation, re-orientation, or partial regeneration

VERIFICATION

SUCCESS CHECKER

Generates task-specific geometric completion conditions for automatic evaluation during and after teleoperation

PER-TASK

OUTPUT - L2

INTERACTIVE TASKINSTANCE

M QIZI(Task Generation Engine)S &

ety ASAHE HeMe )7t F0X|HE oo| = Ch3at 22 03] BHAE AHE
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moj=efel 2: A5 % "

* AXIS
ROBOTICS
STAGE 3 - DATA REFINEMENT

TRAJECTORY CLEANING & REFINEMENT

Turning noisy demonstrations into clean control signals

Reduced

CLEANED & UPSAMPLED DATA SMOOTH

Reduced

FILTER STATIC SMOOTHING RESAMPLE
REMOVAL

LIBERO benchmark - Savitzky—Golay smoothing + Cubic spline
resampling

DE HE Gl0JEfS £91 FO| AIZ20|MOIA KA T B2|H UBES PARILICE DS S0IR0= A|S7HS0iE 1 &
o MHO| AR B 7|ZED2 A 7|SE DN MY 4 A2, WEE 2 gt HOEs 25 HLEL 92
< st 2 Hlo

=
st £ 2 REEIR| Qo] AR

SHX| 22 H|Z H[o|E M |E17t MZE lo|e = 3| E[X]| of5L

Ct.

|

HAZZ HO|Ho|= 7|EE elEo = Qlet =58, "X, o|=5tX| 42 2ls e EE 71X 2 %Y S92 0|27t

ZetE & ELICH Axise AFEE 4 gle oz AEE EHE(filter)st ZA M| Q1= HIO|HE 7H(refine)st=

T 7K SEE 71 GH oho|z2tels MlS Lot

e

EHE| L ST H|0[E, SEHEQI HEl 2014, SEIXMQ R S7tst MEf TO| B AYE M43 U2 SFSHK X

3 X |2 AlO|o| ALEH X}O|2 H|AF Hisl2k0| 22|Mo 2 J=5t Azt S =15
= (il =2E1= S O/NBEA=
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#Hx|0t =3 ZF(LIBERO suite) FEO| A HA| mto| =2}

H7?t(cubic spline interpolation)& Sél

3 =3 WA
Savitzky-Golay Z/E

=1
St
=1

HL|C.

Msts
i=h=

5 H AZ2A AZ20]E] x40 =t

ol

3

LICH SHlE HA2

HAISE

c2i2 S 4
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3

T

=
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=

CH
=

815 |C},

A= HA2 IsaacSimO| AE|= GPU AH{0f| A R{AEIL|CE,

oz

4
of

100
]

HE L AR (Materials & Textures)

ZY(Lighting)
22|(Physics)
7H2H(Camera)

oK

ot

g

Kk

n

K0

#iZ(Background)
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. 0I8 7H5E AP T FA(RY, HE

Ofz1gt Zot=2 22 & 2Ysts mfo|Zefelof M 21 AMEE = = Aoz g ELC]

S 71EE 217 JH™ W™ (human-gated corrections)o|2t
7| AEH,) H=H0| M0 717t MO Q1A X[H,

)

Ot HEkst AFEHO| A E =L T}

—

»E

ASE W H0|H = DAgger WAlof w2t sie 2de| wH H|0|E{Al(correction dataset)ofl S&HELICE &, F
X7 R Eot o 220M 2= HI0[HE $FS 7 CHA| &50] BHIRLICH 2R3 -F™ AXt 2ME Salf ud 7Hx|7+
7HE =2 MES AYsio] o[BS thas| Y22 &8st CHAl SR0l| 25 SHaktLCt

IMI@J *EQ% 22 st&(Model Training), AIAH 282 Ot [HIX (Architecture)E F&sHIAIR

SR

SZE Al=201M HIojH =z 2 YHMS shgsta, Q7h W M0 2 Ar=et&stn, Al=20|8-3d 0|2 dSEL
t.
ufo|zetelol OfX|% A= +~EE H0|HE sd MA0IM 2Sste 22 Mo

A5t = O O|E{AI0f TS50 Al H|O|E| 7|BE APMEt& (pre-training)zt @
training)0|2t= & T2 ZIMEL|CH.

[

= H1J
rII

._I rion
il
rr

N
1%}

r

n

ol

>

A A SLE HolEMeR & EF| RES SaEiLLY.

=t Es5t M= (Task-specific policies). &0 &717], M2 G7|, 7|, HE F27(et &2
Hl(Behavior Cloning, BC) ¥ &t F&(Diffusion Policy, DP) 2&s st&8iL

2
SOl z[Xatel RE= M ZH| 2X 25, HEY =X d2AE, B AT 2F0| 2ot EF Y AY

8 D (General-purpose models). Xto10] SESt A|ZHH Watg R7AOZ ALEsts DEQILICH WM JEE
Ho| Al floll z2oM "ot 22 X|A[QF 72t F0] FOX|H A2 29| O3 WSS OIFYL T ol2{et 222 H
MM 2 SHESHA| G2 RAoIM e M 24F LBetE EYsts Ae SEZ gLt

Alzetg: 27t wd HIo[E{ 2R E st

i |
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s SH2 StEE HM2 BE S X|eots 22X 2 FSSHAI T MM X2 A2 28l ef& H|0|E 20| EXotX| ¢
= MEHol| TIQJSEA EILICEH 0]Zd0] S 2 0|&(covariate shift) 2XI(Ross & Bagnell, 2010)JLICt Y2 M2
717t E2St METH SHEEHT| [[H—E-Oﬂ AAE HSSHHM YMot= MER HEfol M= ofiHst 2= YEE 2HX| ZefL|Ct
A2 @R FAEMH 0|2 o, #s SH2 LF= 2o AlZHA He{of CHal Xl

|__
)|
C oo
N
=2
Rl
|.|'|
=]
i
for
o
Q'I_l
1
30 0
II’

= = —
(quadratic) HIZE & Eﬂ—l Ct X o2 YHO| 7+ F(ofet & e+5 YHE Al HO[E0l| M= 7+ XA 23iE
LT

Ol2{st 2EUX|IE E0|2HH O L2 QU EZ|A| A C|0|E{ 7t OtL| 2t H& XHX|Q| R AEl 22 (induced state
distribution)dN F&5t 2Z2|A| ™ H|O|E{ 7t ZFL|CE.

o1Zt 748! DAgger

DAgger(Dataset Aggregation; Ross, Gordon & Bagnell, 2011)= 0| 2X|E &I sHAELICE s YMS &
OrR5tal, HAHo| MH| 2 et JEfoll M TEZ7te] w7 H|o[EE +&5ta, 0| st Hi|o|E{ Mol S§H5Hod fistsset

0| Bty g BHREILICE otE B2 = 0| R =6t el 220l 7MHX|H, £5 2F | 0|2X SHAl= AlZH H2|of| Chsk
HZ0M Md(linear) 22 HABILICH W& JEfol= Y3 Xt2] 7t ZHE[B2 DAgger= 2F 9= AXMS T
DErSH= Zd#0t OfL 2t S (recovery) WS & AlZILICE,

o
R)s

(scalable online post-training, SOP)

AL
=
|5 HMS DS ChAl MAHS 5 5 203 THEof|A] AA]

E|Z 2R & H70M= 0] mh2 TS & 7Hstt 2210l Ate st
[
- o=

(AgiBot, 2026)0[2t1 £5L]|ct, O] 0
ULICt SOPE= &K 25 Z510] HX 2t Q1ZH Y HI0|HE &Y &t Al

ElE ZgS HIE e R XEH o2 JiMshs WAl

A”IOZ &St YA Z 0|2 AYLICE O] A7 SEOM LA LEHL=E At 7|2 20| X5 0[=0l=
=E2|A| B HO|E 2| A& &0 F7HAel RE Rl Al H|O[HE LT ZCt= AYLICH A H[0|E Q] 2it= FRE Za
SHA|2H B[ X M2 ofo] Wi HO|HUe2: oTet ds 10| LIEFELICY,

Axis= CHE AHHE 28510 S mi2{tiy S FolgdLtt.

SOP(E2 E
=) Axis
2E2|A| Z&le| #lX(Source of on-policy AN 22 Z81 229 7|0{XF HILE|
experience)
29Y &4(Operating environment) AN AE280|M(EEI2KA +
IsaacSim)
w3l #S(Corrective signal) 3HEOIZE 2% 2AE 017 7H¢!
Xt
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CHRo| 7|0IR7HE IR HofsHH Mol R Me-$S Lm0l That Hel7t HoixIo], BYsHE S8 U Mats S S
BE 7|0fxte| B TOIEI7} A FA| 2 LRIE| BHELIC

S Seloz 78

SHUZOIN O] R AT B HE2 A0, 7|0IKH LKA AS7HSO0IE| 1 S THss HA 2022
LS5t DHBLICE 20HR £7[5H HA0| 0]0] PYEOZ 43I HES CHA| AlBHE T 7|0Rt] 20| AS|
S chd F3 DHO| AEEITS MAELICH 2 Hl0[E7H N EIH S XatSstD, HME 0| ofF H2I5HK| R
SHe M2 2 AEHol SR ST AEN7HCHS B S St SIS MOlRLIC

ARHss mfoj=atel2 Zt X2| B2l 7|0{ =2 =2[5t0] ZF5H7| 2lsh Ml 7HX| BllofE] Z=74S H| W efLCh.

1. Al 2 AZXZE H|0|E{(Raw teleoperation data) - E2tRX0|A EH +H (0| Ho| M2| glg

HA O3

2. ™A dlo|E{(Cleaned data) - ZE{Z!, Wats 2 AMZ2] 0= 2| |0

3. I + 4 Hlo|E(Cleaned + augmented data) - =02l MiESHE M&sH IsaacSimOf| A X445t 0]F 2]
Gi|O[Eq

0

b

| =]

El

t

ol
kl

D= ZU2 SUSHAY Falot DIMEY of (e e 2 R 4L0~60702] A|X)S AH8st0] 3EstH
CO|Ef Rt e 4 ARE L 0|2 A=StE0ME 71 dS0
xUE 7

HI >
Hir El
rlo M
o oA
m

b
02
Mo
il
b
r
e
=
ot
i
=
)ed
)
e
o
Sy
o
2]
[y
=}
1)
2]
N

o JiE(Intervention rate) - AtEsEE YA CHel HFLIE| SOHL0IA Q17| KO Q1A 7F L0t Xt==,
%Df P QEISOH LRSI E SHotH BE AtEstE MM2 SA|0f StLte| Yot Al At ~aighL(C

o = 1=
N ER

|2 A= o|=HE 7} H2t=l Franka Research 3(FR3) 2% 2o M oI5, 0= O] sHZ
7 DHRLICE B E R Z0jl= stEo] XS, Ml BF 2 A[Z2][0]M A|Lt2| 22} CH
| 2 8HE 70| ZSHEILICE "ot= EOl 7171, MEH Y| /27|, 7], HE $27| S tHEXQI H|O|

RalaN|
|
Il
i)
e
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AXIS
ROBOTICS

STAGE 4 - MODEL TRAINING

SIM-TO-REAL TRANSFER VALIDATION

Success rates across three data conditions on Franka Research 3

PICK & DRAWER BUTTON
PLACE OPEN/CLOSE POUR PRESS

Raw teleoperation M Cleaned (filter + smooth + upsample) M Cleaned + augmented (IsaacSim DR)

Sim + synthetic only 40-60 demos per task Franka Research 3 (FR3)
Cleaned + augmented data reaches Same task definitions and fine-tuning Default end-effector - Sensor
the highest zero-shot real-world budget across all conditions calibration included

success

CORE VALIDATION: simulation data, properly collected, cleaned, and augmented, is sufficient for real-world

generalization.

M

OAl - EHE YSE0| Ot Hl0|E] Z=A 7t A M58 LIEFdLICE
Physical Intelligence®| m0.55 Axis HIO|E|M @2 X|& AFHat &St A0t LIBERO-Plus w2t HIX|OF20f| M 2|
HSE0] 83.90(M 88.82 &5, 3L HI0|E 22 #48t RoboCasa365 HiE=2 57.55 715510 7|2
DHECE 7 &2 dss BJAGLIC 0l= &5 /MM0| Hes | E1|0|E1 Yol 717t otL|at Axis o[ 2ol REx||of| A
UMMSS HOISLICH TA| 2ot met HE M2 Zot= A7 2 Zil(Research & Results)E &Z&sHIAIL.

= O ADO

Bot Z25A 28 sy "ol 7= AZ2[0|1M H gfd HI0[E T e = otgot BT S MA|Q| THX| XM =2 M2
M HEES 29T + USS BoFU2n, 0l= Al=2f0]d HI0|HE HE35| 85t FHlstH S5 YHMS i
{410l TOIE == ACt= 7t S HEEIBILICH Tt Of2{8h AXIE MU O 2 i A5h= A2 0185] sl ZsH0f & 2HA| ¢

LT,
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S22 o Betex nEEdEet ds GPU #Al=E Zefsto 2 Axis Robotics= HIO[E =S 7iYstn
COIHAS 7|stesXo = EEet 4= Qlon, 0= tHY A[Z2|01E] 7|8 [IAZE HA0|Lt GPU HE HI0[H % 4
of Hls S 2 LALICt

e GraspVLA(arXiv:2505.03233) - &34 MIA|2| kK| 2o M =2 AlE2]|0[8 -3 H 0| 58 Z45t0] =

= Al=2{ 0] &L &b Hl|o|E{o] 21tE USEILICH

l-I'I

- FHL0|=E Zalet Cfefet 21 FElol|M MiEstel 2R 7|52 =t

of O:IE-I E-I'j:” OHEOE 0J2F0r71| 7422_

o SkillBlender(arXiv:2506.09366) -

P~
£0
|.|'|
iy
!
-
n

A2A AlZ20|E] A2 S4 = (Cross-simulator replay fidelity). MuJoCo2t IsaacSim 7Ho| HE nE
Ofl0jE] =95t Y &t MF R0 2 Ql5f 5| YHO| W2 XI5 2 ollM T Ll 4~ JUSLICEH ZHEAS Yot F
2ol #22 #ESISI0] 0|2 HafstX|Rh M2 YEst 5|7t ofL|2t & 7Hs 8t B2 HIZ{LIS 22 0fsislof giL
Ch &< Aol= ECt Hudt 8 71E 1 F AlZ2i|0|8 EF0| ZatElL|CY.
etial 2 = M3 4S5 (Labeling and task success signals). @/ 24X H|0[E0f = 2&0[Lt AZIHO 2 M2t
T I Z2 UE 22 U= HEV EEYLICHL SAUE2 ZUE 43 APV 7|8 HE S &H A8sHD, Aedt
&2 0|2 B&st= F7H LSS HSYLICE @ 7J°| Mo Q1A X|Fo| H=o| ehE el 4% B0ILt= FES fIXIE
HAISH| M2 LIt Bt Ee =2 A3 2P 2 0415] sl Z5H0F gf 17 ekl Ct.
=X el 2t H0|(Cross-embodiment transfer). & QIEH0| A= =2t 72| SeHE S MSSHX|2 253,
A2 A H0] §H0| I THE 2R2 04215 2X HEiE M 30| HQelLICh 02{8t 8t S sl Aot H 2R PEIE 1
25t 2[E|E (retargeting), EESHE #E 374 £ otg 7[HH 2 HE0| HRe 4= JUSLICH

Cre: 917 —

2HQE 44 7|5t AIZ2 0| GlOJE{7} B Y2{3H HMS SHEAIZITHS & - o BHEB0| 7|uroz 4

Axis Robotics= 370E 7 E 7[Rt 2 AFE(Uo) KA M E Solf S =USLICE 34l B2 RSS, CoRL,
CVPR, ICCV, ICLRS =&t 2|42 2HEIA B AT 5t8|0f|M 7|= AFRE FEo5tHLt 7|0fa o) ZSHER Mt

)
8 2¥et&(interactive imitation learning)2| cHEXMQI A E23E 7|¢re = SL|C}. 0] H|O[X[of M= A &

Al st ZntS HYsH F 1 7|gH0| Bl 1 BSg ATHFHLIC

0| =7} ZetEl et A H|o|E{7t ZEet 2R S sigAld
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OB 7} H|2k A st

Axis®| 84 W22 T3 Tt 2Lk th3Rol 0|27} metEl A2t EAY Aol
2 S ZAR2 JCH HYLICH T A 4

(embodied pretraining)g ¢/3t £28t 7|2t0| & 4= Q=74 ThAte| E
F0M = SeXSHHE MA| Hlo|] a2 FHIE Jef7 2 4= A20i(dirty at the trajectory level, clean in
the aggregate), 0|2 QI A= CHFent BlOfE] {7 LA A ~F2 'FOo0f BiLICH.

=fAt= Physical Intelligence®| m0.55 Axis OB M= X|& APXEt &S 5
LIBEROO|| D|M|IZ=F5t, ZtH|2t, 2, 4lM 0| =, B, 2i|0]0t2, 2104 B

= w gt #ixjor=ael LIBERO—PIusOHH H5S HoHRILICH TH| Axis HIO|H A 2 APHehEstH A 43
0l 88.82 &&3510{ ME 2 5.8% 7HME|D, SLsHH|O|H #22 748t RoboCasa365 CHETELH 31.322!

Aled 7| 0| zjlojot
AtMsts T M| e} =4 = HiZ 2 2104 28
0.5 (71&2) 0 83.9 725 0982 825 944 829 890.6 744
+ AXIS-25% 0.25 84.7 77.5 012 86.2 100.0 85.5 81.8 76.9
N
+ AXIS-50% 0.50 857 688 0982 912 963 88.2 84.4. 795
N
+ AXIS-100% (AL N 88.8 83.8 06.5 096.2 98.1 85.5 88.3 78.2
+ RoboCasa ¢ 2 N 57.5 352 79.5 632 817 68.0 49.2 39.4
(=)

LIBERO-Plus 8&&(%). N = &4 Axis A/ L|O]E{Al0]0, CHZ72 RoboCasa365 A & st 9] Al &S ==
=

5 7FR| 27 SESELICE JM, TX| ds2 Hl0IE 201 mhek ghede|0] Axis HIO|E{ 49| 25%, 50%), 100%ES
A8 2f2f 84.7 — 85.7 — 88.82 S7IYLICL =M, == 21t= DR FRILCH SEE 2 HXE A8
RoboCasa tiZx=2 57.55 7|54l 7|2 REECE 3AH Z=2 g%% HRASLICE Hl0E 9| &2 SY5HX|2F Zut=
B LIELICH d5 g2 FetREad AY, Chefet A, tin 2 2A9Iet2 7l Axis THO| ZafQ10f| A &5t
75| O|0|E 20| B27| 20| OFL|C},

B!

)

M LeO[=2F FHH|2F FA0f| A LIEHLICY,

rx
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ojo 712 no.5 ChH| RoboCasa S 12 ChH|
MM 0| = +13.7 +33.0
72t +11.3 +48.6
=25 +3.8 +38.8
HH@ +37 +161|.

|ojo}2 +2.6 +17.5
o10f -1.3 +39.1
=0 -1.7 +17.0
HA +4.9 +31.3

o ZRIE J|F &5 gt 2= AXIS-100% E 7[Em0.5 Z 5

H/0JE #5229/ RoboCasa365 CHX=Lf Bl 5t X

=

giLct.
Y A0 7|2 D& CHH| 0|= He| Lo 20, 0|= SZ0| e PA2 =M tA o 2 o1 X| 247 | 2 LT, gt
M OE P90M S 0| 2 cHAZEL 2 Z02 =2 Hs52 EQILICE 0]710] siAQIL|Ct Axis HIO|E = AX|
2EX Hop7 Ms0f ¥eE 0|X|= YoM ZA0M S =0|0{, T S0H= Cf|0|E{ Q| 0| OftL|2t H|O|E{0f| Ot LHZ0| =&t
Z]0] QLEX0|A] LEAHFHL|CY,
o] Z2}7} 2|oj5t= vist
1013 A|E H|O|E{&= 0|0] X|2f D&t gl= RE|A 0]2{8t H22| 2HE E0{FUELICE, O Z1t= 0| |0
(control) P o2 SHESHL|CH 2} HIZ{0| 2t 5HX| LTEE HH| C|0|E 227t S25| CiFstn 2H2(stH 2X|7t &
X| etonq, Hxo| et&sh= CHAHR 7HE A[210] OfL|2t MA| H|O|e 2=0|7| fEIL|CE.

2t S 2te|of Tl = HetgtL|C 7HE HM S "Hotsh= ChAl HI0|E B2 E HIt6H0f 6, 0| % H2iy 22X HAE
Soff OFX|2} CHA[o] M52 HMBIL|CE MA XEM|Q| ATf7t 7HaE F| ekt 2td S ChA| ZHEfsL ) Q17 JHUS w0l sHe O
0|6 2x20f|M 2EE5HH|0|E E HakstA EetgtL|Ct.

Zute| 7|uto] £l H|OE{ Al

O] &0l A==l Axis HIO|EHAMIS 207702 Z=Ef 24| 50,0007 O|A+2] Q17 A[91) 60,0007l O|AtS| ZH B35 7Y
O ZhH QE(FHY A2t JHOI QM AFRAM THY ) £ Eﬂolgi%')oi%l*ﬁ'l-ltf 2 2140]|= KH10] X|A|, OH7HEH
SobEl A o XA 2 2RSHE M AA[7F 2EE|0) 2 HAMol= S 71l FtHiet AI™uAM S7|8HEl RGB-D, E
2 22X Meff, s, HEHHO|E & M5 2tHo| ZEELICH DE HAM2 20 A, 22X L2 L M5 048 AL H
go} 2| ME28 AZ FH IsaacSimON 2HZIE|0, Ol T2HMO|M At2E|= S H|0|H mto|Z2tol(Data
Pipeline)JLICt MH| o2 §IA| FAZZH|0|H CHH| B2 755 E 63.9%, B X3S 80.8% HAAIZL|CH A
X g2 M| M&(ablation) 2 W7t T2EZ2 Of2l| =20 dYE|of QUELICE

No. 62 /72


file:///technology/architecture/data-pipeline.md

AXIS: &% 7tsst 2R RE 2I5H Jad HRLE| 7[8HH|0o]E ATI(AXIS: A Growable Community-Driven
Data Engine for Scalable Robot Manipulation)& 2|0i|A] Hst A|ARDL AHE A 2EOIM HEGH =22
g HE2tRX 7|t 04747:7& A Zhed A Tl 7-I§’ MM LU =zt Tfo |_\_LE_|-O| H{&E Rho ALH HAF A H| o AFREl =

i deny Pl ey — [

=0t2(held-out) 7| ZT2EZS CIELC

=2 217| - arXiv:2607.21588

SsHA
ol

=
MR

RoboVerse: &% 71535t 2uts) 7hsst 22 sH4 2 98t S8 E3=

Axise| A|E2)|0|M TS S5H= S A=A AE2]|0|H Z2| A ILICE. RoboVerse= MujoCo, [saacSim
S2 el 0{2] A[Z2|0|d SHE S UatEl AP, H|O|Ef YA 9l Xt ARFS 2EE stLte| mo| X2l o 2 S8fsto] HIA
O| ZH H0|H & Z2EACe NSAHE FZ WllE AtO|o|M RIEsHH 0|SE & JES FLICH

arXiv:2504.18904

GraspVLA: H|H-010{-31 £ nals 51235} Quts) 7hs 35t ajA|

=
&4 Alg2f01H HO[E| R Bha 3t BT AN 2R0|M £2 H2A MRES SHY 4 9SS HOIFN, s 52
£ DEF AlZa 0|4 HO[E{ROR T S M ULHSITE PHSSICHS Axisel #A TS ZEEL|Ct

II7| O|

|-
57 S
EHOfl A 7|E SHY Z2|0[E[E0 49| +E2 MY FES

02

| S 2 Zefsi, fH-0|=8 Zafe Het 2%
O

VGDP: 113+ UutshE 9I8k A|2t-7|5t 2hat B

DEZ|E|E EE0tR(modality-wise dropout)2 €83 RGB % ZQIE 22I2E FEE 78 A AE5tEE R
T5t0, 18712 A|E21[0|M 2t 47He] AR 240l M 7|& 2 ChH| H7 39.1%2| &5 gas FMM2M E5| AlZ
Y 37wt stEol M 2 S BLch

arXiv:2511.22445

SLESH= 7| = A=, A Ho[E 2o == Ao E”ﬂi 0|72 QI7F 7
0[213F 20| AxisOf| A O 7oiE=X|= 22 stE(Model
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=2 HEER| Ay =
Efficient Reductions for Imitation AISTATS 3HZ0|5: ds SHQ 5 2F  PMLR
Learning (Ross & Bagnell) 2010 7h 2 Al elof Chah M= Bl

2 37t
A Reduction of Imitation AISTATS  GIO|EAl St stEAte] & A 1011.0686
Learning and Structured 2011 EEOf| Ciet MET PR S Sall 2
Prediction to No-Regret Online FEIE U sECE UL
Learning (DAgger; Ross, Gordon &
Bagnell)
HG-DAgger: Interactive Imitation = ICRA 21Zto] AH| M HS 7k Tt 1810.02890
Learning with Human Experts 2019 Al BretetX| A st= WO Z A}
(Kelly et al.) S5tE Aol 7|4Hto| &&= AlolE

2%
SOP: A Scalable Online Post- arXiv At S 7tsst 2Rl AtREts Bl 2601.03044
Training System for Vision- 3= = "ZMOo| 2E2|A| A8t Ik 7y
Language-Action Models (AgiBot) £,2026 SHIECE XEMo= JiM
Automated Creation of Digital CoRL CIX|™ #HZ(digital cousins): 2410.07408
Cousins for Robust Policy 2024 SALS HEEHA (affordance)E
Learning (Dai et al.) ZHEI CHfst HH QAR A S MY

50 AxisQ| 2t Hg] HiAlnt At

Bl ol
, st AxE ZH| Ofof Y UESt 7tsst 22 |00l T FIHE Q1 o7t 7|
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i
—

Ho
&
2
id|
o
0z
o
1]

GAPartNet CVPR 2023 Highlight Utst 7tSE BE +F OEEHASE S 2211.05272
8ot Y 2t SH =5
UniDexGrasp++ ICCV 2023 Oral, Best HE Yush otx|E ?lgh 7|5tst QXY 2304.00464
Paper Finalist HE |2
RAM CoRL 2024 Oral MZAF xS @I AM 7|8F{EEA 2407.04689
Ho|
SAGE RSS 2024 Oral, Best 2EY SH0f CHEr 20|H + Ml 7 2312.01307
Paper at SemRob SHEEFE
Rodrigues ICLR 2026 Oral Mz st&S Qs 7|5kt SE(3) &S 2506.02618
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