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1. 3|E Introduction

PyEEAL(Physical AT)EREMRIEILEAL MHEDEREUTR S B RS H, AT, EEAE S R aiIZRix R aE R BEZ B, & 5 B AT RE R R, A fRIX L
IR, FATTRA G50 e — S SRR FE AR T SR S I 22 4 EL AT R i) 2 ST (E 0 B B AT R AR T ST TS P RIEAR AR AR BRSO RE ) ZZ/#(understanding) 5
‘Epf(generation), FRMREEE BEMRRENS MR X WU FP TR TERAE, 15 S5 A, 28 BN T8 RE AR T ASLL & BASR AV RE ), TIUANE: B i fk,  PARZ R BE
PR AMATAE B REA T8, PATE TAE R 22 43X A SR B A, BT BT A MR 37 FASEEY : FR SRR 5 4 A 1) s SEEY, G a 0t -1 5 1E8Y (Vision-Language
Model, VLM); I Tt S AL i 20 AL an At i (Video Generation Model) 5 iflA15 12458 (Forward Dynamics Model); BAK s RS 4
- VG S B (VLA) 5 -3 E Y (World-Action Model, WAM),

FATNIIX P CEIZEARAS A8 By R Al FE2 22 e 0ot S AR R B VR 4 F R AT HERE, 7 A s ARliond th 5 5 R RR IR T 0 SR 8, A RAE, itk 10—
BRI R R AT E T, B — AW RE S SIS S EA R AN . E4 AT, HLEE A — S B0 (s
U VLM 7 R 28 B2 BT T I F VLA 58 WAM 2B a5 401, F6 F BT T30 7R ek e U (World Model)"SRBHBIF IRl ASRIRES, IXFii A (k24
MIBEAERLAL, SR PR 1, FROTBES BRI T — B — A G — 18 [ 2E i 7 o M B A TR BE R T A A% DN RE T2



FA R Cosmos 3——— TR e (omnimodal) H F AR XIEF . ER. WAL FHG I EEATING @B, RINIRSS TR S LM, (FNYBEATINIE N &
F,Cosmos 3 AR R ARIF BRI G — B sp— MRS (I 1), fiEkim A4 AL B RIR], Cosmos 3 AITEZ R TR [RIJCAE Ve B rT DU T 2
TSRS HERR A0 5L - 15 5 B, 10 SO [ (Text-to-Tmage) AR s, E MU KR, SR SO & k. B GEL (B AAR) . ARSI (P05 A WUSTR) = 5 40
SRR A2 G ST DAL DA S-S VAR TR 25 52 N VR TS PR, SEI AE AR IE IR AR N — AL S5 $44T,Cosmos 3 THER TR, £55%
VBRI R, MG RAE SIS 2R 55 B STy RS,
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I4 1:Cosmos 3 7 4VBATRDEM 11, MBS, ER. WL S5T a0 EE TR 5 2 I & 5, Cosmos 3 7E M —WZE A NG — T M B, BRI -1E S U, (32
RS, EUIE RS, S (policy)/tit - ERAY,  ATFIAN ) AR 50 ) A,
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Text-to-Image

Synthetic Data Generation

Image-to-Video

g Cosmos 3

Policy Task-Specific Specialization
o WEEEGE ! Training Environment
! Environment k

14 2:Cosmos 3 NIZRYIBLATEREASAIL 13 IS, Cosmos 3 A LIE MBS IE N T FHAARIF R IE B AREGE EHET)EIZR(post-training). ASER 1 HA TAM
Cosmos 3 JE IR AT & A A AR (§ 4.2.3 5 § 4.2.4) DU SEAFAOMLER NS (§ 4.2.5), FRATHUH Cosmos 3 ARRAGHE VI ERATRI REM L B TR, B AP )T T A AT SR I

#¢1:Cosmos 3 45N, Cosmos 3 TERTHRES BRFEELT 4L AITIRALLL, IS RIL § 6. R * FRIFIUIZRIT Cosmos 3 AEHA; T Fn MRS R TR (L 8Tkl BRI AL A
TR AEST o

Reasoning(IE) Generation (%K)
Model

General Robotics Smartinfra. Driving Text2lmage Text2Video Image2Video Audio FD:Robot  Policy: Robot
Cosmos3-Super 3.7 57.8 62.6 79.3 91.36* 80.0 82.8 7.31 26.0%
Cosmos3-Nano 69.6 55.1 61.0 76.0 84.61 79.4 82.7 7.34 25.5% 39.7%*
Gemini 3.1 Pro 77.5 58.2 58.6 47.2
Qwen3-VL-32B 72.8 52.6 56.1 40.7
Qwen3-VL-8B 68.9 48.5 52.7 46.4
Gemma-4-31B 69.8 51.0 51.3 36.6
Gemma-4-E4B 53.1 39.3 29.4 26.0
Gemini 3 Pro Image 90.85
Qwen-Image-2512 84.25
Veo-3.11 79.1 82.6 7.45
Wan2.2-A14B 78.0 81.3
Ctrl-World 23.0

N
o
=

To.5

EE RAPIHDNZIEAL, FRILINZFNRA (5 5 SCHIRA) R RIZPRIE—20); % /0 8 B AR & @RI R (EUW § 6), AR LSRN SO UG IR S (E, 1R
Cosmos3-Super Y Policy: Robot — #2530 k2 ("-"), BIHL# A SRS 455 H A (A Nano S 1IIZ545 (k; Text2Image 53 Robot fEkRt * BUX L ARAE K B 5 I 2R84k
LA,



VAT REIRY TRIIZRERE 5 IR, 622 — Ml E RIS, Cosmos 3 M=ANTT AR IX — BSR4 150 A ST HIAL sl (i) & R AL K (SDG); (i) 155
L PR (1) I ZRERSE (B 2). JEHIA, Cosmos 3 Al & ME R EL, ZRELAIILIE &R, AN SR BLATE RE (R I 2R, FROITE §4.2.3 5 §4.2.4 JRoR T WfE
Cosmos 3 JEIZRRE AT & REHR A AR, I TR AEIRIEE 2R B & TEAS (embodiment) 51E55 KBHIA S 5 2 48 H, Cosmos 3 STRFEH ALY 3T
555 BE VAL RARRL, EAmAYEATR AT HINIZ (mid-training) i, Cosmos 3 B AR ATHY tH F8h A& 5 2 (SR B L T AT ADEL AL, R GRS T
NG R o SR AT R AE A AR O LT 7E B AR _E UG I, 15 88 T H S BOT IX A ER IR AN AR e OR B 3 [ O T SR SRAE

§4.2.5 M T HAUTHE Cosmos 3 7E DROID L/ IIZRoAREN RIRAI ARSI, KIZKE,Cosmos 3 HENEEATE REARE RS B, EAH0IZRIR
Wi 9 I Py B AT I JT RO 585 88 B, T AT LA OpenMDW-1.1 ¥ AT IE % A fRAS . BEAUAG & i, BEE MG RBIES S — B0 A, th ik oy

github.com/nvidia/cosmos 45 huggingface.co/collections/nvidia/cosmos3.

PAHETE S FR AT O IR AR S A AR AE 1 AU KB R E FIEIN T Cosmos 3 MG INZRAS (A, £ 1 4t 7 RS RIME PRI § 6, WIFKFTR,Cosmos 3 1L EKREN
BN TR R S KR, 5 4 RSB LA L e 4 R i — 5

Cosmos 3 FIEARU 40 R 77 RA 4L § 2 MABAILHN GRS mEEE. T RBURR AR B 0 2 88538 70 (token) HEf . Transformer & 2845
(Mixture-of-Transformers, MoT) £F. AN B i N AAEEIZE (K § 3 AR Reasoner(HEFEAY) 5 Generator (A28 a) WIZRFTFIEUE; § 4 IR Reasoner 5
Generator IYYIZRACTT; § 5 MIRERINENE, OAEHUE, IR, HMIEARSS SN § 6 2ILINEER; § 7 WNEHHR T, § 8 K&,

2. {&89%843 Model Architecture

Cosmos 3 BEALEE 2R AT ERZ RIS T, FRIBES. W (EGSIN) S &2, Cosmos 3 HUANFE 4 F— R MEAS, 5 I T L1 T — K EIRIT,
IR ERTTEY B R S A TR S R, ST U A SR BOEHEIR, RO N B A tilE S, H T E S FAZ B, Cosmos 3 B E HIHIZHAD
ARSI B 5 — KA A, 22 MoT b, RN IE S 1A @l R — a7 emil A4 s, H A s i@ i& A 284 il

2.1 4mho23

BEMIES. . TSGR R NTS, 5 — R SEAL FmE O e A SIS —RAEA M, N TIERER transformer 805 f B RENS X
DAL, BATEGNIEBESHESIEAN MoT EFZ i, HHEM E— /Nl 2E3) 1), BESE AR A M &,

2.1.1 Ef& 557

BATAADE R PR ENZ A SRR B o B JER R e FH 2 L5 18 5 R S IR VAT Smbg e WD A AR B wan2.2-TI2V-5B (Wan et al., 2025a) 1
S VAE nfides, ViT gafdasn patch K/hR 16X 16, HJ5H— DM E MLP L 2 X2 MALE I ## 5 transformer (97845 [ (latent space), 2 Qwen3-
VL(Bai et al., 2025b), A 11Ei#1d DeepStack(Meng et al., 2024) % & VIiT FIHLHAHIE, H1EMST 17128 $HE A SR TE 2N AN (A1 8% (Chen et al., 2024b),
VAE X ARSI 4% BRI 5 32 % 32 Z8 I E4E, 93807 20 16 X 16 23[R 454 2 X 2 patch &7F, &4 VAE @704 — MRIEERGE S transformer [
FRAERE, AR XN MoT £, FITHERH VIT gides s F THCE IR, Wil T4 A VAE Jaf g (eI SR R R4S,

i £ VAE A E Wan2.2-TI2V-5B HeF2 %R, Hk#E Cosmos 3 IIHIAE 2R S Wan2.2 582 —8, 32X 32 2RI EAE(16 X 16 VAE 45 + 2X2 patch &
IR T 5 WA VAE B 8 X 8, Baiial e 8 Rl IR D, 1X 2 KA S REE R — transformer HIEZEATHZ.
2.1.2 557
FHA R Lee et al. (2025b) HIE M VAE 444, 48 kHz RAFHYRIAVLAAR B 1920 S RAENIBEEE (hop size) Hif3, 15 2I1EF) 25 NEMIATT, B VAE
EINGR RS, 5 HAM AR AR —FE, F0AT e — N2 522 transformer FRURAERE, F5UEA MoT £+,
2.1.3 zhfE

T ISCHr s Z R B B TSNS a, (s AZh S, AVLSan, HEs N\, DU — AR AIRIZE CLER ST, B TR UREl 2 82 B O A A2 23 i ——
WSETTPIE, FFHEL. B ARESERNE S — A W E IS B — DS — RS0 ERR O, NI FE S USRS — ) SRR, AR SR >



Action Representation

Ego Pose 9D Effector Pose 9D ~ Grasp State 15D @)
2 Z or ) 7 X
3D pos+6D rot : 3D pos+6D rot 7/ 3D pos x5 fingers 23 1D open/close

Total: 9D Total: 9D Total: 57D

2

(9p) (1D (90)(1p)(9D) (1D (p](p)(1p)(9D) (1D

Total: 10D Total: 20D Total: 29D
M// % @-’
/N v N

P 3:88—AERoR, T HEFA I B S sy 3= T U PR B A B E £ (ego)iBal 5T A (effector)iZa ] 3D P42 + 6D Hefkdmd St xt i 0881k (6D ekt /2
Zhou et al. (2019) & IS SEALHERE TR, B BER 1 E Sy 3); MRS (grasp state) EHEAMAS S AT (KA, BN FRIHS IO E s LA RIS B, SUSIEHIRI R/ %
ST AL B BB E A, IR R S 2 i S

R, AV RS R I R B R R R, S IIIATE, — NIRRT ac ZORM E—IRAS veor SUATIRA ve HOFAS, 45N ELERURS
AP — R R, DUR R A2 (V2 IS0 R LA, A1 3 R, 0L, BRI 08 = MBS FoR B RE (R SRR 0 B 5 R0k
(ego pose). FIREHEM & MITEIUHIT A%, DAR T IRIERASIOIERA, 0o 957 EL R RN (41 - 1598055 PID SHERIREIRAE),
I BRI ST B TR AR 2 S H I N E (T AL SE(3) R0 Ty 5 Ty BH R MR AT, = Ty 'T,o HES65RA Zhou et al. (2019) i 6D
FOr, IS OpenCV 217z BTG/, x HHSIAA 77, ITHORASHALHT SR [ B R FoR 122 29, T R ELHEARTY t 2210024 B RS,

XEHLE A 35S B4, S PR (U B B R, R R TR G L SATBCIRAS . X 88— AFREE, BT SLARARALAL Z38 BN B B L, RO 2y B A
TTERAYE, SHAAIRAR FRITEIRA B EMIMERA (Yang et al., 2025d), A ALE AKAE, BA T SLEARNLALEI B8 B S A0E, AU T4 (end-effector) =
AR R AR PITAZE (Lyu et al., 2026), USGESE IR TITE{E TR,

AEiATEl, FAIEHE R HEZ FER B S TSN 3 — D 2 Bl (23 8], RN (R B & RS R A 518 o R, Tl D B B U A SRS A A
R TSRS N i %5 2 (Zheng et al., 2026),1 MoT T FAHEE, WA x € R (GRS BRI R, e VSRR 5 AR AR T B 25
— NFREnfEm &) URSUEHRIR k € {1, -, K} HAIRE 0

z = w;;,® x + b;,® (1)

b 7 € Ridmodel RIEHEIATE,x I EHIZITERR, W;, 0 € Rimode*din® 5 b, ) & Relmodel 2122470 % H 0461 A S RELRE S50 2
AR TR I A R 0, FR T PR R O
x =W, ® 2 + by, ® )

bt W € RAin™ X dmodel 5 b, 9 € R Rizbis RIS R S B, FHT RSB MBI, IF 5 MoT EFREA L, Fliy

6D HEit 47 FE MR (SVD) E540eE 3 3 19 SO(3) hekk fil.

2.2 FT R S E RS

Cosmos 3 2 — M FLRBESEF NGB, ARIESHR DARIA NI S BES I, 8D 5 ok B AREGSH — 25 B, B —MES, G
B EXMAIRESE At ds it BN B TERUE 2K B A RS IR T — ARG T TG LS5 — X TE, Tt PO,

2.2.1iA7THif

HIATTRFFI P TR FIZE R B 15 (autoregressive, AR) T FHITERT, I #L(diffusion, DM)FF 315,

AR FIFPAIGEHER SRR, ©RSIESIATT, AR H VIT RS AR S BHSIATT, Frf AR A7CHds 3 transformer RBERE 2 —HE BNSH.

P RFFHIERE AR 7512 )5, 1 &K E VAE RGNS BIBIATC, IR SIS S FATC, RN, SR & W BOR 7Tk (AR, 15 20 B A TR T,
P ROATTHER RS AR FITARRI 5 —HS 4, BiEE 5 — 2 transformer 328 PTG S AR AL H,

SRR AT 55, FRATTHR A Al — A sCHEAR X L3R 7T (1) B [V IAC B T BOR T2 8 () 5 B 5 20N, M, T 4 (H IR G E T SRy BOR T2 A5 (3)
TESME S BRI N0, TR RSE . S0, SENIRESIREHES, (§3X—%i—#%3X, Cosmos 3 A AR AL AT 55, PEIRLT R,
2.2.2 EMIR

Cosmos 3 3ZHFIE S, WU, EGENESE AR, TAHETHOME, F0, SHERTTINCIE v, s. o, BRI SEA RILIE ¥, 8§, 40 ST, 3
FHI A BRI :



o BT, EEAEMN, MmARGEAEETFFYLART AT BSECRREOE, &FERG S A, U VIT 4688 AR B B 775, It
i, Cosmos 3 BIAT R —MRitE VLM,

o YRR, WK, B AR EEES AT, i FYIEE H VAE FRfdds AR 21 BFREIG IR G, BAMETTFES

Stor = [SaR, Vil (3)

Het Spp £ [Ie, -+, In, (E0S), (BOG) ] /& NHIFTHEMILZN AR BiZE (L, -, In HIBFIFIC; (E0S) 5 (BOG) ZMHIRAIA S A AU MG RFRIAIT), v 2 IR
&iA7T,

o SEPUSH (+EH), A S SR RSB ARY BT SISO S SR EARAIAIR T, 2 (R A A B U, 2 S SR T IB NP SR IR T S
FTEERNFF:

ST2v+Audio = [Sar. Vi:N, ] (4)

Hrpr N 9 i &,
o PRSI/ PSRRI (+355500) o AR |\ —SKAA8 25 PR UG THIA I, B E H S SRR 46 F FAE G I EN A 1B B P51, T30
S E AN R TR TR A S A B PR

Syov =I[SaR V1.p, Vp+1.N] ()

Horp P RAIFEBMWEL, P =1 NMESS NEEMIN,P > 1A R, 24 RN RSN, B AR T A IE AN 77 5 SCEAIE TR AL
o PHERS (transfer). TS5 ATH AN — BAZHIMUI (BN edge ALEIRIE) IN—BOAIR AU AR SO B RGB AU, 1Rl 717 Ja) S5 A AE U AL 4 il
M TE RS- 1HIR 7T, RGB AR 70 A /15 1 B ARiRl T:

ctrl

Stransfer = [Sar V" 1., V1.N] (6)

Hor vl RS VAR SRS T R T,

BEE ARSI (edge/TRBE) BRI Y 1F_E N SRR AT Gtk Rl — 71 (in-context £{L), KM% ControlNet/VACE ARFESMEIGEC #5332, AT AFA
EHIZH—IX 2 Cosmos 3 1 transfer AEJ1"ZEMRA"HI & o

o i, Cosmos 3 S = FGal XM A BB —RlFZN 1, W3 0027, DU S EIK & T (e ) o X B & B SRR e BT, 45 3N PR TAITE ac
FORM ve-r B ve FUERS, A1) AAE TN _E N S5 T TR RDTTAY ST R B ARSI AS; 1953 7 % W HEWTREAFRE VLA S SR A (TR T, FE5R
M A BRI 15 T BB 5 IR T, (S ELRE S AE [R] — 1 HUAS Y rP R 2R AR T T (B R L TR AL SE 5 SR AN AR PR S L 4,

I3 Voo I3 ~ Tyt . \
Vt—1 |V Dy 1 Vpyq o Video [Utfl] [ Ut ] [Ut+1] Video | Vi—1 [t ¥y 11 Upgq n
\_____I\______I _____I\______I
Action LG J ! J Action Loy ) ! Opta )
Tokens: () clean video (_ noisy video (O clean action '__' noisy action

AEMEFHIEE. X — DS EEREREA, Cosmos 3 IS BUEMBEEIRTEA T, RN S MRATIE AR IZRE. R — AN R R 2 1, Herh 3R e AR AR AR TC 2 (A
e veer 55 Ve ace B ve 55 Voo BTRIZND ARG CAT A EIRTTOD S50 ALGE 170 2508 1930 ) AR AT St 171 70 2 Pt a7 25088 LA 1 (SR O U 5 3l 1 R )
23, OORIEIEIL, B rh g T8 S SRKIA TG,



Vision Language Vision Audio Action Attention MaSk
Encoder (ViT) Tokenizer Encoder (VAE) Encoder Encoder
3 0 108 I3 0 3 C R R R I R KRR ke
L 1 L ]
oo &
AR subsequence Diffusion subsequence & - o E ;ﬁ S Sy o
| y AR
l l = h Causal
. . [« (triangular)
Shared Multimodal Attention .
Causal Self-Attn Full Attention =] Eos
Attn(Qar, Kars Var) Attn(Qpwm, [Kar; Kpm], [Var; Vou]) @ BOG
7 U
} ] 5 W
=]
&
l g | St Full Full
l [« 2 attend attend
MLP MLP &
3 ED ERIERIC )0t @)= :
AR causal self-attention
DM full attention
Reasoner Generator
Tokens: () Vision (AR) (__)Language Special (] Vision (OM) (_ JAudio () Action Noisy

5:Cosmos 3 f) Transformer IREZH(MOT), #:#4 transformer {E/MF— &1 EET(AR) 547 H(DM) B TRFIAL IR TTFF: AR 545 B BOCAIATER (AT ) VT 4Rl
1A7C, BA <E0S> SAEARHL4ATAITE <BOG> 45 ;DM #5472k 45 1 4RA 2R AL T, WIZRIN BN HRaf, (A Sy i B DO HE T A T T I 750 o P A AT s AT A% 554 A, DM
IR T T S E R 2 B, W §2.2.2, fE8A transformer BEP,AR Tt 5 DM JA7CHAH B ANZY LayerNorm 5 MLP A8 (4 [A] — B4k VLM SLERIGE ML), (EE R
HIEENRFALRIC, B Q. Ko VoEE I hivEl, B, (Hrk, MR E TR, Qg IO Kapy Vg MIKSSEE1, T Qpyp MPHESH [Kar; Kpyvl 5 [Vags Vol B
B W HL AR BRSO, T AR REFE RV BI6, it 771, Reasoner 45 R —IAl7CHiN, Generator 44 H 2505 (¥iA] 7T (32 Rl 2R F UM 4 13 PEAE (flow matching) H
s SR Sy RS DAL £ 0 ERR) o A5 TR IR, AR D9 [RIRAERD, 3 10k 2% 72,

2.3 Transformer ;B &%2#(MoT)

Cosmos 3 XAl Transformer {444 (MoT), R FR RS IR TCH RN G — 5, 2] A transformer f#D 8 E 0 S HESEC—ETH M
155,438 AR TR TT (reasoner); —Z T 4 T 55, AR Y 87 R FITRIIG (generator), /RE Cosmos 3 fEMRIGEHELEHY F 5 Deng et al. (2025) F4i—
A SBRIARILZ AL (B ELEIZRAENS, LB RS BIKRE ) LG AR,

2.3.1 WEBRLEW

FRUER transformer MRRSERE R — N ETEERIE. — AT RIS TIH—L2HM, MoT B AH [F—ESEUCHATH 1AM, M2 (P 408, an e 5
FiR. SRR — A B 5S8R transformer 2, 0 RA— MR, RN S R0 BRI02% N 2@ #E  F — D W 2R 0 - 15 5 150
(VLM) IR E I 4R 1L, i Cosmos 3 722 >J A2 il i (R B A [R] I, AR AR 58K 15 5 5 U HEFRRE o (EVIZRS HE B 0A), 77 A1 A3 AR 1 211 Hh 5]
reasoner 1, G BT FI B 115 generator

2.3.2 WABAEEN
JRUET B PR E L B 40, B ST D —JORAIBE & T ) (dual-stream joint attention)#fES AR FRAIZH, JXBARAUE AR 5 #F
FAINE. . EFEATIEE Qur Kare Vare Qpae Kpum 9 Vpue

BEAFFFER . AR FR8 R ERTTA DAALR B 7R 7% AR F 1 ARSI IRT, BN RT R BESSTE R — A AL T E i AIATC, X5 M VLM £+
ARARAN) B PR 5E 2 — 8, MRS AR B T)I1ZR VLM SR A plRE

OpR = Attneaysal(Qar, Kar. Var)- (7

Y BFFHERE . DM TSR XK EE 77, PA AR 5 DM IR CHIHEMEN IS E, X 8N BORTCHREE B 26T B BE 7R8ISO SRR, BA
LA FR T HoAth 25 A 59 5 e, I PRIE IR ) 5 2 R — 250

Opyy = Attng,(Qpny, [Kar: Kpyml, [Var: Vo), (8)

Hrr [ ] FOR P AR DR, R, AR TATCAAAEE T DM IRTCHE T XA T 4 MRS A IR SR e 3

2.4 ZIEEMEIRN

Az B R TR U AN -5 2 S5, (2 68 1) 7T SRt S s 5 U SR IR e —— e AR i f)_EARAS, BT Cosmos 3 fESE— LR IHER
WIREEBIE S, WS, B SRR, IR —RRETE SIS 2 A — BUZ IR B IR AT BA S B AP, 32 3D 2484 RoPE(MROPE)(Bai et al., 2025a)
JE S, BANR T 4R I H 2R 519 3D MROPE, B, &5 8 /FIRTCA 5 2 [/ — & W BRI Al b 546 3D MROPE #2611 KN B st 48 FE X1 73
Wl A, BEEE=ArR, HAhIN A REUEREBAIATCRS . X IR EG SIS 2 R W% (BN RIS ARG M, S5 ShfFIR Tl R
AR [R] Yl 4 S SR 4% RTINS RIS A TE AL 00 T 8| — S s W BN R, FRAT 1S/ 3 546 3D MRoPE I AREALTE R, AR A Y R 5 1&
A, IR TR 5 248 X I TRl 4 268 X I TRD R il



2.4.1 BRI SE

BT, 57 FERAE S 4 RS B/ MRS EL AR T3 ATE B S0 VIT miSAiasci i B R5 174G 3D MRoPE #it, MBSt
=h =w BN —A BYEEHE, 3D MRoPE JE{L WFRHER) 1D RoPE 178, XK H VIT 4ikS 81938 7T, A —Wi TG Te= ¢ h 5 w R51NHZEIRTm
AN BN, HEAFFFIHRINERS S Qwen3-VL(Bai et al., 2025a)/ 3D MRoPE i&it5¢ £,

Y EADE. W& 6 FR, MUATRATCLE 230 =AM EAS (bt BERS RI7EWIERS [k h 5 w £ S PAAR S S 2SR ROAR (0 - H-1, 0 - W=1), EUZIATTHAN N BT
B, (hy w) B2k, 28RS I RIZRS E S ML A BRI G A0 AR BN T AT t. hy w SN BRI 2 0 A4 b, T E 22 R S HR A L, 84D, FEAR
BERATS5 0, PR B SORRR 5 2 A5 AT (40 TR S 1), T 1 (4 AR T 5 255 WP 26 AT R TC A M BV 7 AR T I IV RS AR T T 4. i S 3l e
St R R AR, S ARG B E (h = w=0), SHUATCHIR R 25 | R S Ak ER M Zh R TR A1 R 5 | B SRR e

inate Assignment

24 FPS
ed Language Video Audio Action g sy O 1 2 3 4
I (=]
1ce c 0 15 3 45 6
- o
modality offset k § 30 FPS
= 0 08 1.6 24 32
t o1 2 3 4 7 77 7 8 8 8 8 7 8 910 7 8 910 B frame index =
;h 01 2 3 4 06001 10011 0 0 0 O 0 0 0O Temporal position spacing reflects
wo 1 2 3 4 01 0 1 0 1 0 1 0O 0 0 O 0 0 0 O real-world time, not token count.
(t=h=w) (3D spatial) (temporal only) (temporal only)

14 6:3D MROPE RAFRIMACRIE, Jii— 54T RIAICFAI, W ETES, WA, &0 2 X2 2sMkE), S5 EEAIC, BMATRE— (4 h, w) =7cdl, EFIAICE t=h = w;iliiE
TULE A =Ml B2k, 20V 5 A e G AR R AAAR(h = w = 0), BEESRF K 8RS IBERIIN TG R 2B, 47:FPS JRHITEMIER 5 | Wb 5026 0 s TR B fAH [ ) B8 SRR AE
16, 24, 30 FPS R G #EARF 10z E G Hrd 24 FPS 23R AT I AR,

A IS 5 BOA e RIbE, SRR RT3 E LY HOATC MRS — A B BFIETC A B MR RS LT 46, 22 S 3014 AT Y B e i S5 ML . I BIRAE
Cosmos 3 FYARZER AN Super #8!) ERAMAR, FRAWENHFRRZ &G — ME S A0S & WS T S B R A6 B, S 803 I R LA
IRV, % Cao et al. (2025) Ja &, BATE E BT 54 BT 551 2 1R\ — 4w 1 B IR PRI B, SRR 2R A A . 690 5 s VEIR TN TR 235 [ B SE RS, IXAE
P A RS — AN R SRS T TS M SR BN I (S S, BICHR B s g AT 22 ST N . FEBRAT AT A BEAL X AR 158 15000,

2.4.2 L 33ESEIAF

TS TRV FE Y — AN BT A5 K A R RIS AS BB TR 2 AT 0] RE T NS R (P BN (RN RD R, 140, 2351 A 60 FPS 5 24 FPS 4mg A4 24 FPS ARSI T — XA 2R3
RIS R IR, 2 60 FPS ASRIAITTHY 2.5 %, S-S & aia et e MBI L2 R, IR R R BRIR AT RESRFH R R SRAESR . FPS VA S £ 8 I8 T &R
R84 B9 45 RN BB R[S 1] 43 3 SR A ] ot 7 B A P BRI [

FAN5EE SUERYI RIS £ (temporal steps per second, TPS)SRZIEP/RE A1 #F3, X AAIRTE, TPS AT KRk DARS i) 48 [N F—— H T4 VAE Jnfdas,
RS TN 4, KEEHATE, TPS HELH TPS, 5 = 48000/1920 ~ 25(48 KHz, Bk 1920), AEI{EIATE, TPS 1 Wah{ERURII TR,

B J, AT TS TR £ ) BT 4 DB B — AN FEE TPS, 100 TPSpageo MEATEY BT AR I TT, BATISEHH BT B TPS; 4 I A1 225 | T ZEh i — A b
B, ZR R LS A R4 2 St THERH

6t = TPSpyge / TPS. )

H TG FRA TR B AR 2 5 1T 24 FPS ZEA NS 5 TR F1ATTH TPSp,ge = 24/4 = 6, AP 4 SRR tokenizer AN TR 45 He,

2.5 1RB Tk

Cosmos 3 % =/M&EEHE)IZ5: Edge. Nano 5 Super, & 35 MUt (588 2K BUEHE OB T2 ) 7%, Edge 2ENZIE 2B 2% transformer 2
1Y 4B ZHUH; Nano 2= 121E 8B ZH(Hi % transformer 2 FiY 16B S8UEAY; Super Z2H1E 32B SHA% transformer 2 11 64B SHUIEA, FrE LK
H R FYIER LG S L (VLM) #I4A 1L, H R A _E SR MoT 2084, % 2 J0E T &2 RN CHAE S5, AR A Cosmos3-Nano 5 Cosmos3-Super ##
5 Cosmos3-Edge BALKAE JGELRA R Ao

FiE BSELINIRE LLM Wi (2B/8B/32B — 4B/16B/64B), A MoT MUIETER MEDERE SR — B2 BN 24, 75 ER Edge 5 Nano/Super & K[
&2 MKTIZRI, Nano/Super H Qwen3-VL #J4a1k.,

Edge fJi

Cosmos3-Edge X 2B % transformer i&11:28 |2, FEFR4ERE 2048, 16 MEEJIk. 8 MEEL, L4EE 128, FFN 4EfF 9216, FA1ffiA Megatron fX
R E ML IIZR1Z LLM, HIZH KRR Qwen3-1.78 2244 (HA W sl B KR 24 T QK A—1k, 740 FFN #iG %l ReLU /5 (ReLU-squared), 5% 2
Edge ) FFN #4EERLE,

Cosmos3-Nano & H Qwen3-VL 8B(Bai et al., 2025b)%44:LLM v 36 &, 4k 4096, 32 MER Sk, 8 MEEL. Sk4EFE 128, FFN 4/ 12,288,

Cosmos3-Super 3 Fl Qwen3-VL 32B(Bai et al., 2025b)Z245:LLM y 64 2. BER4EIE 5120, 64 NEZ Sk, 8 NE(EL, Sk4E% 128, FFN 4
25,600,



# 2:Cosmos 3 MoT BRVENE, FiABARIL I (dual-tower)MoT 444, "LLM Layers" 4§ transformer fi#5 2324 820 reasoner 5 generator IS — &M S, Edge
FEMLIIZRT 2B Z258A% transformer,ifii Nano 45 Super Mgk Qwen3-VL A4 .

Variant LLM Layers Hidden Dim Attn Heads KV Heads Head Dim FFN Dim
Cosmos3-Edge 28 2,048 16 8 128 9,216
Cosmos3-Nano 36 4,096 32 8 128 12,288
Cosmos3-Super 64 5,120 64 8 128 25,600

3. ¥4 Data

Ik Cosmos 3 FFEMRSS T I B4 BFRIVEEE: Reasoner (HEFE &%) JE % 7 > R HERUHE 5L Generator (2 KA 1B IS 7 >) & BUS BHU FE s 173, R
EP AR =R — transformer S FAYIAIT (token) FAE, EATMKIAT I ZREHR LTI AR, Reasoner 1EHON I - 5 £ (A0 BUG-SCAR 5 04- 52
AR BN, SRS, 22 E L (spatial grounding), WP S I EERRSF(T55, HHR,Generator T A H AR E (M HE B AFRE) LE MU 2 15
AR LY R E G, R, 45 31,

[l P 4 T SRR R RE EL AN IR IR AR (curriculum),  —F35RA 2B BOIIZRSRIS, SR R BE I 4R R2 (L, Reasoner JelE(T) TZHURLHE -1 5 TUIZR (pre-
training), Bl 5@ fE AT (Physical AI)fE55 ERYBEROE(SFT) LML [ ML ESEHNBA. BEBHS SRR, X—2MBRIRReE R KRERRETT,
FHZEL 5 NE L THSUBATIN, Generator JLiEAT AR, WS MG, RG890 N TE 2807 B an s/, 12 %1454 3T (control-conditioned
transfer) DA K HI AR E BE D4R E A1 5 R EUE

3.1 Reasoner &

K Reasoner MR RIEHL E5E) 24.2M PMAEA:22.0M FITFHINZE, 2.2M FIT M & 08, 58k B S E AR EEATEE 8 M & AR R EdE. % 3T TH
BB BRI, TIZRRT B DARHS - SO S 8O BAR g 3 SR A 2R E A BEARRE Do ML N M B RORI B W BRATE [ 10, AT SOARREA (5
IREEHER) 50%, ASRILIN ZSHRAE 1 ARALER A, R RBERINR M (smart infrastructure) 5 B A BB ARIURAIEE 1. & 7 #2AEBNTE T MM B ITEdETR
=as

E5E % 3 7 SFT MESIUI-SCAKEAR S 1,079,200 / St 2,171,673 ~ 49.7%, FIESL"2) 50% B,

visudl ISt

1.5%

Video Reason.

0.05% ImageICél‘g.
Video Cap. 270
0.05%

| Prompt |
‘ Upsampling
10.7%
' OCR Video Cap.

. 22.0M 42.9% 12.7% 2.2M

samples samples

Visual QA

2D Grounding

1A 04

I4 7:Cosmos 3 Reasoner ZHEJI 3SR MEHRMR, FAHCE T HTIZ Cosmos 3 Reasoner MR 8RR &, B U 255 W B HUAMN M. %R AW E 22.0M WllZkEAL
2.2M B BORREAR, RS B R-SOR, M-S ARSI A BT 1% L ERE AR G b 0 OCR, MBEIME, HERL iR A (caption), Efv(grounding) 5% .

# 3:Cosmos 3 Reasoner f&BiZs S5 IZRI BRI IR, Image-text 5 Video-text 1TIIRME N BEIRFEAR (BUGEANAR) BT, 4652 A4 T R % (conversation) B,

[ il EEHA
Image-text 18,814,952 1,051,513
Video-text 1,016,299 1,079,200
Text only 2,170,762 40,960
it 22,002,013 2,171,673

3.1.1 FillgR

AT PN R EEIR & R 24 B M Nemotron Nano 2 ¥4 (NVIDIA et al., 2025a) H7i%H 1 19.7M FEA, AR HEREL:. S, 2SEEN 5154
PREERE ) ANSMER T 2.3M FEAR, MR 3, FTREMEHE SR ARZINRR S Z i1, 2408 — 5B B AR £ (curation) /K e e 18 X 5 5 (semantic
deduplication), Fifit AT W (Al-judge) i g,

BXEE, F—EAEXN G (conversation) B HFSFR 2 SIS B G AR IX B "W 15 48 SE RN YN ZRFEG): — 5K G — BN S HoAs 2 - [0 & SOARBE N, B AE TC AR
IR A AR 2 - EFEAR, RS, AT E— DA RN G BRRAE (G 17 14E) S MR 52 - B B SRR G S HER, UG- SR 5 4l S AR 15 8
Qwen3-VL-Embedding-8B (Li et al., 2026b) HATHI A, i - S AN 1% f# H Perception Encoder PE-Core-G14-448 (Bolya et al., 2025) J#1THk A, FriSHIPE
FEARNRAE RN ZI WAL 515 518 X K ERAERS X o "SR AT S B E AR 5 B IETURVIREE S,

N TG EG R FREIA PR B R, BAME AR, G- SOR, M-SR 5 AR REA S22 K-means JEIKI 53 IR GTE N IRISFR AR, 6T X & R A 25 5
I RBZAR U IRBINE EE A, AHCUE ST 0.95 IX—5m BEIFEARBREER, XM ERAEHE KB E EASIIE T ERTAT RIRRRE TN 515508



ST T TUAR R U

ALPH RIS, 58 M BRAERFEGHIER LR — ADIPHORITMAARIE SR, T Gemma-4 FAMS-1E S 17H (Google DeepMind, 2026b), &%
Gemma-4-31B-it 1% (Google DeepMind, 2026a). FFaBFRRINHIILRENEH T G109 A (o, 7P 2400 (rubric) 7E =D EEPTRAERE L4 15 5 985

o A (Faithfulness): B8 A IGWTZ B FTARIR. WSSO E R SRR,

o SEEPE(Completeness): MR 2 A 5eREHIRIR 1454 1876 B Z8t N,

o Lt (Correctness):MIEEHI, 1B S5 E M2 S R,

BIEXS Cosmos 3 UHE R, K NEZ ARIEILEIC I AT RER BB L) b RS, WIRE MRk e i, [RIIN, Se R Mot B I IR A R e SRS [l &,
IERPELEE MR BRI R B RS S AR — BN E RS, BRIRESEON FHIESS AR, TR A, O i T o T A & 5
Hit,

LT BRI, BRI — ) 5 B G AR RETERNH & (8 A = AR AR (1 S AR AR A 2 22 DA IR BRI, HA MREAR I 52t
ERME S SRR o IR B R HE E B ERN A 2 WAR . 5 2, B IR R GIER L ALE 220 =R b RN R S P = 2K

X I PRI A T L M ST A . AEATART B — AR b 1 A B IS S REA R A I, B et e A b _ B R, BN, — N TR, B EIE
Wi, (RS TCARIEIE G B2 (723 R R S MEAS o (KM B i, SCBerh FRAT TR AR SF I BIME B E, DASIBR A AR SRR 1 i 5 5, AR R NS RE 38
ERI iR

ZRSEEBIRT 4.23% KEIEAUNEESHE), ALIWPHEE 80 R, BUR RIRAE S B RS, FA IERZAE ST T R B, LIRS IS TE
KETBRHIFIN RS TR A RS R . (BRI E R, BYBR S AT IR AU SR e BN, 24 BB M 2 2% 5 I, FREKIBE AL (referring-expression
grounding) PR BRIG M, B BHIA- S UE B ORIE T, X BAYBERE D PURYESE_EATHSZ RO R AR AT P U SRR e e, IERIES 0t
1oy fR e TIZREN AW ARE . OCR BARAERMED 2 AT, (HAEBME D 5 N R TR, XL RETRA TN IR & BUE R A SR A9 AR R o B, BT 2:
EREIIRIA T AIBRIERI RN CREEHERE, 262, OCR., A5 VOQA REJIHYIRLETE 251, MM /E B SR EUES: LUISHR MR BTE- RO A, SR80, 7€ SFT B, 3%
MR 5, IR B BRI ——TE B B AR RS S I S R Sk L 2 A s 55, AT PP IBIERRE 2 F1 5 R BILRE 78% H1 46% AL
o

RARTIZRE G &L 22M F£A,1fis% OCR, SEf, %, L, 5 15 SIRREEERE, 5% 3 R, sk = ,0CR i KAV ER 2>, TT#k 9.44M FEA
(42.9%); HJmis2 2D AL 3.62M FEA(16.5%), MLHLIIE 2.48M FEA (11.3%) 5 EEHERL 1.66M FEA(7.5%), HAREMIEIL A ME (1.35M,6.1%), EEHHIA
(1.30M,5.9%). FUAE(0.99M,4.5%). SCARTEHE(0.82M,3.7%). MLHLAREHRE(0.34M,1.5%), DAR D> BALTIA 5 TR (75 0.0IM)$2 4L 2%
RS S, XGRS E BRI TY, SCFE RS S AR ALRE S, RN OR B — D B 7, 9 IS SEAE I S AT R 55 ) eI o e e

3.1.2 IWERHA

T B A o B, e St Y )23 1) 5 N (R BR AR RE 0, F SR A T 00 AR = iR a5 B B s S R0, MLER NS B RESS DR, IZPBUS I 2.2M AR

T B, A8 2D 5 3D (R SiRIE F 2 AT AR, (R I B S 5 0 BN A 7e.

2D 5 3D iEfr, 2D EREARFRE A (R, XK, HESHEN). FE(pointing). HHEUS Z BN RABIATES, FAVESRIREARBZRN, F5I0RIA,
OCR/hRIfI, MU RINAS VOA, 4R, YUk, S ENIL, S AN —LEH 5 —1) JSON #%3, 2D @M HURE S B & BEdE 5 BE BdE, Ko
K7k H LocateAnything (Wang et al., 2026a) HdE, B TMARAEH — DS FUE T4, T 3D @EAEUE, A1 3D 4l R AENUEXT 3D HERHE
SIRBEVIGAEA, S MYARLERITEAL (canonicalization) 52—k (Brazil et al., 2023) ZJ& FRIEA KGR, dub, R S58E, RATEAEE 2D #65
3D HEWTERBLEEK (Cheng et al., 2026; Man et al., 2025), i /& B A B MIZEHI(L 3D HEHHT I E,

ELSL MRS RS Ef, BMVAE T 2R E MY AT, EGIR RIS 55 ZRAE LA E H ARG S RN, DA — (L G AL ARdE ) B AR IR s =S IR B H 22 (E)
(Zhou et al., 2025b), HLEF A ZSR) A& TSRO E 2 ) AR RCE L, RS MRS S 0 (ego-).  HEAR AL S PR 0 25 R I — oA B 5 R A )
(Song et al., 2025), FAMIE—LIMNHAELT RV EIE, WIS A%, U EE S &R IR R AN, 577, 1752 BRI, fiai
ARG IS (Liu et al., 2025b), IXUEEHRSE—IL, BEWIAEI. Bl BUWANN, HILZs. R B, 7. B, TS iR R EHE
H,

T A A Y B 5 A3 HEEE, A 1B N ATHAT R0 BB RS SRS SRR B MM E 5 B S a0fE, BRI, WAL/ B, WRE, ME, T
PS5 AT I RS, AR PR g 5 VLM IFH K, ZIREMEERLA, SRSER, WHEIEX, wHREEh, MASSASHE mtEA0s
L, BfE, s HE. TS XOR,

T RV ERARE, A0 = Ny sm i RIRE ) R ER R, PR S BRI, AR S5 LI 2387 3R (upsampling).,

W PERR, AT =AEAMNY I B EURIRSE N 7 5128087, 55—, A TTARTEE QIR 2 I PR 6 2 # S LSS — AFR (egocentric) MIATARE R T
T NRNVERIR TS 115 VB, SRR 1.8 b, SF3y 14.2 M, IRAh, —NE T IZHIIERH 5K MU, 2.6K /NIRRT 743K AN SHE=JC4 (tstart, tend,
caption), I P S E KM RIEN 5= N8 InAEZ M AT FoundationMotion iK€k (Gan et al., 2025) B ZREE, WA A B AR 138
U3 — R, B A NE G, R SHREIZER ., RE, BAFRE T (panning). 25 £ (zooming) FHIFIZ SN, [AEAIGE: > B & ML (ego-
camera)ig5f,

ByPEL PEELIT, AT AN AN B B4 JER L. Cosmos 3 Reasoner M| ZE BALSPIEE & FRIEIVRE 1, 55— FRATUIAB R F ANA Cosmos A LA AIAR
H,HAFEERE 1K SAERSY 13.5K 55 TIES ) (WA, [, &%) —oodl, s sttt IHRkEtE. JUM. sigsi, iS5Gk 5 s iR a %
R AN IR BIRR, 85— 3k 1R A] VideoPhy-2 (Bansal et al., 2025b), 232 3.4K 45 DABIEA AL AU, S 200 FEh{E, 5 434 BE (I S A2
$71-5 on HbmE g s~ EE . ). WEAEsNJ %, I AR SR 5 23 AT SR Ay S TR 2 e SR o AT 5 23 B



SERIEIN G R TR, TR RESE R "5 "B B A A (AR B O . T DUR SRR A, BIRE &30, HARIDE § 3.2.1 ARk
XEEREAIRSCABRTE, %I RAERS (Upsampler) B 1 AT UK E MRS I Z R, N RIS HEOEAET, BN EAREME. WRamR. HIEGR, MR ES S8R
Kizal, Iy EERR ARG RIS R, BA 1A K T 2 e SR ——Hrh — NRACTRREE . REEIRE 5 —— R A RS R 1) K (R B 2 1
A:fJE, VEANSE) 5 2RI KU (U038 40 T 7 s R X, RRNSE) R A& S B 5 S SR fIfE . B S KSR P s R A e
By hiR, RN CREHE RIS 2220, § 6.3.2 R T KiZAE )1 T Cosmos 3 EIG/AE R,

HEVEHER(AV), FAMNR AV BHRENEE N TARES BabAERE4EHE (chain-of-thought, CoT)#ER, INFHIFEEARES 3D HHEfL

ZHfF CoT, KENHEEH HEMA LIRE CoT $it &8 10K 4 B BRI, B R, LR B, ZO@MN, B % (ego-vehicle)Toh, KiYy
K, AR RS B AT A Z A E R, WY RIZES, BT H ST B EARE 74 LIM Z&HIMY R SR, 6 & &0, Tl 1K T30 (meta-
action) FA i SCHEMUR AN RN ZI, HF I SR VIM, AR, A EHUE, SRS TCallE, 7 LIRS, RIS S AR UL,

IFFEFEN, A Nexar {7410 F(LFEM (Moura et al., 2025) HlE SN 7 FOFE A EE, 0 &BIT 24K 0000, B e, RLemifl, 28%, 2mEsE
S, FTBUi% 6 FPS SRAE, NG EFR 300 Fh, FRMEAL/BEAREEIRZ AN AA TR TR, BS54, ZH, BETNSNZ LT XRE#EE,

3D EEN, FAH MADS #3554 (Ren et al., 2025a) YIZREER 3D EME N ZBUREIZER L W ZHVUFH], #5715 R E (world-scenario-map)3D #r
. HHLNANS 5 B S A% (ego pose). FRATTAZT 1 FPS SRAEMT, M P ORI A I 55 H A A ] 2, SRS RROS 4 BRAGAHR O 8. 250, BRI B 8
NEfl, BREDMIE, RSP, roll, pitch. yaw 5285IFREESEUCIIAENIAAFR R 3D HE 385 (LR BT 100 m AN AT DLEl a2 B RS P ik 78 o 2 AR HIX,
5K

HLESA S B AL TATIVLIE ARIEIENTE CoT, RS BT Hlas A\ TR AR & R,

PIESA SHEBAERE, E1fF CoT #1122 Cosmos 3 Reasoner ¥ 2 B 54545 M4 (b F THLES AT 38 (end-effector) 2 ili¥ 2D B FHEIZZM %,
TSR B E A, TR B T S A A B A, AL 2D B4R s (waypoint) SREHY (LB AR, UK, AT I I W HTE [R5 1o
BHUTRRIAREMIE, B Rk, AT (affordance) s 5 JEREE X S8 16 B A8 A9 4605, AR RRAT 915 32 2 R AR B TR AR .. BT, ABHR
b 5 VR TR BRI A, 55008 F — S E L /K M 7 Qwen3-VL-72B-Instruct (Bai et al., 2025a) 42 i iE i B S5 850 #EFE ) Molmo-7B (Deitke et al.,
2025) AHEIRFIABE TAARE (7, JBEHMKI EFRNSKE B MolmoAct (Lee et al., 20252) BRZ: R A DROID (Khazatsky et al., 2024) [ (episode).

AR, BATANFEN. EFHIR S RS ME YRR Cosmos FI RS, EHLAR AR(E7T M, Feli 15Xt MimicGen (Mandlekar et al., 2023)
I — KR A A L, RS TRIN I BOZ FFE55 1 60 458 th (held-out) MUARBR B AL ATTAS, JFA9E — 1 3.6K 4% Omniverse F s AL,
RS 7S M5 A M B G 4, I R R P R UL S B8 A S IF N TR, 7RI AR 7T, A 148 % T 83K 4% BEHAVIOR-1K (Li et al., 2023a) F£4,
3 RS B AN IR B B EBIE, BANEAMA T H EO-Data-1.5M (Qu et al., 2025) ) ERQA HL#5 A\ W%, B L5 MK, FIAbME, Bsiaml. Y
WAL ARERL, R KRS PUETRN,

BEITPIEENFAREE . Tl s T — MBI AHIBIF AR VOA ¥R, & 398K K2 HME, M 2.2M 5kEG, BiER4E B FAREMNINT (exocentric) L. —
A AFRHLE AN S 154% & SR, (% 7 ORQA (Ozsoy et al., 2026) [E#, ZEFEARHEZ MW, HE S IRER TR BMIRA, 3D ¥R, B
e SHLER A TCEIE (FARM B S MR AR, (EEEESMI. B, B/E72. BRE. Bsrsest, AR EE/M G, 200
TESF AR IV,

BRERERIERG, AR T = EAN R BRI AR, 5 O RS R R, BT N AL AR SOE S R R,

S A ERE, FAMi PhysicalAl-Spatial-Intelligence-Warehouse (Tang et al., 2025),JXZ—/N & Omniverse kM5 44 M RESS 40 M
HUMAT. M 93K 5k RGB-D BI85 873K AMA)Zxd v, AT FRAEH SOK MRS BIIIRER], B A L8, 4RHT. X%, RS HER XKL R
B ENMS TR,

FABATAEN,, BAVEER T & 208K SKEHRAIARIE, K H 44 N7 R, 3 5.6M DA TARERAAHE, ArE AN EES B TARE S T TAE, BAEARTE S A Z Al
TS BRI AL R R N AR I R (PLL), AR R R E 4

ST IR, FAVHE T ARITS AR, HYO@F S i R R =288, CARLA (Dosovitskiy et al., 2017) Fr B H TR /25 S
1] TE Bl 2 (T-bone) 37 5 Hh 4 bR 0 Z2 40 % 2 8] () — SR8 T, 22 Cosmos-Transfer2.5 (NVIDIA, 2025b) 3 53 8 3.4K & HARSHEH N &, TAR
(NVIDIA, 2026b) 5ilk T 3.6K S 5OBHGSAM(26 /NN) 5 44K Sbmik, MEEINE, NFMEEEE, FEREE, FRMR S e HE2RML CoT Baltr%5 N Tinik
AT 7285, A S T S T 5 B 2 AN, BANEEE RS T 1K SRR laaa v B T R REIE (tailgating) i — oAk,

B JFSMALE 7E"3,6K traffic-camera videos", #% | R 32(26 /MR R 3.6K(3,600 %) 2 1%, R/ NEUE S HERRZE IR,

3.2 Generator #iE

FAIH Generator YIEREAE— MR 2 B BORRE, I ZRS R HIZE D 5| AFTEAS: FIZRR BEE G, W35S S0 46, BE G 16 FRHA1IER (mid-training) B BXA A
S R LA NG, Cosmos 3 N &L HIAIN I RIFEA. NERHAEN, BATBHIZE A Cosmos3-Nano 5 Cosmos3-Super X HUEAT/E
1145 (post-training), A& TG IR EHESE P HFURE S BRL £155 Cosmos3-Super-Text2Image . Cosmos3-Super-Image2Video 5 Cosmos3-Nano-Policy-
DROID o JXUEABEAY S5 H X W A H IR R S S AR I 2048, (8] 8 1L T Generator BSA8AS,  BERITERAVTIIZRIRAE,



Pre-training Mid-training Post-training

Text-to-Image 767M 16M — —>| 8M —> Cosmos3-Super-Text2Image

Text-to-Video
Image-to-Video 348M 75M — —> 20K —> Cosmos3-Super-Image2Video
Video-to-Video

Text-to-(Video+Audio) Cosmos3-Nano

Image-to-(Video+Audio) el el Cosmos3-Super

(Image+Action)-to-Video
Video-to-Action 8M — L] 58K —> Cosmos3-Nano-Policy-DROID
Image-to-(Action+Video)

Video Transfer 4M —

I4l 8:Generator EEIFE, 172 L F 12— MINZGIMEL, A G TTREZE HIZIM BT I ZRREAE 2 (s T0AS (—) FRIZBAR S . WA TR 26 SRR, (A S
MRS (video-to-video) 825 ; V2V i F T ISR WA AT SR S5 IR AR KM H b5, B SR (transfer) SARAEH IR B E XTI, HEIYIZR ™ B A% Cosmos3-
Nano 5 Cosmos3-Super (BT HIANZS FIIZFGIZ ), EN IR RN RN, EIZ SBT3 T, 7= A S % T R Cosmos3-Super-Text2Image
Cosmos3-Super-Image2Video 5 Cosmos3-Nano-Policy-DROID . Ffi T E, X% AR 5 X R H BT ZRsimi e 52 2 AH T,

PEE [ 8 BATREARR —EE 767M / 16M / SM; MU (SCAEAT+EIZE AT+ V2V)348M / 75M / 20K; #A7i+E 45 139M / 19M / —; /i — / 8M / S8K; MUAIITRE — / 4M / —,
B FRARTIZE 348M HZIEL, S §3.2.1 IEXXH 347.7M —B(U&ETN)o

3.2.1 BB S5H5T

E G S ITEERE &G — LR DI AR, ARSI IRk Zk: (1) REBIF BRI T (2) TR IFETE;(3) WA 2SI MIERLIT IE; (4) ARt EE;
(5) PRGN KRHER T N ZRR A 7 ) (shard), AHRFH P BAT 5N FUA IR HE R ] A 2L B, FRATIHE RS A SRR IR & P S LN T & B, e e
ARG BUNZREE, AR B S iy P 25 5 S N 2R B

BNZR, (EFIZRRTEL, BATEA 767M 5KEBS 347.7M MR B, B H 7.8B KRR S 3B KRR, (ERTTSIERF,720p 5 480p 2EIRS
MR F SR, BRI S, 720p S EIRAY 26.8%. HSHY 36.4%0;480p HIEIEHYT 26.0%., MU 30.8%. 1E5H,25.2% HIEIES 12.2% KIS 1080p 2
PR, R WAL 16:9, HERH) 52.0%. W 97.3%, XEGI S, % ~H KSR L1, SR EGIERY 25.2%, FHEIREH Nk
VISEIRSPURTH

JRAGEAERIE 5 01, FATI N2 R B IRCR SR 82 3K B 06 T 5 55 A0, 12 7% T e B R PR 2% R M S T 0 (A0 SR G R ST AR S5 80 ) o 3 AR, BT 13 S0 A
TransNetV2 (Soucek and Lokog, 2024) {5 Sk Gl 3K AR ) 43 F s 1] 3BT R B, BiJS ] ffmpeg cropdetect FiIFFREREM, FHHFTH ML
Fr BRI A RTERS 2, AR A (1 CR AT LE 1B

MAGEE, FIEEIESE R RELNEG SN, BEEBES R mEARE, ARERES NA I ARSI 5 ST AR, el HEGA N 2 iR
i, EI%MHH Qwen3-VL-Embedding-8B (Li et al., 2026b);#fi{# f nvidia/Cosmos-Embed1-448p (NVIDIA et al., 2025b), MM TEEEHRIERIHR
FE 147M 3K EIZR 5 400M M B, X SRR AN IZ1T cuML KMeans, % 20,000 % (Raschka et al., 2020; McQueen, 1967), AGIEAEKE
GEEA I B BRI B AR, R D NS T RIZA U B EE AR,

SEGEAHLTE, BAVERA—/NE BT VLM BEUGE AT S a8, B S WAEER A5 47 AR OALER, GFHE S YIEATR, ARG
W, — L FABBAREDEISE (collage) S s 1, 7 HI 36775 55 528 (photorealism) 53, R 35250 % B 19 G A AR B S bR i R DE I I, 7KED,
FURREL NSFW EIGRE TR, A TR RS B I & BUEG, B THIME S S I8, LR @& THEE BEE . A0 I8, Bl 16 =S i o)
——DOVER %£%£ffif (Wu et al., 2023a), DOVER £RFiR 5 VTSS JIIZRiE M (Wang et al., 2025d),354 0-9 Z3iill—IHBLEET 100 4> —ITCHEIEAREE,
BRI (S BRI, DERCEITE, FEAN) S SCE BB 4, BRI CL BN, IS, RGNS ) I ARic (B R B e il 5,

HPIIINGR, R HETIZRRT B B bR RO PRI Y 55 B BR SR TR i B i R O AL s S e ) —— BR B W BE ATSRE U 4 ] e, th SRS (video
transfer) ¥ #iHESs, BdER B =R (1) SETEEBR S (2) & REG S I; (3) MIER#HE.

72 T 12 [R5 R, T S T A ) 3o R 0 35 25 0 R e S BARE A R AE I 1, AR RS R 3 Ao R LS PG A AR DA 06 J 42 0 1o LI ) 2 e
BE 578519 DOVER 3£°25) FBR, FMM BN G T4 5 3T R R AT AIE 4R AY (rejection sampling) 845 194 BUEIGHRSE T4 WALSEAE & 57
PRZEL & 078 26, T SO T RS A T BN RIS I AREB AR . AT P IR EHRIR S I E R o 92 EMR 60%. A REIG 36%. e R E G
4%; AT, FRATTZ AL B T A 1) 53 e 5 3620 B, ATV GRARATII e th v B, o7 HR IR AR 5 1 46.0% BEIGFRATF AR ENLER A, HEEh2E %,
NKTESN 55— AR -V B 750 = R R AR L F B T AL B B ALS R E 7 IR G IS 43.9%,  RilE— SR THERME 50 A REMES WA K28, &
TG NIBE. ARLERE)_ERRREE, BB SOX LE R AE SR BIRAE T RIMURE S T 0EUE, & I SRR AR 10.1%.

EEAE, RAERMNMTIZRER 2R [AHBE S KR, Rk, SR — L WA E Y IATSUR 537 R (AR, B80S G AR ik
FEX AR, (EIX IR B DU R 7 5303, WA B S KINFRIT N, RO L5 RR, FATHE T — MR & B8R (SDG) 1Bk B & LN 7
H2:1) WA H 5 (SDG-PhyxSim ), R AEMIARIAE, KEWIEN Y. ATEAMRL WIRSN122 506300, 2) BEHLER A5 (SDG-RobotSim ), & 6-8 fil
28 A\ B & %75 (embodiment) 5 2 MEF 55 K5I RE 5 B 8 /7 51;3) H 15384 5 (SDG-DriveSim), i 25 H Ml 5 18 5@ 37 ;4) B A5 (SDG-
SynHuman ), STESGE ARSI, HHFLZENER S 2 MR HIER;S) GREEZ S (SDG-Warehouse ), A1 % 42, H &4 N-NER H it A REARIIM
AT G HWIES WM Co Tl 1R A 425 SDG BHEtk A F X,

PATITBEAE, TREHR) Generator BLE&RHISRMEKAE T, AEzSERHES QNLEE, Bl REE. 5HE s R7 R E) 5 SOR R, Bl
ZRAERR RGB WU, FATI M TN SRt ade ML S 0430, O 28 i R BRI S LR N, L B B ) RA T, A 10 % 5 Rk ) 42 = S e IZRIN FT BT
SKAES ) Canny GAGT, =5 BB 5 BULIEIRAE Lk (on the fly)THEL, RIRME S 5146, 3415371 Video Depth Anything (Chen et al., 2025¢) 5



SAMV2 (Ravi et al., 2025) Filit B iS5, Xt 575 B, FA1E A H Cosmos-Drive-Dreams (Ren et al., 2025a) SR4EH MADS ¥dE4#:, MADS &
1AM MREAR, FAREA CRE R AR R0 A, B, RN, XA, Jak. e 5EKE. MAIEL 30 FPS il s g MmUY th 547 St sl
BN RIS EIEL. JERIAF. BT AR ZER 51T N804 3D e, ZAUREmE S 14 MR, s A E, #E. HARSHRE,H 25 M ER-NK" 5
X,

Jaillgg, BATHINTURE 1L Cosmos 3 A (U1 Cosmos3-Super-Text2Image 5 Cosmos3-Super-Image2Video )fy# G illlEREHES:,

JENAHEGERIE — N EE, FMOBHEINES IE = REGREG, SCEREIGS SRR RS E R, I8 A28 U T R SR e 2 HERR, 6 iR Ed%
B A BB R S AR AR Y PR L A

JE RSB BT R T A, 58— B0 R TN ZRUUE AR — SR 5, R E WAL P P < B L ST S A ) S IR A UL, RN AR B TRk 1S A T
JHZIBERNR, 85 i R BBy, B — DR RN R WO (SFT) I, LT 1 7R & RGPl IR AL B R 22 BE iR . SET MU d1 = >k
P — T AN, 7 X DA LS SR A TR AR, I8R5 S G 3 R N DB I E S SFT MU, B A Pk S5 hRTE, & S B nt Ik
2L AR ELEAR B BRI PR (5 5 55 = R TII ZRIB ARG 2R 3 ) LSS, 22 0 N R CURE 19 1, DARA (78 25 TR IR

SHCHNE AR, IR SO BRI B AR B R, SR AR SO B S E R SR, JBE, RARS R RNE, A, RIS B
HE—HEEIN P A, WIR I IRIZE, AR, MR, RESMNUSH. NIRTHERBTR, TA T T 24 HIE FFTERT A WIZRRT B 2340 LR A4S
Mk JSON ARIER K, miAER# 1 B i B RE S MR, AR, B i R R T E AR se 38 e M) T HERfA o] LA A, SITE 2 27 R P gt
B, MR, FETUE LEE A, B, XRSHRIUE R RGUEE &, T SR R RN A E 2%,

TSRS A — ) 2SR I, WS TR, 5L LR, ¥ 5 EIE S (cinematography), XA, Bl TAYNS I NIN 7 12455 B, Y6 AW BT AL
SR HRERNEIBE), BAMELARTELIE_ EMUE TR Quen3-vL-88 AL 7351 EHS S5 YT B B TAREEY (captioner), FTFMERL S SeHE45 (L
R (schema) I E LA 1TTHS WIS A,

J9E B BRI AR PR, AT E B S MR T — DL TR B R A, %S R AR DA, SR AT IR, SRRAR, 5N rE)
ASHIHERRIA R E AR, W SRR A IR, B EWT S (assertion) EH A PIFARE /7 i T SASHR 5 A2, R B HON BRURGHATE Y, DUETTZ)
B VLM 25 sREHIR 7 [ 10T, 718 SR 6 HUR 2515 2 UG A 5 B 0E S, 4 TB1 R M Rt R i, Ao\ LA AR N BB O S R] 5 Wi
R 23 [ PP A, Fe AT HE U ER B IS A o — 0 S W ST 0, e Ik, B MR, SCR. SRR AR DG, 2805 d— A LLM 2R sRAHEA 51X 03 Bl

F I PSS EE A MR SC SR TR, BB TRAT AN RE PP A IR ) S SRR, I R TP LR 75 0 5 W11 v O A SR T R G B A
{EIZSLUE b, BN TRV ARTE 7T IR AE R S RS R AU I B PR T T A [mR,

3.2.2 847

EUFRON B # S Generator FIR{UR"BIZ B2 75 &, JE A " A S AN P WP REAE TN R A" 4R W25 LK) 5 A0nt I RURL B A 55 1 S A A
JE SRR AR A AR5 DL, T A TR NA 1 5735 R (BGM) AT e e e LS fF 7 EROPER A & o AL BA HEAR RN ZR B AN R 75 2 P B0 T I 2R PR B 729
PR %, T TP 2RI — B X T 5 5 AR 5 S A S 28 SRS, A T e P A 5 RS

BNZR, EAMPILRERE RIRA H IR0, St 138.9M MHUIZR A B & A 7T & 5, 8 35 A (diegetic) S @AM non-diegetic) iF#&. fi#. BGM. ¥
B, HARGYREEARRN 2R G, H 62.5M BT 30 #h 0 ix — 18, 31 Qwen3-0mni-Captioner (Xu et al., 2025) 42l & s &R, Z%H B
(R EEAURL S 2 REVE, LY S il B ST A R A , B PN ZR b I BE P A B

BTN, AR S AT T R A AT A Hh o B R, DARK 5 R SR M ) S A 5% B 18.8M N B :12.8M NMEIG & v B TR R 5 Y B
%,6M MEF R B F USRS B S AR, AR BBl S — 4T B A1 0 A 24 15 3 5 AT AR R I A (R B 18 32 TR S R AR T R IME 255 24
#/R BGM 2 15 B AR E i K HFEBR,

o IR EL, WNEAMEE R B SAM-Audio (Shi et al., 2025a) UFELAE M B IE = 7 E (speech stem) S IRl (remaining stem). 15 & #H TR
A VB, TR AR S R AV AR AR A — D AR A i

o [FlAL1T5, TEES S RGN 81T SyncNet (Chung and Zisserman, 2016),7H} has_face 5 lip_sync_confidence, FA{ speech_synced
TE Y has_face =True H lip_sync_confidence = 3.0(4ll LatentSync (Li et al., 2024b) Ffi7R).

o EHFFF, fEIRIGFE_EIBTT FireRedASR2S (Xu et al., 2026),ftiit speech_ratio (WARAIEESRAIBNIN A 5 EL) 5 music_ratio (Behrh i RIS ]
), FATE high music XN music ratio = 0.1,

o JRESRI, XA high music FrEX(EFEIETFIZ A EL),H Qwen3-VL (Bai et al., 2025b) #iill is music_instrument . JX{RIF' T SREHEZEMMN —H
BIORAG R AT L — 8857, T AE RIS RRAY BGM.,

o BB, /B speech synced YR BAYpIE & IR, FRATCR B IR G &40, BRAEIZ A BN high music H is music instrument 4 False; It i
SAM-Audio MBUAITE R BRE IR IXGRER B 0N DU 2R 2 I A 4 CR B R 338 35 419 58 2K FireRedASR2S #aillii 75 speech_ratio = 0.05 H.
music_ratio =0, FLf#i%$% max_abs = 0.007. p56_db = -80. active ratio = 0.2 Fl@NAEITMERT. XAEBEMAE 7B P 1IES, XAH 78R
BGM,

o JFIBE 7, RW NEE RIS 30 B e e A TARB S B IAIA i, BAT e Jele iR BRI 45 speech_ratio = 0.05, M SAM-Audio YRR
TR AR R AR 75 I (5 B 4 35 A AR A D B 35, 5 T BEN high_music H is_music_instrument 3y False, JUIX AR MEA SAM-Audio ¥ R
o IRAE B RIS TR I%E 08T 55 — IR FireRedASR2S Keilll, %5k speech ratio < 0.05;H music ratio TERENN T & ARASERAS 26 = 0,5 M4 < 0.1,
IRAE B "R GAI T+ SRR BR MBI A BT 2 music_ratio =0, ACBRJGOMGIEIELANEL 515 4 SO R 19 3 EER S .

o fHIAARRE, RS R TINGRNTGHE, A I E LA & A4, TR B S 4 S AR 4 i 5 o0 8 Bl AR B BRI 17 IR, WX e 2 A s AR e 4 T
BR, (8 SEAR R EH IR DA RS BRIIE F Bl 22, B [F2t, T Qwen3-ASR (Shi et al., 2026) #'5 f %1% PTG EH, A GPT-0SS-120B (Agarwal et
al., 2025) F5E ORGSR G I, FHHENR R R-FEIA YIS N2 5 R85 97 2 BRSO IR RS URC A & ) s,



3.2.3 EfE

SNPEHRAE T R RS I [R) tH FARAS IR RS B, (AT 5 R SR RE B 22 A AR M RT RE (1432 811, AN AR BELEAS B R ik ] 2 01 790 [/) — W2 WL INAE A I L 38 A
4. MU, R Tz R Al RE L AR FISE R, RN TE R IR BB A SR -7 B SR, i Cosmos 3 fE2% )" FL-E01E" S R IIF D
5 AR B S T T A AL, i T RE AR AR — BN U R Bl , AR IR & A2 IR B VE- 5 AR KA

Bimgiit. BANEEEPRIIZRR AT I N ERATSOR 5 — AR5 (egocentric motion), #HlAsA. HENBHMEHSHIIZE ., REABENEIRES 8.4M D
A& (episode). 3t 61.3K /N, 41E 9 LA,

Action Data Distribution

Camera
Motion

\ 7.5%

Robotics
\ 8.7%
61.3K

hours
Egocentric Autonomous
Motion Vehicle
67.4% 16.3%

1 9 ERdE M. N BZ IR A BB E P RS R PO 1 B RS R & RS 8.4M MEIE 5 61.3K /MM,

& ADLESABAEIA, e AR BT A,

Embodiment IR E58 El&% BT
AgiBot Bu et al. (2025) 338 239.4K 4.37K
Franka Panda Wu et al. (2025a); Khazatsky et al. (2024) 67.5K 76.3K 442
Google Robot Brohan et al. (2023b) 599 87.2K 351
WidowX-250 Walke et al. (2023) 21.8K 50.4K 100.1
UMI Lin et al. (2025a); Ha et al. (2024); Liu et al. (2024e); Chi et al. (2024); Liu et al. (2025a); Wu et al. (2024) 43 38.3K 67
UR Wu et al. (2025a) 114 25.0K 35
Jsiay - 90.4K  516.7K  5.36K

o F—AMIZE), F— NIRIBENEIETIHR 41.3K /N (67.4%), KRR RS, EEERE N LTHEIEERN 1.7M NEE, WA 3k#z0 RGB AHILREMN
WFARE, AR R0 SR, AR T 21 26855 3D &4 (Zimmermann and Brox, 2017; Simon et al., 2017)—— 2 AN PR R R
FIZE ST B S ) —— RS RE S B 5 27 ST 55— AP B 188 S AR R IG5 T2 80,

o HEBHER, HEEMEREIETR 10.0K /M (16.3%), IR E i NVIDIA Hyperion V& REM @ FRE NS S HE, %SRS AR ER
240, CAVCEL— MRS 2 RE 25 3007 S0 H AR R, T R i) 1240, EAE 2 RO, eI S Bk i, DAR =& I S R s s 1, i S e PR T
PUREZATR o 5 E AU T, Tl HE 25 JHUE M ZE AL bR R AR FAIIAEAR R,

o HIEEA. HLES NBHRTIM 5.4K /NIF(8.7%), 058 FFREERS, % T4 90.4K MESH 516.7K NEIG % A A S RIFIAL I 4, A LGB
FESR A2 I AR 40T (A1 PID S 3R 20K 1), Bl 1 A FIR A 22 9 S R 3N (pseudo-action),  FRATIFIN 475 Al 5 S TET & (E A B A I 225 ¢
FEATE BRI AVERR, AL S 2 2 1E 5 (off-nominal) I EITER R

o fAHLIZZ), FENLZHNEIE TR 4.6K /NI (7.5%), 7298 B AT TR EIE 4, FRAT1H VIPE (Huang et al., 2025) 5 DepthAnything3 (Lin et al.,
2025b) fl HAEHUZ, X SRR R B VP, D R AR B, A TR BB BT P A% 3 D8, B BR A S A TH R AT SR ) F B A B4 3l Kl iEN S B
Fo FTEABNUREE RS & RS HAR B G — EN AR E, BRI H— 1 1.9M /M B EdE 8.,

g minikek, B §2.1.3 #RMG—1EIRTCI (tokenization) G MURIR, A 15 B & T8 A T s EIR L, BRI ZREIRE T 2R 44—k
FREICANEEEEREIRE (-1, 1] AT HCTEE, XS 2 B8 A A B, B HE S A DHE R — 3K (canvas), AN R & A TTEWE, a1 & 30 AR, Bl
ARSI ((dle) B IR, T2 R B E A DT EAE 0 B IR 5 R IERAERE DS B U A TR BB 5 TR BR B

4. i)l Training

BN EEHMBIIZR Cosmos 3. E 56, Reasoner (R #7) £ AR E S5 A— AR ER EHTHUIZR (pre-training), Bl 5 fEAS O IR E R P #E AT (Physical
AT IR A BE LR 15 8] — D B A M B 5 B EE ) s 2 88 T BT Reasoner 5 Generator(4: i a%) FZAH A MY transformer SR I Gt i1y
Reasoner i J5 #% F T W1 4A k. Generator, ¥ 18 X 5t BUAIIERE E — DN EER ARG R, FM S ENHEAIF, Generator K FH itk 2 i BLIR AR
(curriculum) YIZR: ST RIS E G, A0S S0 25, BRI R (mid-training) B4 5 | NBIE S IT8 (transfer) 00 5 Ja TERUST /N, RS0 % 147 32
ATEUESE BT IISR, IS I T, PR — B S e R,



4.1 Reasoner jJll&k

Cosmos 3 Reasoner MIIZRT P ANB B KRR AR TRIIER, AR AERSIEYIBE AT S5 LA B GU0R (SFT) o ZETRUIZRRA B, AR MR RIS I S 5 A — S AR TR ek
S S0 F B 2SS SR I B O B2 ML B B AT —— EEHLER N, B 3B 55 2 AR B —— RN CR B TR RN B SRS ) T2 RE 1o

4.1.1 Tl

Reasoner FililllZh \— MBS BB —/ME T 2 AR 8 (projector) HIER VIT dafdaith . TEFIEIL B FRATRIBIRE THSE D sR ORI I 2R 88 5
FFIEHT Quen3-VL FRAIBA:Edge A FHEATHIPI S, Nano B2 Qwen3-VL-8B,Super HHUfHH Quwen3-VL-32B., 5 DAEMIZEAR JeiRgE VLM
HRSH, )IZBEEase OS5 BE (Bai et al., 2025a) ——FAT TR BLIX R [ B 75 3 T 40 2 IR AR 25— FEaast e & I 2R 2204

BAAIE §3.1.1 #RIAHUAR Z S TE R L DU R —1d e (token) Wil H AR TR, FATME HIRRIOERAE S5 £ 51 P A B0 4 72 2 B i) Il 2RI & 4 L)l 45
P epoch,  HITFVFZ PR AR F 2SR AU SARIER, Bl P SR 5 FE IR fE e 22 16K TRI7C, BAREAR _EFR>N 2048 ANEI&IAIT, 8192 MIAIIA T,

S HSERTTAE (Bai et al., 2025a; Wang et al., 2025e), Bl TR HIF 77 ARVA— (L BB R TCH RN, DL 751 5 K P AR B k. Bl TR BX — 15—k 3R08 &K
BT IR SRR SRR E

AL AdamW:iF 5 18U 5 5558 3R AU (E 2 ST 5X1075,VIT 9 5X10-%, Frf %I R1E 10% KEMET (warm-up) Z JG 14 RIXFZIRBNIE K 0.1 £%.
Adam ZEEL (B2, B2) = (0.9, 0.999). VIZRERH 0.05 FIAETENR, H4% 2R yEEEIE 1.0 Bl rE#DT,

4.1.2 ¥EEHGR

DAL IR AT 55, AT IHE— ERGIE R i PR 2 SR & 80 T I B R, SR S8R SRS epoch Y5 RAEAN R, M B G R F EE BRI
FERAEHRNG AR, FUR SO B MRS L E E R T, X (B RER T S ER) RIS, RN YRS U, BSRETIII 2 REME,

DBk R T AR AT 3 PR 5 A0 S BR AR AR 0, A TR MBS NI 070 ) i BB U SR BE 28, TR S SFT HSRAETGT LI E N 1:do fR B —/NETR
EREAR AT B, (RS S IR1T o, JFE 2D e B AERFEGR A0S I OURAE 1. A DA R ERORIR SRR P I — M B IE S EEIR 4 (80 7
), DATEAE 55 IR R — S R MG S5 1B RE DT .

WIERSEHEAT 8200 YA, 22/ batch size 4 512, Lfb8F N AdamW:IE 5 AL S HGTARIE(H Y SR 1X1075,VIT  1X10-8, FiA%3IHRAE 1000 SLAETRE
FERSETERENEA T 0.1 f5, Adam REUR (Bs, B2) = (0.9, 0.95), ANEZEIH 0.1, B/ 88T 2 FuEsE R 1.0,

FiE SFT MBS I ZRRT BL) Adam B2 AFI(0.95 X 0.999), ALEEFE M 0.05 422 0.1——IX 2 SR B H UL " S B 7+ S 3 i U "B 8, I SORMN IR, (E A 29
£,

4.2 Generator Il

Cosmos 3 Generator R A#TF LSRRG, BB SRR, WKL R4S PRGBS, T UREES A RIS, YIgREsaim ] i 8
M EREA RS ERI R ETRSCES] . BRI B AR N 5 R, A5 2 400 AR S Hh 2 5708 AR RRSE 30 IR S 4R BB 5 I N & I A8 A i
B——EiEEE SITRFA —— (ERAL 2 A) k3% BRIt R (b S G Y R AR 1) 2 FL

Mgk HFR. Cosmos 3 Generator fEFf A A4S b5 DUE IE R PCAL (rectified flow matching) Ak HFR. AHT 2S00 B FRIEZE & (latent), J 1E T ELAREH

TR A
Xg=0-€+ (1 —-0) x0, €~.40,1), c€[0,1]

Hrr xo B FHHIRe ~ M0, 1),0 € [0, 1] AMEFEIKT-, BRADNEMEDR vg(Xy, 0, ) BIZR MBI HARRD AL 77 15225 TIINE E I v* = & — xo; 2511 7T (1N &£ 30
IS5 P B T A AR IR PP R, TR AT DA A A S RAEIN ) —— X B, WU, B0 S0 BIARSZ AU K F 0. 2 Waver (Zhang et al.,
2025c¢), B, B EERLIEE logit-normal M 73 A AT 68 H ARECR A (mode sampling); AT BUNKCRAEREN K H L AV BUB R, AT 1iE— 8
I IETE T (shift) ESEULAS t IR

o=s-t/(1+(s—-1)-t), t=1-t
it s > 1 g 012k 500 (i [0 B o2 Mg 7 /KT
4.2.1 Fillgk

TETTNERR B, BATR S W ZRERUAE 2 AP I PR S AU S5 NARIER, TS B0, I, AR 2 20 PRI RERNS e 2 D E U5 LIS TR, fdfse
A B (Text-to-Tmage), ALK TF+EM", EHGRAER T+ A", DASAIIE K"+ & 4"

LRI, BATRREE B—4 PR, 2 FINAE =N PRy (256p. 480p. 720p). FUATEE e AN AT AR MEER L IZR, 4035 5 R, IXBELEASAL i i (R
PR, BT HZ B PR TERAIRAE, YIZREARR IR 7256 it e B BUR S AR (A A JRAE 70 AR5 );480p B PRIFEAS DR MIT 480p HIZEH;720p it
HAAMIET 720p RIS, DA mAS iR B BLE RIS, 2 20 PR ISR TS AN 256p 5 480p 2% 400 101,720p 52 300 i5;720p FRAIZ] 300 M2 T
SR ELI R, PIZRHLTRZ 1:1:2:1 ELBIRR AP MR —— 2B, BUH-256p. F-480p. M-720p, FATAIIX—MifE MRS S SHEAZ I RIS T
B4 P18, (AR B RE T 1 5 2 WA, S M BB A RN . AT RE R EE R FRS E:256p I s = 1,480p i s = 3,720p i s = 5,

A SRR AR 3 A T 1 ) e 6, G I ) BBt 3 8, FRAT R A 724 T £ (token packing), 8455 5B E WS 74,000 HWIC, RFZ PRI T —EST W% &
MR IEARTIA padding BITEIL MR GPU FIFAZRMNE 10 FiR),



# 5:E /MBS, B S MU SR IICE, B1T4 L YRR R FPS YEREL IS (DRUA), BAR A2 SR 3 m LR R EHSMUIRST (w, h)o

il B RALTHEG/AIRT (w, h)
SE
FPS [l7E2¢ 16:9 4:3 1:1 3:4 9:16
256p 10-30 5-400 (320, 192) (320, 256) (256, 256) (256, 320) (192, 320)
480p 10-30 5-400 (832, 480) (736, 544) (640, 640) (544, 736) (480, 832)
720p 10-30 5-300 (1280, 720) (1104, 832) (960, 960) (832, 1104) (720, 1280)
Max 400 frames Max 400 frames Max 300 frames . P :
Image-video pre-training data mixtu
256p Noise shift s = .1 480p Noi_se shift s = 3 720p Noi-se shifts =5 & IIl))y resolutiogn
All source resolutions Native res. > 480p only Native res. > 720p only
Video-720
20% Image-256
. X 6.66%
Sequence Packing (fixed 74,000-token context) Ima
6.61
rl 256p 256p 256p 256p .
80/20 ¢
r2 480p 256p video / image
3 480p 480p Video-480 Vi¢
40% -
4 720p

Video modes: T2V 70%, 12V 20%, V2V 10%

74,000 tokens (fixed context window)
[ 256p sequence () 480p sequence () 720p sequence
10:7: BRI S FHHTE, = DorRE(256p. 480p. 720p)fEHAMITIE. AT AR M S 18 IE M PR (L 2 IR R B AR RIRS A2 K 51— T 6, UM IE 2 9 74,000

17 B RCE L EARG LA padding AT N ML GPU FIHI%, fi:Generator BNZEATIRIEENE S, FA R EHE—SIDE YIZR:80% AU FISRAEMLN, AR 20% REEEIR, 1E5F
—HRII PR, FATHEZ D3 PER (256p. 480p. 720p) LIk XML, Fell Tt — S AE =FARMBA—SCEMS, BRSNS, SVEII— Z RIS SR A ARBHRR & WA,

i & 10 A EIFSTHECEE Y Video-480 i 40%. Video-256 5 Video-720 &5 20%, =BG (5 6.66% (A1 20%); M A T2V 70%, 12V 20%. V2V 10%. X
5TRSES 20%/56%/16%/8% —5:80% X 70% = 56%,80% X 20% = 16%,80% X 10% = 8%,

MBI, MR C X T X H X W BRI % Teong NEAFEWEL Thoised IMREMET = Teond + Tnoised)o  MZRIN, T Teong MU 1
RFAENG DA R Thoiseq WM BRRZE ST H KB, Teond 9 Thoised FANFRIBUET AR RIRIIZREE R, BATHE A PORPAE S — SR ST,
FEA A, A R —— 18 e (A T B T 5 RS B SR A R S L AR TR, SRAE LR 371 2096, 56%. 16%. 8%, FrAMEIIER § 3.2 fiAr&itfL
JSON fifii& (caption) &=,
o SUERE(T2I). EURBRAN RAERNGN T = 1 BRI, AT, BB RE =0 YRR 5 45 58 @ LR BEN U EL, AR FIT IR AR, T aask
EUG = A HIRTCEOR D T, — S MY 7 31 o L S IR E A BOR 2 T 51
o SUEMBI(T2V), SAEMSTNZEN Toonq = 0,842 S DUSCA N AR BB L B, FRESIE SCASM, BUIELE JSON caption FHEIIN A, FPS 5 1%L
TEEARAE M INS B, IITTRERS 25 A E 1R 5 I R 25 FEE O AL
o EVEMSI(I2V), BRI (Toong = 1), 88— NIRRT JE LRI, 4GRS A4 il S5 WA MR RA SCA R — B ASK I,
o MUBERII(V2V), ZWERAT(Toonq = 2) I 7Y DA Al F0ME (SO T RTPT N0 o 50, 2 ST TN 55 S AR ITRD R A\ B 1A #8 — BUR AR M,

B AT MR TR NENUIEEE T tokenizer AN A H4ETT e MG L Dy 1 B HS 6 4 WA 1 MEWI(L + 4 = 5),55 Cosmos AKX tokenizer H15 ]
—#.

FPS Uil FATDIEALA FPS {EIIZRAEM, IR 1A e = (R A P BRI (R [R] FR AR AR 5 DA 30 FPS SRAEH Fr BRAE SN (B]_ELLFIAETRTCEL, 16 FPS SRAEAFr BeHlEAi
T 9 RMEIX— 51, ATV 3D MROPE {37 B 4 F XN [t #2098 BN R AR IR TE AR D ECI R ARAR (L § 2), MR 24 FPS, 'S FPS MG
INEN AR R IR (AT RN AT DASZRE R AN (R RF PR A T 25 PR AR

A, Generator TRIIZHMIE R B B4 i % I8 280 Reasoner S5 {RHEHARSS, MR FIE S SMFRREE S, A6 A FusedAdamW,23J% 10-4,(B1, B2) = (0.9,
0.99), BRI 0.05,1%7051 1.0 MR RS, 27 > 208 o BRI ZR I =8, 7E n ORI MIG(E R RIEERY 0.30 £5 FIR. A IE 288515 (CFG), BANTE
FE7S B 10% BISCAREF (text-dropout) %,

Wk, ERIZEMEL, Cosmos3-Nano f#f 1024 ¥t NVIDIA GB200 GPU JI£: 7 31.05T i#lJt; Cosmos3-Super ] 2048 Ht NVIDIA GB200 GPU illlZ: 1T
17.86T i#lJt.

i /s Nano Widiis7E(31.05T) Kifi LAY Super(17.86T) 235 —fif——iX ¥ A"/ IV F 5 2 B b A it 1 A0 20 e, B LE G IR B DU Super YIZRE7E
5o

4.2.2 ALk

FHEIIZRoR G IS NS Z A ZERE, LN Generator CAAKHUEEE-P-2 5 7B IEIR, WS &AL, 16 H AR ER AT ) 2RO AR A 3025,
BG 5, Pl ORI @ BRSSO R0 e IR TR & ARSI 25, R — BB B R A I AL AR, S5 1 AT e BRI RS I TR & 4L
o BT EA P EAN B ARSI T I —— RS N E Y BEATSUS IR, 2 SR & —— SRR A 5 S U Bl TR B Eh (S 26 1F R AR,



UL T I, TECR BEOE AR A TR N AR fl 25 PN I ) 1 TR 4, DA ELAE I S SE R P BA L s N B R S T S TGOy T, FRAT M — 4> 1560 /5
FEAR ) A 2R, DA PR ELSE R 800 T, FF NN & S SO IE G BliE, DAY R s F R I AR SO 2R RE D U7 T FRATIZN 7470 T3 SRk Jr
B EEVIARAL BB, NZE5, WEIERS G a0 AR, IX SRR IR N AR F I 28 MU T 2R 7 25 AR AR RO, BN K IN R A L, AR E R
NEHIERNIZEN, WA 1, UK Z R S Bie e iz w . B TR R RRR S A RIEGR, IBIZEIR S, THIIZREAR Z A2
PSR AR N RS T WA DA, A § 3.2.1 A,

ZEREE, THNIZIE Generator MEIFR, WS S ALY RN — G — P BEATBUR [ HORRE B A TF & N E S 1ES . TROVEABIZEH T21,
T2V, 12V, V2V §y"Ti5ai28/ g B AR T 2, WA LU RE 7 (R4, RIN A9 B e A S | AT BES L B AT, X EEshfE, &, f2fl S iarcits §2
PR AN TR — i [E] AR AR 2R S A AR R, AETNRBEC S0, BRA T P 2 S 3 S IUFUT S (transfer),

% 6:Generator HTHIIZREARR &, FONRsEnUa, BATERIIZRR B S I ABTRUS (G015 1E8), Bda tepilan .

LT B/ &1 ikt
E‘B T21 10%
WA T2V, 12V, V2V 32%
BT + I T2(V+Audio). I12(V+Audio). V2(V+Audio) 8%
E EMEN 2, B 1%, g (policy) 25%
JBAITR D%, WML TRIES Sy B 20%
BYHTR 154155 B (world-scenario-map) il 5%

o e, FASIAMA §2.1.3 G—aERRISUR—AR— BN ERC R IIZREAE, BEIR N ZRATESNE 1R B AR KA, 1 2 M uzE H T 311 A
IR RN E SN ARE, IXHE Generator — PMEERE T T 5"t R L IR R .,
o PSR, FATINNIR G F 0T RS BUE: TR RS S0 R BB AR . (1) B AR B G el 250, 12 61(5 5 45k B & T RAIE RIS, B,
RS 5 HIE, AR B B S R 5 B, XA E R R SOR SR 5 U A BT R ) RTINS 2 23 0 2 A _E A ARHB A 23R
BRASHIR A LLF W 6,
LRI, S5 AIZR0L AR IEIZRERE SR 74K 1R SCE MBS 256p. 480p. 720p 23 MR T, A IFHIANFEE A IR/ D IS A1 4E S = 2 R O 5, 3T
P VTR R :256p. 480p. 720p 4¥8I% 3. 5. 10,
LB R, 5B A BESEE IS IR B FR. X1, FAE AL AR A, FrIIZRR B R SR & S 3 MSE #BUS T8 UL R EUNAUS 1
A AP R TE LA 10 25, A2V — {3 {E izt 2 MSE fm/ MR,
b, STRINEZZRELEAEH FusedAdamW, 2% 33 10-4 AE K 0.05, %7041 1.0 i 8 2k 25 (loss scale)y 10, 223)% K H LambdaLinear 14,
ELUAIR T 0.4, K E 100,000,
Wi tR, FHEIYIZH B, Cosmos3-Nano fiiffl 1024 it NVIDIA GB200 GPU illlZ: T 2.4T iAlJT; Cosmos3-Super {#iffl 2048 Ht NVIDIA GB200 GPU JI%: T
1.9T AT,

4.2.3 XXEERiG
JfER Cosmos3-Super 42545 (omnimodal) fE 1, B HEERLE— 5 L[ MR — NS EIRE 7 S Cosmos3-Super-Text2Image . FATHY H R IEA A Y5
FRAE A tH R E AT AL B0 B UG A b 70 B SR ITIR S — BB BN T21 2R RIHE B S BRI 5 37 B O 55
SAEEE TR T B SET, G S A B SRS ) 5 DL A3 3X: SE 0 S a8, 7 A T i &P S 1AL
o SEBBETTIS T21 BT Mk, BAIERIER & Fis SFT $dE5 LR 20k 25, YSRGS BET 4% LRI 459 18 B SC EHGEEE. 40% &R EHGEERE.
15% 27 IE G, DA D AR L. BSONTT 5IB T RE IR, BERE S50 1} 104 7k 2k 25 2 SPR &M, HARES S Cosmos 3 HHA1IZ
P B R4 — 3L
o SBRBERBRRRE, FRATH 47 7730 PRAE i = i G — R R S5 — 46 2k 2519 SFT, XM BOd— U iE b Sk, FRIaEAE, SCrE R
LA NIRRT 5F,
o HPERY LI XKE, WABEBEMEH 70k RCHIEE BN SCE 0 ERESHERE T 720p MEG EIIZ.
JEA E, Cosmos3-Super-Text2Image fEIE AT 5 56 8 Y AL e HERBUS 7o #h0 S AE B S, 1F UniGenBench b BAESZIPARR S 5 i i, 5288
B 91.36(M3E 11), FLE— 1M EEM (agentic) TR, ZEAILE Artificial Analysis SCAERIBE B AT A E AL —(§6.2.1), IXLELEFRIF,
Cosmos 3 HUEM TR IF T21 BASIEHC AT REZ 5 6 U EAESE T SR B RIAX 75 A R, PR ER 1 A G Y SR HE 1Y) A BRE T o

i AL B — PR U A VI L, EL T21 F9 top-1 AREURTE"IL & agentic TAER"4&MF FEUSH, ARSI ek Hh B4 3 AN E IR RS2 B2 70k JA)E, 5
FNZR/ LR 74k AN,

4.2.4 BEMSREING

P& A AT RE A T A 0 B 2 G R B AR SR Y e A, M IRIETE IR S B 2 5 T U A SRR, [R] I U2 5 B ATS AL AR S B BT ATL I —— Al &
PR AR M RTAT 15 2] — MR R (Wiedemer et al., 2025; Chen et al., 2025a), H$R Cosmos 3 KA MAEF AT LTS, F1nEd SFT BV8 R
HL T MCHAE 12V FURIIIE 1. A FRATR AN R RifE:

o BRSINGRIRG . Tl LD 575 ) T SR B S A 2 S S Bl s g BB A4 1 3 R 22 A MR B 0 AR, SO — M RE AR T/ 58— 1% T E I U A
9 R MTOMZRER PR REERIPEREG, 7EHEEEA L, TS5 S 1,000 5 B A\ TABIEHUR, AR 2 2 75 4678 25 2o A R & AT A BOEUE 5 (29 5 SR Ty



6%). AT FIEN 12V IR, EIIZRR & FFIEgN 20% B9 T21 EIBIATT, DRI IIE SO0 5%,

o SPRREINK, FAHOEIEILE] 480p BTEFRI PR 189 Wit HARN K——1% 24fps 08 8 Fb, IX—iC ELAEHEFILIEUE 5N A] L S0 [ HRAS-T- 4, (st
TUREAE A T SRR (RIS B B2 R BE | 5 AR,

o YNZRYHEE, 12V JSIIZRREGE 10k YOEMR, 233 1X10-5, B4~ SFT I ARERIL)4LL 5 500 12(50B)iRTT.

2833 5145, Cosmos3-Super-Image2Video 75 [l A MUSAE AR b K B 5T 5T B 5 7l 3 IR BRUAE. Arrtificial Analysis B ZE USRS B b {37 51| F TR B AR AU 45 —
(§6.2.2), ZEAMFLMMTTIESM §6.3.1,

4.2.5 MBARBEEIIE

FA T RALEE NI (policy) IG5 145, A% %% Cosmos 3 2SI RS R 93 K HINL AR RIS, hiIIZREfE Cosmos 3 REHEMLUETES . WM
SENEIN 2T, I BRI & AL ARENE S M, FRATIE— 5 LB AR 7 ST R AR 5 | AR (K& (proprioceptive) (55 RE(RHERIAEIR, JF (AT RE N A1
PR TN,

YERSE SR, FA LA DROID #las A F& 58dESE (Khazatsky et al., 2024), HEFATE S, #HX R Z, DROID *F& ] Franka Panda 7 B HEHIE
47 Robotiq 2F-85 AT/ FE L FEM B SR P TSR I R /F (155, DROID $EHELE 7.6 HAHUE, 350 /NN HEGE, 86 MESS. 564 Mg, WA
LA N RIE2 STPR L T AT S5 T2 T 55 2 R, FRATTEA 360 X 640 [UESE 73 #24 \ DROID, i A4k X FR A A & 11 il 318 5 2 s R bR, HAE VI rh
{8 FREATL MG 5,

FATMAIANNZR 52 Cosmos3-Nano Hi & 4kEEIIZR5E] Cosmos3-Nano-Policy-DROID , KA HI{EAmASES, SIS MLP SEhfER NIATTh 2Fiait. &
IS SIERSE SN 5 A52F SR, ANPGRS FE 24 T 08 AR O RRATATL S TR AR =0 A A0 i LML P40 3 11 % (B s 73 2R 360 X 640) BT |
75, FRIRANEAN A EUZ (B NG 7 R 180X 320) i A HHEDHEEE /£ R 54 R, & K18 540 X 640, SRIGHN SR FRMAN 32 ANLast S0 B R, HbH it
BN RGB MU, IZ1 T4 15Hz, ARG IIZRF56EH DROID B /7@ RESIRSENIRRIA, %N 2 X 104 KRS E A gL E,

HEFEIN, FATTH 4 58 BORAE, e JH B PAS(E D 5; RINTEITE 732585851 5 (CFG), R CFG 317,51 S RECN 3, B Mg 4 & g DIt — D PR IHER T 8. 1X
e Afe A, 51— LT R ST PR HE SR, e S M IR 55 2 B E 2 Pt NVIDIA RTX Pro 6000 GPU L, Rl i hr Bl 35T Franky (Schneider, 2023) 523,
PA 15Hz ST Y 32 D aftE,

JA I, Cosmos3-Nano-Policy-DROID fEMLAF A\ HRMEAL 55 FEUIS TIRENEE R, a1 §6.2.5 WIR FEFRAIE 205 # I, E1E RoboLab (Yang et al., 2026a).
RoboArena (Atreya et al., 2025) 5 MolmoSpaces (Kim et al., 2026) F35HE4 55—, 3B Cosmos3 1E LA A SREE 7 > 1) SRS B AT RE 2 H 201,

B "B I A LR BRI SR R R ECETE R B U —— IR & 2R AR X L VIR A0 Bl M, R T DA Bt S A AR A A S
P15 HZ) I RBEE R TBL B s — FIRE DSR2 I A BRE

5. Eili8 5% Infrastructure

AN SAE Cosmos 3 S B A A AT R b A — (AL B RIIR AR, AN 11 DR, %P AS— T 4 KD 3HE:
o PR TAE, SREURLAZBESEUR, H R AN WebDataset # U & HUR 4 (curated datasets), ST R 7310 SCIZRIET T (k.
o KIBUIZ, @I =R TR, JULRIEdRME (data loader), $RiE checkpoint {17 IKER &IEIEEIE, AL NVIDIA GPU SRFHHFIF =,
o BURMERENRSS (serving). ARG SR TAEMBERMtEA, IVEIRRIERE S HEE (inference) AT,
o JEEI(benchmark) 5%k, 2 Et5E—KIITIINEL I EIEITE 2 TS5 LIRED), S0 B Akl HIGE: S RGBT H,

5.1 i gk

Cosmos 3 FIYIZRIERERN B EE L IR RS SRS REAR RS ZABES, SURE 5. (EX—MR LIE1E, ZOREERIERNREREYS IR (1) @i AR5y
A AR HE A 4h 2 A SR 40 o] B T IIZRIIREA; (2) STR BT # A (embedding) iR, #2252 & (deduplication);(3) 324532 B AR MHUESE AT 11
b, Ka ST, AHEIXETR AT % T SILA(Scalable Infrastructure for Large-scale data processing and Annotation, KSR 5 hR AR Af
P RERNE)——— e R 2 BUSBUR ARG T & G, TORERE R, SR, 15 2R (semantic retrieval) SEAEE AL B S E — N ET g
JEREZR, F TR R % (curation) 5 5 L,

'
Data Training Serving Checkpoint ——  Benchmark

Infrastructure | WebDatasets | Infrastructure Checkpoint Infrastructure | Infrastructure

—|
Multimodal data Distributed Low-latency : Evaluation &
. . . i Benchmark .
curation GPU training inference | regression
. datasets

Fel 11:Cosmos 3 JERMBERIARMENE, 1 EIRRE VIR S AE, A2 R RS IR 2 S BRI, 0T K HAE %9 WebDataset #1553 f (shard). &2t NVIDIA GPU %4 L
THPXLET R BE AR AT, Bl s checkpoint HlLl, 7 HiiX) checkpoint Wil M 4T H 12 (CARE £ 7 WR) : A BRI 55 2 it 1 ok HE 8 FA T ARAE IR ) A2 1 5 HE IR W 22 10
WYl 3 ) FERR A OB B B2 PP A ) — it checkpoint, DUBERRIVAH: SCFF RGELIIE,

SILA AR, R AR ZOB AR5 SRR T4t 0 BTk, BRFE A SR A B SRR A AL B B —— P DB B S5, = Rt — 7 &
MERAALFEEAE 803 Fr (sharding). AT, A4, checkpoint, JEEHREH SR EM. X —MRESS I FHOEHRTR, SMBIUFIC P B (i
I8, FThRE (captioning), HAAZEMR. T 5TAREE)LAHER B, MR RERAS iR ST LTI, KRR — M aE L BRI & IR LRI 1200
PG BRI, BRI S I ZRELTT AL BT (55 AT DA s, 5 el i,



5.1.1 KHEEIEL 2

SRS HE R &R — ISR E I RE, TR A BT B, BEERA, BrabiiE, FRss S I ZRACTT AT, RSO, B S PUIREA 205 S g
e, IR, ARIESEAAR, FIX— TSR, FDTIZ UK BRI R, R RIS R RIS A T R LA R — 8 SR X
R AT, 75 DU R G A 2 K EEBIRAETE TR B AR Lo SILRIN SR, VIS5, MNEMR, RE, I8, 230, iR
PARZ 93 S B, &2 B AE TR — R AR, SO — LA, IR L T A K T RN ZBSAEAR _L m i T 2 AR e 5 48 R s S AL

TEAATRPUT T, XL AT TR, B B TR St = R LR E0STT, AR GPU w] PR T L BN AR, RRERIR A E—IRIE AR B Bt
TR, FERDEIEA I R 2 2 A N A EERR, R R U, WIRPIRE, & CPU 45 GPU BRI SN B, IF1E B IRIZE S Al N ARSRAE FER S8 i
HILAE, RCFRZ—HATRAL SILA HE THR—EHERE, FTERF (fragment) IHEHSIIEIRE, BB R AIT, 1R ARHBSRIIRSS . HLEsUERERI A, DURO
AL ERERRAFHIZYEE

Gi—BRE, SILA BEIREEHLIUN— NG — W5 Lance % (Pace et al., 2025): F—1TRFE—MNHBFEAR, F— MERBIFRE RS E S, WhRE X
K, BR%. RESEER, XERT RHIELRIGE(Cosmos-Predict 1.0(NVIDIA, 2025d)5 2.5(NVIDIA, 2025b))5% H 0" & 45 ik &k — a3k & "1 104 — £
R 45K ER S N H C Postgres 2, 4 H B J5 22720 B 45441 9K (Change Data Capture, CDC)[FIZ 3 Databricks, Bi# iit/kgk 5o 7 BEUR MG K,
XA R K ER T ERAE R R Z A H 25 2 25382 (join) A RE B LB MREARIVIRAS, IX eI BE(E R RUST S A 150 0, % fAT R S A 2 1 th AR 15 3 AR IR B
JEREAME R, RIAER G RRKERA MK (schema), 52 M1, SILA J@IE M50 Lance FIBANHTHYH T K 85 (LR — MBIBREAR, XS
—FRRRIARILE Z RSB T K2 B B — A A REARN RSN EUE, A2 BIE TSR, @I EARENA, ToEUE S FIRS AL R — 4, R GEhE
FEME Lance Jr BoT¥dE @ R0t R KBS, s, s ERSARSER TAERR I, M & 5t i a3l e,

Jr BB R SRR AT X — R BOE R A DL R RIS T AR N AR 2 A A R LR HERR, RN IE A VF 2 A RS A R AT M 5 1R — R SR
Lance ##a%k, %70 aCHE, TR R REMEE M ST A0S aIA M, RENLICRAEEON CAL AR H R Id iR e B, IXEEMTRHEIRIELR 30, TEER TS
B, AR ELAERHE S o PW R RIS LG 2 %, SILA ¥ EEAE Lance i Bi(fragment)Je B ME 7210 sV TAEHAEM Lance o ih IR ZERAYT A
B (AL FR T Se R BR I A2 (lease), I Lance $ESEA B IH202 e BURASHIBUEK IR (source of truth), FHZA A I A M0 COBkAE R OBk — B 1k, FHZIED
I, Hoft TARAR R AT HAENZ R B, T TE 7 A LI ERRTA] R, 8 S s Bt Bk . T BRATRER SRR AR, RN AR STLA
HE— BTN R BRI 53 /N R A BR B (segment), HE 58 Y B 5 A checkpoint, 37 42 B 5¢ il T8I — T 8 S AR A B+ 4R 22 ]
Lance, JXHIKE TS A] UL S TTHEAR BEHWTA VR LI M B 58 BT BB, T R e R B 5B 10 Bt

JrBiE: Ray $AT. BEFHUKSEAS T RIREGIES I S ERIE, IR AR, #eg, SRR, S8, 5 ASRE. HRERIEERDMAIMNX 2 iEn
AT, PRI LI B S AN WA v (F) 4 1 T O BR B R A B BRI AR, SILA 4411 7B BRI Ray /K25 |4 (Moritz et al., 2018) TR EIA
T B HEAUEE MM BRSNS, MM P B SCTACEE, 55 5 A B BRAE 5 FSZ AN Ray actor i H AT, worker ¥ 5 B SR AT AL
FLE. PSR BOaFNT E (backpressure) B TR LAF &, Bk PO 1/0 %R BESEUR AT R BIFIEfE Ray M RIF kS B AL,

WA BRI G, SRR TR AT ) B B, B TR AR N K ER worker H R A BRER A RIN, SRACBISRE, N, FTARERFT MBI IR S5, SR rhoHfErs
JIRSS TE RS 22 RO, T 2K — 48 B ZEH) GPU 23AL X X HISSF MR AL SR BE T FAEAYBE ST, SILA #4ififE D) vLLM (Kwon et al., 2023)5 RGETE 11 M A
P ECASR IR 55 it o, LA i 505 B EL B AR 2 I B worker, worker B/ 1A FH 1 A AR 55 3 £ T4 2L, (s Rt o SR PR 4 4 7 BEREAS 6 1] T il R, IR K 2K
HEIFATHI UKL T 5 AU IR 55 T B AR

WL ERERIR . KRR & 0 5 G — A S R T RSB AT AR RENY GPU ] FAME A AR (L BB 28 (b, SILA AZER— LR YL A, i 248
IR AL EE IR 73415 20 M, T RE VR U5 AT A i 3 BT, R4 DGX Cloud Lepton(NVIDIA, 2026a) 5 Slurm(Jette and Wickberg, 2023) % 417 /5 i,
AR EAT AN £ 2 CHUR F 22 R B 2 FTRIAY GPU it IXARTH T SR BERI FI 2 (B b FETC TR K%L, GPU il B BT RIS T

BREL R, FEE AL B REMTE TAM S RINFEHIT b H 2858 K, SILA JEI X & RE(R Ao B4 1 — WS T A RE, A A TH 1 (CLY) S 45/
W TERE — R ER A LA, KRINSITA RIS R A M P e 1k, i H S ST o, SR B, I A sh iz B E RS, &
XL AR, B AR RE W B R RS B . IR I BN R AY worker, RZBR¥UREER . 1B I NS AL sl SEARIE N il 3 R s 5 A o
MV RER A A AR R R, R ST IREE R LRI,

XERIHER EE—IE, KIERTT TR IR, B HIR A SRS aIRERE, A BIURILS BB A 55 16648%, SILA RE(FLIE STRER M 30~
60 7382 5 X (M B SEPURL EIE). FEE M EHIT. checkpoint 55 i AR EEFI F R B SRR AR X [HAE L T 10 5 A7 (throughput)
TeFte TR Rl BE, B~ SILA MBS R Al B S ATERPRTE, SR 5 A AR M R RN 4 8 A & AR

TERTY RIS k2 S SILA JEIEIT DAKHE S 09 L2 1 BRRUR B 7 I 4 S A%V, TRTAE T IUKER I &2 MK ER A8 R a7 FTiH 2 14 A5 5 T 4 5
B RGBT, S0, BRI £S5, checkpoint DURBSE SRR MM = 4R, Bt HbRiE, 120, FIRBOd s B, A a2 algime
feflR, on'S R BHEE T L2 worker, BFFE A GRS DA T DAME 75 O A AIIRT A EUE, B RSERTSAF a7 U B TR 7 BRI RE A AT
5.1.2 INEFESIEXIER

VB SRR SR BT R ) AR DU P R 3 A B SR _ B AT I e R AT 8, TEIHZM T JE SRR N R 73 SOL R & B IR AR s
., PSRN /0 FF. Rt IRABES MBS A AL, M TRTEDS IS, 5 BT IS5 45 RAR A e R e X R AUAE bl D, ARIMAE R A I 72
HLRA TCEOE SIS IR R L, B 2 S AR, SRR B RIS IR AN B R B E N E R G R MRS 5128,

SILA #5Tit iR N SAEARTCEE —IE B % /73 Lance, ik LanceDB E#HETE THHESE EAGEFA R R 5|, MiJCFIRIZ A A B &HE % (LanceDB, 2026), HTHAEIRTE

Lance #HEsZF i dE AR SERAT B R IR IR A SRR ST 8 22, th AR SHIRIs 42, @ e, cdE SR RS TR — M8, SILA 5
RS ERE LSGHE SRR, RES RE FNRIEHERE RS BB EIRE B



T2/ 135, SILA i/l LanceDB ) IVE_PQ 2515 R ZAH DU, 7L S BT 24T 4096 BRG] LHUTIE R R, BRESRE, HEIDUEILN
(Approximate Nearest Neighbor, ANN)EZE{fi ] 64K 4> IVF 73X Bt & PQ EAFHIIRN, LS RCHE PR, MTARRT | EEMEAET Lance £
ez b B R RIBIT TP Bl B i e BUR S IR ISR — 08B, IXAFRATEIRINE IS, RIEMRRE FirEdRE T, eI S HEs LR, fR
TS MR R, MR A & RS S TR RS Z RRE

5.1.3 SiREAIK. BESRER

LEAE PRI L BRI s N B RT o Jie I AP W FF R N BT T R K R S 0L, B 7 HH BT TRI AT AL, 318 I B AN REA O B sl A i b
M SILA [RIHK AR, K 5 TR BRI — 5 AR, HTHERIETT Lance £ I LERRUKEEE, GREEIFETFE, AN ES
TSI EEREAE R — L R R IR 2 Y

o JFRSHUKKRIE, SILA 2N AEF=HdESEAE NVITF & Lance RN TE, RN (R 2 BIERIEN S B REENNSATRIE, BTIXEIF LR Er=HdE
JEAREL, Rl — B PR R AT AA U S A PR AT RIS OB AT, (I8 SRS E 5 B KRS AR 7= 1 b 2 RiTAS E (E M 5 BT 70,

o BB SIS, SRR MR 4%, SILA EHEAE Lance % RN BHZREXUE SR EARE TH, FEBoCEHm R R FE 55
RERKLTERETILH 2R, A EAEF I AR A RMEERT, EREANS JFRECRRE, o, RS EUTEdE, 1T Lance X2
PR T BEH LA ], IX S 25 T AR o] RS TIE R84 R LW TS T Parquet RSB H# WA B B 5 22 IR IFTOE Z A, IXIERFEA
GRABLE ] — B 8 I, D M e 7K e P R P B RE ARG

o SIEWER, I AT 1 E SILA STHRH T KRG, IR S BRI 47 407 (Online Analytical Processing, OLAP)# i, X212 it DA
B FRIK, 2N SILA BB MR KA S 547 E— 3K 38 Lance RAUARE, AR&E W0, A, IEHRSR 5 A0IHIRAS, ¥ AT AM —/NIB AR 5 B
TR S 8, M Tl 5 KR T R R IER R S, AT SREARBHA S, AT E IR B s R EER, ARSI S5UIZE AT
&, SILA it Lance RIGKANE NI, BIA, THIE. A, MERTISITRRENBUZORIE, T8 T W0 750 0T 009 — Rt Bk, Sk
FfUSILA AT DAEH#AUR Lance 2,706 Al EH 250 PLE % (1215 Parquet XX (Le Dem, 2013)),3f I Al AR5 /53— Databricks, Spark $E#f
(Zaharia et al., 2016)8FE T Slurm FYHEAIRE L ——H#4T OLAP f#,

BUEEALE, KRS =T, SILA HIFRIARL T X Cosmos 3 BUEAERNISMN =1 H AR AR 2SR O rTNZRREA 1 A GURAR DISTHAE SR 2R
SEREFFEBEAN S LA I AR AN, @I, BRES. A MERIISHITIRES—TER—1 Lance K2 P, SILA fEEHE R & W —1&
ER— IR VE A TAL B, 28 R — MBS AL A AR W S B R b vy AR R, 34 X B BT DATE S = A SR8 LIRS 59T, W5 A\ 5L AT A
FEVERIER I M5 S REARPORIR 2 R JC4E UM, IX —IRIL TAEUE Cosmos 3 YIZRIERMT DAY B BIER B 2 2 MASIRIEREAR, MR RFF TR R, Al Th, AR
H#,

5.2 JIZE AR5
Cosmos 3 fAL—E N Z S FERMAE AN SRR (L it FI I BRI B, IX—R— RN E Reasoner(fEHEEY) 5 Generator (£ ias) YIZR M5 2 A= a &
W, 2/ i IR 25 SR IR A S REAR IR AR, YIIZRIH R S5 F5Ak checkpoint £R77, 1 NIRTLANA G

o BARMER. BUEMEA DUERRA W 5 5 @ LRI BUSREAR — %, WU, S, &9 SR, EHITEII (on-the-fly) ) (N4, =S [AI#
B Rk S AN R] R SRAE), N SEAR S tokenize, AR KAEARFT CAit. FFR 1/O 5 BIALEAEIR INERAREHAT worker MERRHR RAP247 il
BITUNTE (pinned memory) 77 2% i X T As PR A5 L.

o SiRigR, WILRETIR A& 9 F#EIF1T (Hybrid Sharded Data Parallelism, HSDP)5 _E R X317 (Context Parallelism, CP)FIH &I Tk, X—T5%
AR T R B S K NS08 2. HSDP fE N RIARE N R SRS, B S BRI EUN oY i AE A RIS E fill, CP 18w 54k BBz Y 73 21
24N, ARG P GPU BAFANAR RIMEZY B RSCE 1, PRTSRIS IE L& Hg st sh AR, DUSHES HAMBBIIEL, 75K 1% 5 8RN,

o YL, JIZRFEIALA TorchTitan(Liang et al., 2024b) XU drtlk, ATARIERTRTIAL, [2IAl. DRAL 52 STRRE R, 2R R 2 Ak 83 (0 AdamW
TR AR, VA A (A AN ARG PR . PN H RO ) SR 5 B B (Reasoner SUA I X A2k, Generator il EDM #125), [R5 A\BIRHETT
925 5y w85 (4 Wan2.2 VAE), i /KZe T i SISt S 82 0F Fl T IR A 22 A, X — Tk T BRI A B e B J ORI, kS S I SRE & B4 T
Z RS A — 5

e Checkpoint f#1f, Checkpoint &AL E 15 Z2105%, HRAF A, BB AR IR AMALH, By (R4 5 %5 1/0 BHEENIZRIAIR, BB, RIBIRESS
REMLEG /AR AR A SR & LIURIE, 2248 )5 65 NIEAR, B 5 5L B 77 0, 1 25 2 FEA T,

Reasoner 5 Generator #HIX—4t—HEZLIIZR, T Z R —% trainer, FHATHEM, RALEE. FIRPEELR. tokenizer, FIRMEZRS Wiz T A,

5.2.1 ¥iEmnEE R
BRI R AT 085 MR IE PR Z R AR E SR A 2RSSR EE, ST RN AR MNP s Sttt (£ Cosmos 3 71, R IS &
I I . = TR
o WUKRLRMIR, TS5 i 3 HRHL RO, B L IZRIE PR R & 1/0 i iaRbi 2,
o A GBI, AL rank [ HEIETAOHE, FoMERS rank RIS, BRMLEAR GPU FIFIR,
o SHRPREL RIEKIWINIBES 5 /3 PR & EL ™ B IE B H AR 317
TEHA LLM JIZReP, 1X =TSSR A AR A,
o WKERMIAL, JEISVETT worker $E, TREGARE, I (A BTN & 7 P AR TR NR s M i 5 THR R kiR,
o SEIIHG, BT EAEAR TTERE E SR AR T (token), )X — IREAR 15 ML 4ERES rank MRIFIFEASL BIFTERIESS rank ATHEL R 505 BAFEER — 2



R0, Cosmos 3 TERHE = MERE LERCIXERL T R, W T HIBE S I ZRIBRIEES = 2 SAY RS, AR TR 22 S B T SRR, 1A RO LS BAF
B ERYRENAI R, AN, — B 720p FIPFOYRILA T B AL TRITE, L L H S SOARPRTEANEERIE 20 TEIXATAFRIUE T, 254 rank S BCAHRIFEAR S SR ™ HIY
RGUHERR: () BEEHTPR S BOCRIAFE (padding) iR 245 (b) # rank BEESIMHCA R I i 0™ BN SR (o) FERHUBE R I F N 75 225 1% NCCL £ &iEf5

iElin

I
Image (st)ream D; buffer !
WebDataset : Q) = [z1,22,23,...] !
I I
I |
: rank-synchronous :
- | stream selector | PackeBc}pl))atch
Video ! (spt)ream D> buffer same k; on all ranks | i
DataLoader . Q)" = [r1,72,73,.. ] tokens < Tax
| token-budget pack samples < N,
: + look-ahead skip -
|
I

stream Dg buffer

Action / Audio S
Qif) = [z1,%2,T3,...]

Datal.oader

P 12505 Bl e Joint Data-Loader) W%, #Ediii LB ATIMEERE R rank EHGEAMBHZRIENIX, ERRERIENN, rank [F5 FEEEERENTE 2 X rank EEH R —%
i ko RO rank FETE SREARSTRELH R, M AR A X SUOMHTRA TR BP) 3B TAHE R IR AT T4 &,

I RLXTIXEER K, Cosmos 3 MU INER A BB 5% P9 MR BRI ATLIAG 2 (1) Jae A 4T €27 270, FR R e A i AR e REARBORA RGN rank &I TAER; (1) B
B EARIEAS HAR A INERS 2 0 5 A BN g — MR (1) rank ARG RUERE A2 B REFFERSILATE rank &— P40 51 2R — R BAR 0, (iv) AiAE4]
t(look-ahead packing) R FHATEIE Ty oy IR,

FCHSATRITH, B4 rank B9 TAE RN FFE R B0 FEAREL MR AR TCIEL Ty e INERRDUOHHEREARPHE AN T 075 — B M REAR B I 5T
BREL 7 HIETE 2 T (A T A0 RS 2 AR FR AR S —— BB FIB AN R — MEERE AR B Ty F1E BT TEREEREAR T X — 18R PR AR
N Trnay W ERZ BT T A BRI AR A P SRS IR & BN 5 | R AT ERAT 75 2R BT oK, AR IR R IR R LT R, R0 REAR BB TRTE N axo

REBIRMERR . FRS, SRS AR (BRI, BB TE 45 E NS A AL A A TER R P X ARSI AZ R AEIR , BRAHR A (& 12 FR)fE
IXEEA RN A A2 B A R A5 A2 H B G — [ I ZRAE RN S (R B 4500 ) SRR 0h, OB T 1

rank [ IRRERE, SRS ZRNE 5 BORE T RIS R 5 2R A U R . IX L0 A1 SRR AR IR T B 22 B0 MR R A1 SR AR 117
TLHH B 100 524k, 720p AR 256p MUAHY 10 50 L, #5 R VF% rank MNZEREIET, 278 FSDP R51& ™ B MEARE: #1252 N, % rank (97
=77 FLOPs (N7 & 44 5) KIR K 8L, BAEFIRE,H— D LUENRFS 0, 2R RNE R aRIE & M A R0, BT rank £8P EbERH
Fl— A S PR RINRE AR, JXIEPR T 15 rank AYTHEIN 8] 5 80 517 77 22, X AiE M. R FIRAERDE R FHITE checkpoint 5 85 2 2 LR AT
S, rank [P HIADEEEAR AR RGO B TR B I R 42 A T 54%.

13:JointDataLoader HRRIHEFTEL, INEES S0 MBI P IR ATREA JERERARIR T U AREAS T (LI B/ ML GEEATER ) B H TR AR AR E N B A 55 BRI X (B4D), Lk Je ekl
INHIREAAG DABGHRI AR A B, ARG AN, BT R AR H EL T 4R BN (2] 7t 2 v XSk 1, AT B D BEE ) RTINS e I 7

WIS, 2855 1 UOEIEE I Ky Bk G BRI EE S0 DM A bt MZ RGP IR UGB IR A, BB — MEE S BHIATTIT Thnaxe 2RI, S0500
FIEATRE R FAVN BRI AR —— 24 R —MBER B SR U, i Zerh X8 AL A /N vl N il & BUX Ao RA i e D RE LSS N T
3R JF S MR RIE L, TRAHA RAIE RIS AR — MR, Y EEAMEEREAE D SIRTT I Tax N XA AE Y IR E MO0, ERER RO RE S H
) HfRIE BB AR, H AR C AR, %GR N A 5 B2 11X (look-aside buffer), I Ak SL AR X BRI, SHRAERI TR A =Y
TR,

B 13 JRoR TIZ—HUil, FRBIT AR a) 5 ay BN LR a5 8 HRIRTUS, U N\ 55 BZ B NE ARG RS T R SLE NUREAR (W a4 5 ag). &R
S5 RIN, 55 B b DX R R AR BT AR S A 2R L T T 3 e X S, L0k T WG E 0k B FE R RN N AR S K A E A TEL RN . D9 BR Al A1 T R 03 —— 81
RS —INPGBAREA 18— UOEIE SR 2 R B — MR AL E R ERRET, R4 rh e LRI 10,818 %8 )5, Bl TS 2R A 2
=2 R ] RS AN W 55 B A X AU (B A7 o5 ) AN S F BB, SR L BiNET QA 0T T B AR T 890, A A NI A RT3 4R T




P FUCESCH ay - ag MARA M E 13 EAFREA x1-x6, “FH R —HNAR RESFEA—E

WIRENER, BT TEAERAAE T A E HUIEIR, R H worker MOV, MFTHF 2R WS RGUTEIRR 7, AR A TR I RF T TR, #IX—1E
IBTESE—MNINHES A BT, EH 5% 1) NCCL G B (5708, A AT RETE R IR rank bl & T D@IN ——TE RS RIS, FD b /E A St B2 AT E
rank AYERAME, THFRIX — R R A O RS A E A AT R A B B MR AR RTIUIR — Mt 68 worker i1, SCPFAIRRS S 5 (L 2217 2 HR
2 RIGTER R BEIEI FIE IR Z W AT — IR 7 A s B (barrier), JXPIERA rank #TEE RETFLZ FSE 1770 E 8RR, B — PSR )2 58 2 A
HliE i

AR R, A AR TR K B S S e DI R 4 M 2 [ R 2t — SR A R 3T e T 3% M E 7 A AL B & % rank IE 3% FF 45 R0 5]
Weights & Biases, LiRFEHA UGS MAVEIRAELLHI(SRCER HFREE IR, SUOSETURRAL, SRS S RSEEN A, silEims, DOk &
UOEAARTCHE AR, IXEFEPREREE T 5 TR I I 9 " KA I A 153 At s, G A S W) R AE E B B L B s BRI R i L T S 2
JEA WEZUAT 9 B A B

5.2.2 FEHEM

an §2.3.1 fliik,Cosmos 3 Y Mixture-of-Transformers ZEA41E 8RR A) -H ZR I RPTE R A H 17 Reasoner i@ {XTE Reasoner a7t _F {8 I KIREE 77, i
Generator JB#&{E Reasoner 5 Generator 1d7eiHHE 75 A ATER ), 54> Generator 1d7C#TRE ATEEE L RSN %AF, A FlexAttention XK@ AH
FANFEHIFRIKIX L A AT, 45 SR B PR LRI, AT 10 78 40 PR R 1 FRE R S8 A X P AZ (kernel) AN AT UL, AR B BRI 7 20 SRR BT T S50 TR ERG B, X
SFEREK BAZ% 0 (tensor core) I N E B AFH 5EE .

ik, AT R T T —Fh e i NOE B i T 7 (two-way flat attention) ML, 5 1@ B (U FERD 2544 B 12 2 B5 45 = M REMV S K (variable-length) FE R W,
& 14 R 7% R NN, — IR Reasoner Jl#&, & —IRFRIER S KAE R ) (scaled dot-product attention, SDPA)
(PyTorch Contributors, 2026b) & Fi 4 K R4 65, HAEH T Reasoner FI& ., #5{H, % IR Generator i #%, % K A —F A A K Reasoner 5
Generator §/{HiA 81 Generator 2RI W (EFEF] Gtk -P R RIREA Z TR RR RS o FRAI B fEREAORLIEE PR 3R T I P (L S B HE A S S IR I 4

[ROI Gy, By, Gy, ", Ry, Gyl

He R 5 G; AR REEA 111 Reasoner 5 Generator #/{E177C. 1> Generator ZIEHFTEHEAN [R;, G L EMONAIER T, IX—RAR UG ZWIREE
K PRZIE 0K 7 eS8 I B B I, 7E BN T QR R ) IR SCR5 IR R 55 L 1 T B 1 K SS BRI Y BB FE T8, 9 Cosmos3-Nano BB R I 2R
4T FlexAttention HUSEEAET 22%.

L]

Go (2 G1(3® G2(D)

L)

bidirectional mask

[Ro, Go] [R1, G1] [R2, G2] varlen SDPA
[O 9 5 6] causal=False
[0, 5, 10, 15] *
Generator
output

D Reasoner R; [:] Generator G;

14: 30@ I TR T, B AIBIER SN AIRAS K SDPA i, (a) Reasoner JBISTEFT UMY Reasoner TaJC H{EAARMERINE varlen A, AP MR EMG, (b) Generator
BT Generator 5 2 FEHEAIE/MEI [Ry, Gy, By, Gy, Ry, Gl 9FFT L, ATSHERS RO f, ELENHEREETY, (681 Generator EWAEEATBIEAN (R, G L N3 B
FPER T MAREERRE AL R, TRBIEEH = MTREEAR (IR], |G)) = (3, 2), (2, 3), (4, 1),

AR TER ) G A B DAPSEC B PRI EVERE Ot LAUE B2 AR S Bl, 78 Hopper 2% GPU(H100. H200) k% 1{# /i FlashAttention-3(Shah et
al., 2024), & F| fl Hopper 1) WGMMA 54 55T TMA 1954 $E iz, # ftHr i E 2 &k, 76 Blackwell 2% GPU(GB200) L, Fe A1 F
NATTEN(Hassani et al., 2023), 25K N2 T CUTLASS #i FEREE, % Blackwell(SM100/SM103) 11958 F Rk B0 5 EH R ITEMEE R L. B G
HIEI G — PR EERE N, TR L AR I A L s o) 5 4B BE, ] BT 0 P A T T DA

5.2.3 =il

Cosmos 3 [ Reasoner 5 Generator 73 Ik, 2 H—E4 A TIRE 7 A #HEI4T(HSDP) 5 L R X317 (CP) 2 1l gitk. HSDP TEREIARH N A S
B BRES AL ARIRAS oY . ARG IR AR, AT (19 40 PR3 {5 BB 5 M B BT BGRB8 BAE R . CP X 55— JEF: Rl R e
JEE LM K1) B BT A7 —— B AN, T AT IR e B REE i — A PR, PRSI IE X240 &, (HSDP &, CP &) Bl B %9250, DAIERT B FRASRI
ML A S8R

JEF Ulysses 7RI L RXI#17. CP %M Ulysses /7% (Jacobs et al., 2023):TE7ER /1 24 M N TR IRTCAEE DI 53 2145 CP rank %45 b & MNEE S BENE
R all-to-all BEEBELEM N iz M, H—EEREE Q/K/V IS MFFI4E R 5 434 B 1S4 (A rank #5690 RHERERE 13k
SEREFHI, NI JC T — 15 rank J@ {5 BRI AT TR 7758 IR GBS IR i R W 5et% 55115y FriviAi Rl

B REGFHETER( § 5.2.1) RAGBE R NI ER 59 TFi%. T AR/ Reasoner 5 Generator /(B T-1b 5 2 551V, AR B Sk4E 8
G3Hi Z ST —— I A rank ERFE HATRNER TSN 5E8 8 rlfE A I SE i D%, RILR— B2 KERSINIAE CP INRIRAEE I, JCT CP & RN



R, LSRR RO CP 2 BRI W SL A R il —— Cosmos3-Nano 24 32,Cosmos3-Super & 64—t Cosmos 3 fiHi MY E R K ES -k BAF
B S, BTN — _ERRAE S P AR R R,

IR RIBER ) (ring attention) 2 FA 1% 5 8 FIRNEIER J1 558 CP 1E R R, BRI RN R PR ZIRE 1, WBERNZREM I — L
B4 Reasoner 5 Generator AT —FTEFS, FY) 5 245 CP rank, PAERIAEIEE 55— 50ELM K/V it IXHEPR T Ulysses KR SRVFHIM SR &
FVIST 50 AT BE, FROE IR0 I AR T VA 18 S A3 1 RE AR (A /IR SR AERD A5 155 %, BN | all-to-all £ NVLink BN s B AR 5 RHAE, JX 26 R S T
IT%&+% Ulysses {£ Cosmos 3 1) CP &,

5.2.4 EFMHEETR
A transformer fYJ5 7] 1% 76 3 2 F B (%47 725 A P B0 80, (B2 Cosmos 3 AT AR S L RSO BER BT A IS RN 35 B 1 GPU BA7 2 A n]
HRZ M, PRUERIZEAR TR 805 B 15 (activation checkpointing)(Chen et al., 2016): &[] SR 17 —ZEARBRAY "5l "0E 3 B35 H A, RN MR A5 BT

BT R B FER K RE R R, BRIASRIE LRAE A transformer SRIGHIN, BRI — V1235 B 501X (0 87 S/ ME, BE R I B TN T —X
BONATIA, (520 FLOPs BZIKZ) 33% 3 25 I 2R AR BRI,

T HERE HOE A7 PR R R R (RX — B PR, FRAT R AR M 805 55 18 (Selective Activation Checkpointing, SAC): &AMk i% — 6 53 Hh E) 3k B 7 5%
BEMAFER, KRR DR RANG R %245 1% FLOPs/ R A7 tb—— MR — 5 WIS BT NIRRT — xR te s, e te (i
H, EEFERBIE RAF B, X Cosmos 3 1M &, iR i TCRERIX — MM A ER 32 4 5 TR B BT BE P IR P75 I T TR R i K AR B AR AL
/IN(RE R BT 5 R R T £ P G 1), B HL A FLOPs/ A7 LUl i AR, P I AT DA I X 45 (4 B TE U ZRIA U S ORBL B 8 7 SCORAT 2, S TRARI0S A7 R &
SRV, AT ERIMR R > BB K&,

TEBATRI SR, E AR 74,000 JATTHUR T, % Cosmos3-Nano B "PHLIER i "H SAC, (s F | R it 52+ 13% , Buias RICHETAAL,

5.2.5 EA Transformer 3R Torch Compile

FAENN R R LA torch. compile ,J¥/F/3 fullgraph=True 5 dynamic=True, fullgraph fz(/HER CPU P83 /A A FRlA; dynamic=True M%t
PR AR R 192 K74 —— Bl AR EIER Z 8], Generator J@E&HTIATLF 52 B#E K T B, Torch compile {# Cosmos3-Nano ) Generator JlIZ5&
A2 F 41%.

5.2.6 {157 Tokenizer

Cosmos 3 YIZRESRATMERD IS BIMATIT I A045 VAE BPINF tokenize NiE#RR  BATTHIEL B R Wan2.2(Wan et al., 2025b), TEFIAASEINA AT EE] tokenizer
TEEEN NGRS 48 T AR BB Y3 — 34/ Cosmos3-Edge 5 Cosmos3-Nano 85! ©H#E 3 THiAINEL, EIXRBIEIA transformer Y5 &/
FIAE AR VAE 19FF8S. HIT tokenizer S THURMNEES 5 YISMEAR Z RIS R b, &5 | NI AEATEIR E 2 EHERIRIIZR AT, AR5 7 — R50E
WAL, A1 tokenizer BISZBREEI & b T R,

SIS, Wan2.2 AR tokenizer SE4wAl—> 1 Wi " prime" b, 2 J5 & MEHRT BL 4 GG BRIARY B 008 FPRL = — BB (B prime ZJ5HT 4 10), 72
TR R PR R X — BN EE GPU F™ B RS SR A A S AL BR ) A R/, JEAIR IR B, FAl 0 R U8 9 1 ) A 5 50 O 35, DA S1
PRI A7 R B U S T R M SRR . LB R/ NG 70 A OC 7 i B 3, B 2 o5 P RO A7 it 2 OOML = T AT A A R MIUES B D o R IR, Uy
ITHAEZ TRKRGZH, BIENIZGESE LSRRI E 70T TAER:256p 29 68 01,480p 7 24 I,720p 79 12 Wi, XLERCEHEMIEZHEE] roofline Lk
HHRSZ IR — {0, [RIBE 2 - A7 R A S8 70 AR B, Uk T A5 I ) = B 2

Penigi¥(ahead-of-time compilation), TE7Hgi%z I A IX tokenizer f#H torch.compile it & mIRIEH MRS a1 B SR PkiEen
NAZIE B2, FREUS 52% RYMADIEIR RF%, ZERAMBEM: Hi NTEIRUAUZ S, B ARG 35 2 5 — Rl REB A AT AR 2914 1% . Cosmos 3 IIIZRIE &5 =Rbs
B3 (256p. 480p. 720p), BN #R R AFSE E L. N (PR, SEE ) HE N, FR tokenizer DA H: prime HL4mhs, U&7 K/NA 1 F1
2 B3PS, X4 3 X 5 X 3 =45 NAHENIZTFaaHTgR F e AN F A B, BH{ES rank LEBITHRIEENS 45 ME trainer B 2BHEIRL) 15 757980, A
THERIX —FF84, AT 5B AOTInductor(PyTorch Contributors, 2026a) 84 B TVEY] 7 B HEH 1T rank k- (41& 15 ffi7R):AOTInductor $A1TH2ERTSR B, HH4E
AR AL S 1E F RS F TR, RE rank BORDF 45(FAVE NI BERTR), 84 rank 184F41%F — D EGGRIF=ME ANHLE R4 G 84 rank
TEELINEAHR 45 DE, XTI EAER] 1 208 AN, WTERSTE IR IR T AT WA, 5 B AP BAE IR TR /e 4 78 2 BE E s SR/ N
TR NEEEE PSR K R PR IR A R B B R Il T RS T S B 5 A 2 2R,



Trainer launch

Enumerate 45 static shapes
3 res. x 5 aspect ratios x 3 modes

l

Assign graph g — rank (g mod N)

jm - - == ¥--------- ) A ¥ ----
: Rank 0 Rank 1 . Rank 44 |
I compile g compile g; compile g4q R
N e e -

Shared filesystem

(45 AOTInductor artifacts)

All N ranks load all 45 compiled artifacts

Training step begins (warm-up < 1 min)

[ 15:Wan2.2 tokenizer 95 AOT %%, H1 {3 Fio R} X {5 MigEgtk} X {3 # tokenizer IR} P24 N 45 NEASEIRT B E B D EE rank; 81 rank JaiF 220 & 0

T 1) LRI RS, T 1 B R 5] 12 B 3558 TR EE S —— I L AR A EEE 4R, 1 episode STRRAY A B 5E AR —— AT HBSR IR L 22
TN SCBR S B HOAE AR RETEIR, G210 TR AT A" T AR EDR B AR, JXEBR T IR RSB, S0 2k T AR AT K R TP B, IR AE I SR iR SR Bk B
EFE RIBAM AR T

5.2.7 Checkpoint ##!

FTHER R 5] & {5, checkpoint S IZk5E 2R BT, I Torchtitan(Liang et al., 2024b)#{ifi%,checkpoint 5 NZ&H & HI1 Gloo ¥R, i dEA&E I
HEGIBER NCCL I@EH 3 I/O iR 5 GPU MIBEMREIT, 1X— 5% DUE I ENINAE RN 55 TR & EAE R B ER, MR T L
RUBRAAAERT, 32 7 BAL T YRS AEXTT 30 8P AFNF checkpoint, 72 checkpoint {# Cosmos3-Nano H3i |3 IZ4 FI4E%E 49%,Cosmos3-Super 4id
9%,

% 7:5% checkpoint IG5 30 23 #iiHIFREAYE checkpoint 4L, 54 checkpoint 4351 f# Cosmos3-Nano 5 Cosmos3-Super FJ3i £ I 2R 4% 4% 5 9%, Cosmos3-
Super BRI W T HE KA checkpoint (A7,

Checkpoint {R7ZB3i8] (s)
=R A FES H AN
HE =) j=#
Cosmos3-Nano 72 43 250 4%
Cosmos3-Super 167 40 736 9%

S OREBR, A43E N, checkpointer ] spawn JE3777 A —MREEF AR, JFHEE 2RI 5 285, FERIA—1 Gloo #2415 CPU MI5e Mttt
TRIFHRIFT R A2, 11 GPU G RANZR, RIS EPHZEE AN IAYI L, B URE checkpoint fRAFIH Rakze b1,

PRI, it — P AR, checkpoint fR 17 HRITE & IR GRAF BRAFINTHSL, SR F EIRE M, X2 AR AT 2B R A7 T RIV2 RS T i (state dict)dh
R E VRS, AR R TS rank [E RICEHEES, i checkpoint FHHFEIKZ) 60%, E— AL T F20 checkpoint BCAIZRSN Al GEYE,

D RAE IR, 777 checkpoint I, 84 rank 1 CHRFA MRS T 5 AR IEE, ATRETEIE T2 rank LINEHITKE f£5 \RiR e EE,
TEBIARY#21H (round-robin) 7 BE T, & il 5K & A RE FHARIBY rank 5 H, FBONENZA rank #BEFE4EH checkpoint XA REWE FHIRAS, XH ok EETF
B, R R RIS TR SRR I — B0 N, A U SR, PRI — JF8S, B 1% E dedup_to lowest rank = True 308 fill 3k & A7 AH B W A%
(submesh) 45 /N rank F(EH 2 rank 0), IXAEIMERT, A rank AFEEE L5 A5 rank 0 990 o IXKIE4ER T checkpoint AZER A, % €175
KRNI K BRI BN A 7 B H A



REHLIRAEWIL, trainer U] rank 1977 IR E BEHLECE AR (RNG)IRZS. 1T RNG IRZH% rank 5 IREKIMEL 2 SE1E checkpoint TCAEH &S B &
rank X RZAYEE, (Y IZBEAFE N A T RIZIRAS, X T 5 7T "% rank 28 RNG #X"IIH checkpoint FIAAME, #i rank LJEHIBARIELE, 1% rank R B
FHRYATH RNG RS,

5.2.8 BHELE

# 8 i T1£ NVIDIA GB200 F# 4t L3l Cosmos 3 FAEL EVFSA A GPU JIZRE L, /RE Cosmos 3 X HiEE TR 5115519 2 il Rt X e il iR
JFSCAE T 5 SO AR R 5 VI ZRBC B, DB TR ME (L T b, 1B 10 JROR T B AT 2R8I 5 Fbe - Cosmos3-Nano ] 1024 $t NVIDIA GB200 GPU j#
FTHEMEMNA, Cosmos3-Super ffi ] 2048 £ NVIDIA GB200 GPU,

# 8:Cosmos 3 P& BUAL EINERAIZEEM:, TFLOPS 5 MFU #%# GPU %, ERS5IIRACEM 7108 GPU /NN E /7iA cH. 323 7E NVIDIA GB200 GPU L7, Nano 5
Super [IZ1T/MHIEF T 2048 5 4096 H GPU,

ot BT (s) TFLOPS MFU &AL/ e El%375T/hr/GPU (M) SHiATT/hr/GPU (M)
Cosmos3-Nano 7.1 520 0.23 507 4.56 16.23
Cosmos3-Super 19.5 673 0.30 185 1.66 5.91

BiE FUCMARIE S 5 M BF J& —— [E30F Nano/Super 435I 1024/2048 Ht GB200 GPU,fi# 8 AR 2048/4096 B i SCAEMERE, GB200 4 ML H (superchip) &
24 Blackwell GPU die, FHZHEF 1A 2 5% 5K, BUR"BIGE " 5" "GPU £ Fifh CHRIR A, 16 LU 7 B, 548U [, MFU 2924 2.25 PFLOPS FYIGAE S ) Ay ke
(520/0.23 = 2260),5 GB200 #. GPU [ BF16 H#5i{t—8, Bl MFU 4% BF16 #2115,

Nano RS s R AR TR TE A I B N ALER 507 0%, IXEI1 GPU /NI 4.56M [E§IA7CS 16.23M MR C, HHELZ N, KM Super BAUEIIENTT
HIHH S RRAS 2 IR UHRIE R /N 185 IR, B GPU /N 1.66M EBIAILS 5.91M #AIA T,

RUE A TC A B (IR, Cosmos3-Super HIHUS T B @AY IR ZR: 5 GPU &M 520 #2745 673 TFLOPS,MFU M 0.23 #2751 0.30, XMt T BAUHRLS il 2k
B2 AR H R : Cosmos3-Nano Ff KL IRTTAMRE it ik, T Cosmos3-Super FE 5B K MERIZ & 5 T & 1Y Sial et R, B o il E T GPU
5B

5.3 IZRSEARLIRE

Cosmos 3 52 B4 P RS HERR G AL, A 128 %5 . Reasoner [ TensorRT-LLM(NVIDIA Corporation, 2026)5 vLLM(Kwon et al., 2023)
KRR, W #E I 4 7T KV cache &, & 4Lt 4 (continuous batching) 5 @l & 1 & 1 WAL 2 6 & L 9 B B3 f#f% . Generator #E3E i1 vLLM-
Omni(vLLM Ty iaUA s 2 B8 BE) (Yin et al., 2026) 34, EAEIRET 5 2 F U8 B RCR Z R AL T BN RUITIETN, (EIX4e 477 5 & Ah, Bl TR 12
ft—"NEE PyTorch 755081, DAA] ML S AT B9 5, DR HEFR S A AR Splye, g NIERD, W7y IR 5 St B SO R KR e o

5.3.1 4l PyTorch &1

4li PyTorch ARSI EL51E eager B30 PyTorch FPHAATHEL K 4Nl HEFR AR
EL, IZBE R S S SE RN S i I TR0, IR B
o WANUERS, TRNTSCASRRIA INERIEG, AT A5 A AN, A XAl 7 A F B 4% P 3 B, AR B A A\ i 5 e s
o HRIVAfEH, 1E Cosmos 3 Reasoner H fii i e A B [H]I5 75 307728, B — 40 LUE AR ARAYTRTC AR SR AF b R SCR TR IR MEIRAS 0 4
o YUHUFAYS. 1£ Cosmos 3 Generator H',PyTorch B&RAL I (20 A R, (66 — 25 1 Fl LM, R JE 70 2488 5| F (classifier-free guidance, CFG) #REERS
BRI, JF B R MR AR MR A I SR A il
o RIS, EMESERUT, B FORRIS N B RS —— R, G, WU, s ——%ms 5 A, R AR S5 2 LR RN 45 1 F 7

HFIRE PyTorch JEuifR B THZUR AR PyTorch 4544, €Ig i MBI RE, SRAEERMEIL. KV cache 5 iE S A7 RIS DA R IRIEHERY 2 E bR, BTRE) SE1E
ISR SHIIIE, 2 J5 A BAEE 471817 (TensorRT-LLM 5 vLLM), NI fRIES 5 SRR LR HER FLL I BURMITE,  PyTorch JEumd@ it DA RFHE S i,

Torch compile 5 CUDA graph, 17T PyTorch FAEEFIERZIEH KI5 RALEHE L Python H HEFRIRSS Y — AOMBUZ B 5 L5 Brh B R
SIFHS. JWIEFRATA torch.compile 5 CUDA graph kAL PyTorch #%1£, CUDA graph fL{L7E transformer )2 (U4 _ESRH 3R E 5 HATHY
transformer ., ML reduce-overhead UM torch.compile iz, Y S LIGRAR K& ZIKS M7 KA FI, PyTorch Inductor 24 HARAKEL I
J& il CUDA graph Ejil, SMNEMEEIEIAMARE A E PyTorch: 3R, IR VERE, REEEIEHN. CFG kS M RERMRIEN, B SifEss
HEWEE R E S, TSRS B B AER SN, CUDA graph URZSTE T21 AR NI E ——ERT55 35, A%/, CPU & SHT8S 1R SIS AEIR
L E L, FEARFERER)EH_ B, CUDA graph i T21 ZEAH 3K 30% %1 60% HIAIHE,

oA S CHERL, FRAITEHERE I 66/ b R ST (CP), PISCHH@ H 8 GPU RAF A BLRIE MRS, BN NEAINIZRITRMA Ulysses 755 (Jacobs et al., 2023),fR1E
PRSI — 8, BR T SRR BN SCHERR, CP ICREIEIS HE I A4 6 20 RE S 22 Dt GPU SR 78 M R AEIR T B B 5 (A7 JE AR AN 522 bR S IR — W AR AR AL,
fiti CP BOMMNEEREAIE M LA,

1E LR SOHATZIN BATERIFITE 7 268851 F (CFG) HAT KM — PR FINHHEFHER,, 1 CFG MY HCRAEIE D R TR P UL [ ——— (R DA A 4R
R, —IRIEFE— B NEETINESEH SRE5 I SRIEN. BT 555 TAFRRETE R T DA, B2 IR RS —RE K51
O, e VRSP B GPU FHATRAERAER R BRI R IR & S LS TEA- AL, I TESRAE BRI 2 Al L — O B N O SR SR T, XA 4
HAERLTE, IR 5 B R SOMT TS, 5% GPU 9 5 LSS SRAYAE R I,

Reasoner ¥8&A7. X TSCEE(T2D), AEMB(T2V), EAEMB(I2V) SIHAEMR(V2V) £S5, Reasoner JERIA i A——XARTERIA, DA (A& ) 25 R
BEMI—TERSCRAFPUE PR AL, I, Reasoner fUHTERY HOP Z APR AL, RER T 4 RN, 145 24 BT A AP B > RRATREAR TR, Fkd]

AAEATE FIRRSS BTN ——H 81 B A2 K] RE St S I 2RI (9




FF X — P By FEHEREFF A0 U5 — IR Reasoner HijfA], JF9% 7 Hom L BUSLL AT A RS S M, BT RFENGS 55 mA RS RAEEES Loe MR, X — ki
NREMAAEA AR ARBTRRTEE F, KIERER T P EIR,

FAEBR, HEZ AREA G I SR AT A, AT DUERE PR (WA A ST, AR RS R B85 MR S IR RN A AR AF b Wi — PR P i, FRATIA R R AL
BRERE T NN R ALK AT CAU: AR IR 7 B 48— K —— IS TESGEIATC L RINIR SRS B AF—— MR RS SRR AR PHE N 1T
LK R R K A T T I TR IR P ATE RO S TR ST, P Al @ AT SRR — A 7T U (P e VPR RO IR C ) BRI E R AR, 28
AT TR, AL B AR AE 1 <Y 2 % A AR LR AR N, SO0 T WEPRIORE A HE TR X — R E B LRI R S KU PN S5 U I SR 8 P
T GPU PR, (EAEHEIR 52 FRAVE) 5t (ALAs A\ S 8) i A Wi ds —— IR B A AU A PR B MR AR LRI A PRER S C BV AR RO 1, 5CFR BT,

& 9 MR TAE 189 Mkt AL (T2V) (155 L, i SR AL B ORIIE A I FR T, 16 256p T, HUALHI K 8% 2 55% ME IR, ] 480p YRamidik: & M
AT TAERNUE GPU, BATMNHTRIAMARR, £ 720p T,74,000 ICHY L FSCE THRAS T B=1, A FNNETE Mk,

9L PRHORIHERLINE, 1F 189 otk tH 19 SC A UA(T2V) 55 LTI Cosmos3-Nano 5 Cosmos3-Super. 1 74k 17t B R EBRF, A 5I LUK AT A9t B=6 5 B=3 i
256p 5 480p MZEH, 720p RAER M FARME K B=1M&hk,

Cosmos3-Nano Cosmos3-Super
B E
T2V-256 T2V-480 T2V-256 T2V-480
H100 80GB 8% 2% 55% 5%
GB200 40% 2% 9% 1%

WHORTERPE A R, HERIE S — R oRim AR (prompt upsampling)# 0 (FE L § 6.3.2):H1 Reasoner %, HHEXMAPSRIAY 5 EFEE,
S5R9(L I TSON EARéR AR R s 1807 S e, RAJENE. M S28m&e. KRS XUEE), FRFEE IR Reasoner H FA4 B, FHEARSNME A
S5RAPRMENEG, W E & G824 Generator, & A4, IXFRF/KEA P ER X — RIS ATERIA LR FUE WK P B AR B 5 )F R
TEHBER T A R R, R A BA YR FE I FH P RIS 518 Reasoner 5 Generator 4% I (19 5285 S A 2 i AR —— MR WA 5508 6 n] DATCAELL &) AR feT ) P
FUN T R L A S

BN AR AU, TR OB B AR E B e G 1 B AR R — A B EEIR S B — o [ i N ERHAE B — KAt ) —— T8 S T A & LA, 1R it
S RE B A 5 B BAR A R SRR, AR LB AN SR GURNL ] —— SN N R E R - RS0 & 76T M8 (94520 L IS 1R A —— D58 55 i 7 A
FeFEIRE B RTCEIR (time-to-first-token, S "B I FIEIR") 5 A IEIR,, RIS AMR ML X RIS 54 A M oA U (L RSO S CFG H7) R 2l i es
AMESRIFAT R 2 Pl s R B (AL IR A A JE 5 B0 1 D RS B 22 D R TR KR A, HRifk——torch compile 5 Reasoner #iith&& 17—
I R PR

5.3.2 Reasoner HJIEHESE:VLLM 5 TensorRT-LLM

(1T Nano 5 Super i Reasoner T Qwen3-VL(Bai et al., 2025b)# T I, &1 vLLM 1 TensorRT-LLM WS EHEE A T MERSEA 1 L
Qwen3-VL 3Hf, IXHFATFHI R AR TS B8 Qwen3-VL KR MRALTER 71 %, 20T KV cache B, LA 5 2 RS0, LT
BB E KB RIATE Cosmos 3 BRI S tokenizer 487E FIBLA PUTIR R,

fH> ~,Edge Reasoner ##FE il Nemotron & F (NVIDIA, 2025)Z k. ,vLLM H IS4 30 H, MIFRA T vLLM B 538k # (model-contributor)
FITESEL T 2 TS, AR AESE M _ERTEIT5_E i (upstreamable), fEF G S84k S5+ X 5k,

5.3.3 Generator FYIIEIES2:vLLM-Omni
Cosmos 3 Generator # i vLLM-Omni, PAFE B 8 B 2L BL RS KR, 1Z A Cosmos 3 Generator SEEN vVLLM-Omni HH—55 23 R4S
B 37 Generator YR TIS, ISEIG, M, S5 AIEL&MER, B8 vLLM-Omni HEZRAIBR 5Tk HLE 5 1O XURS,, (S0 5 12 ME SR BE A5 1 1 15
SARBIT. BEHIRS 2 (quantization) FriEF#A.
IX—4RHON Generator IRES LT B4 SR BAE ARG, WSS 2 SR TR 1T 2 I 1 transformer R{H, Kt vLLM-Omni J53i# 11
FAE LR AR R AR BRIK R AR, BRI 17 5 T &, Cosmos 3 Generator FISRAGZHF LT vLLM-Omni R4
o Cache-DiT, —FillZRAYHNIETT %, EAHSLE M 2 RIS A7) transformer B, DU AR TR i T 2% (AN Bk TR 6,
o Ulysses k- F30IFT, —Hi L FSOFTHITH S EKEGSIIATTT IV 382 5 GPU,IFH all-to-all EEJIBERITRIRES BFEH, BEER,
o CFG-Parallel, —Fifi[a7C5r 2385 | SHI TN, A5 T &MREIR K EIARH GPU rank, Wi NG B RS — IR GRS | S B8 FEIRET
CFG HYRFEIEIR,
o HSDP, —FR 1@ m=IEAE s, Fl FSDP2 8 transformer A%y 3258k GPU HAERTANEAE THLH R A SE IR Generator HSALHIE(E T,
FHE R
e CPU offload, —#i4%ZEMIEIEAHI AR CPU 5 GPU NAF Z MRS HEI S8, DUSIA MBI (% i F S5 BOR IR BRI (E A7 o5 o
e VAE-Patch-Parallel, —FfiJf1T VAE $ATHE 0 008 sk S u g 25k B Y15 W2 M ECR (tile), fE2 AN rank _E43 54w D, RIS B B8 & R A7 144ES VAE 4
B,
o hifb, —ZRENAS FP8 RALESAR, FRAR U SRV E RS B, 1R R v 43 52 A AT (1 ) IR P IR P B AR 5 06 17 o5 o
IXERHESTE—IE, {f Cosmos 3 Generator BE M BAF IR GPU #E Y REISEHLMNZ GPU IR%. Cache-DiT 5 KITES B FIMMA; £ R
475 CFG-Parallel J#Jd A NME R 5 F| 2 B GPU ki ILIR; HSDP. CPU offload 5 VAE-Patch-Parallel T2 2 # 2R uk £ IHE I 2E BRAT-55 2% (A7 1
J1. B 16 45T Cosmos 3 HIIRSS MERE: FEXT Lb TR RIBES: 53 LAY GPU 117, thaf bt T B200 LAY GPU 1317, WA 2 PyTorch-0SS 45 vLLM-Omni
PERES,



T2V-720p T21-720p T2V-720p multi-GPU

297.3 M PyTorch-0SS 421 B PyTorch-08S 400 @
300 = 286.33 oreh- oreh- -0= y
W VLLM-Omni 4 B vLLM-Omni ® = Nano / PyTorch-OSS
3.44 = M= Nano / vLLM-Omni
I @ _
i e B 300 —=@=Super / PyTorch-0SS
2. 54
§ § 3 & S =M= Super / vLLM-Omni
g 200 g H
> > —
g 2 2 200
) g 2 1.77 g
K] 114.8 147 k| 3
j = s
S 100 = E 1
= = s} i [ |
& Y & 100 Mimg -~ \
t... T
'---------'-“i
0 0 0 - |
H100 NVL B200 H100 NVL B200 1 4 8
Hardware Platform Hardware Platform Number of GPUs

I8 16:Cosmos 3 lt55 1Rk, (a) Cosmos3-Nano 720p T2V 7 H100 NVL 5 B200 kA8 GPU #EJR, A F M RRIREAF /G0 EERE, (b) Cosmos3-Nano 720p T2I 7€ H100 NVL 5
B200 L) GPU ZEIR, TSR ARFIREE G _EIPERE. (c) 72 B200 I-,Cosmos3-Nano 5 Cosmos3-Super [ 720p T2V ZEIRFf 1 5 8 Ht GPU (¥ JE 11, 2 EIAE Ik BRAT .

ik B 16 FESCPHR T58 50 B § 5.4 IEXCZ L, NAUR § 5.3.3 MRS HERE LA, It HAT | A B S §5.3.3 K.

5.4 EETIEMIgHE

Cosmos EUEIFI RS EH Cosmos A PEMENL I FIIFEiE A BO= P SRS R, 9mflEETE Lepton 8¢ Slurm $E8E BN, F10 5o s iel, e
BN BB TIRAS . W — 10847, RAERIC TR, S5 checkpoint, fREGARA, FREie, AL E, HMERASEUE XB RS, XS0zt
AL SERER RGN RIS AR R DOBIE A IR PIERRE, M. SEEE SR,

RGN § 6 IR SAg R B, T RSERATA S 2 [ — BB, XSO M RERIRRIE R, PRA s, 90, BhfEPIE AR, Reasoner 5B
OREE, W R, SR, HEED . SERIA S DR, SIEsURRE . (B eE, WA TN SR EM . R B AE S TR R A
FRHMEEAFER, W EAE LR Cosmos FFRIERITENER, 117/ AL TSEINRZEER, BA S-S0 E R, FWEXFER, LT HIE s s
(VLM)MBEAL A THREE, DA R PR sl S0 B 2 1

Xt Generator IV, HMEMIR BT 3 HAER GIT AP B, AEREA PyTorch #EHf/KER § 5.3 AR EAIRSAEZL I TR HHAE b H S NS R 1E
fitic FTorVENLREIG T PO L CAR GNP~ 1, B REAR SR G AR, HHEEE R 5 1217 e BB — 105k, IX —MRARIR T 5 AT DAF B AR aloRT I 28 %4 BE A i th 2T
FT57, T o S HLE

X Reasoner T, FA1f# F] VLMEvalKit(Duan et al., 2024)HEZEEE A vLLM, XL/ ) B 508 MBI AR AR /R 1A 5 2 B N, RC B |, 10 5%
BB S BTEUE,

PR 805 12T TC AR A7 U X R BUBUR R R A = E HE R R A7 . N TIFIARTE 530000 7= P K i B 48 — 1z 66, A TIRNIM R G458 5 | ok fabn
HFNEEE, — NEPEN T @ B, HATR. REAIZG A T B, AR A s checkpoint RIS LI E, SR X LI S0 7],

6. JRIE4ER Results

BAHE— RIS AL(Physical Al) % EEYEIR S 4 RAT55 EIEI Cosmos 3, 5 PAFRAL A — S —RE RS AR, Cosmos 3 Wik h—1gi—1
A S (RIS SRR, AL, LS AR R R BATTA TN I 78 25 Reasoner(#HE%R) 5 Generator(ZEAaR) PR MLE, IR o5 SRR, 2SIl
M (spatial reasoning) 5 7 (temporal reasoning). EESGMAAER. HMMA L. THEM (transfer generation). 1EM 53] 7%, PLALES AR
W82, TEIXEEZ R EHE I (benchmark)H, Cosmos 3 X T % FIFF IR 5 45E A AR R eI SR R B SR BRI ZE SR, O . 1 48—t OB RUZRAG X ) B
AT IHME, AR/ A% H Reasoner 5 Generator MURRAISS S, oA BN, HVERE, BRI S W A 2 BESSUSI6E ]

6.1 Reasoner il

Cosmos 3 Reasoner :4E 48 /NI F3EAT IR, 45 RAHC S NPU K08 (general), HLA% A (robotics), & E A% (smart infrastructure) 52 3
(driving), # 104K T Edge. Nano. Super =/MHUEMEERE, K H 5HAFFFEMAFERAN . FrESUEIER VLMEvalKit(Duan et al., 2024) S5,
IZHEZR ELAE AR B FA T S D B Rt R



# 10:Cosmos 3 A5 5% AR ARUAEE A 2B, HLER . B ELELANISNE S B 3028 AL T 1A Reasoner SEHEIFINES Y, #1TH & STk P I ol 7 2 115, S BRI 15 4

DA S SRIZbRit, T FoR M5

m,

KEUREIR (Super &) FEIEENIR(Nano £)
e Benchmark Cosmos Qwen3- Cosmos- Gemma- Gemini Cosmos Qwen3- Cosmos- Gemma- . MiMo- Cos
al 3 VL Reason2 4 3.1 3 VL Reason2 4 Ry“ggra'" Embodied !
Super 32B 32B 31B Prot Nano 8B 8B E4B 7B Ed
MMBench-Dev 87.4 87.8 86.3 86.7 93.2 85.1 85.3 82.2 66.2 85.5 81.4
RealWorldQA 79.2 80.3 76.1 71.8 81.8 72.2 73.2 68.2 61.0 72.5 72.0 i
CVBench 88.0 86.8 88.1 84.1 88.6 86.5 85.2 85.6 68.1 87.5 87.8 H
VideoPhy2 47.4 36.8 43.3 33.1 28.7 45.6 28.2 37.1 13.8 10.5 20.8 ¢
CausalVQA 77.0 81.0 74.5 76.5 92.0 70.0 72.0 71.5 38.0 68.5 63.0
MVPBench 70.3 58.6 62.2 27.0 59.4 66.9 51.6 54.2 32.8 50.1 43.3 !
CountBenchQA 89.1 93.6 87.5 79.1 95.3 84.8 89.5 79.9 55.4 90.5 84.6 H
AI2D 87.8 88.2 87.5 88.9 93.8 85.0 84.8 83.6 78.2 85.7 83.2
& DocVQA 90.4 96.0 95.1 89.6 95.8 94.2 95.6 94.3 78.1 95.4 93.9 ¢
?; InfoVQA 82.4 87.6 85.1 66.5 85.0 81.8 83.4 79.8 46.1 81.8 84.2 €
B OCRBench-v2 66.7 65.9 57.4 61.8 64.5 60.1 64.1 56.6 42.4 58.6 41.2 g
;E LogicVista 55.9 47.9 46.1 57.0 81.9 43.2 41. 37.4 31.5 40.3 39.6
MMMU-Pro 48.1 49.0 45.6 70.6 76.7 41.1 41.1 38.6 46.9 42.0 37.3 :
MVBench 74.5 72.6 72.5 64.4 72.8 73.2 69.1 70.1 48.9 69.5 56.1 !
BlinkSpatial 88.8 88.1 87.4 90.9 92.3 81.8 87.4 83.9 76.9 76.9 83.2
BlinkDepth 91.9 82.3 85.5 87.1 79.8 92.7 87.1 87.9 77.4 91.1 81.5
RefCOCO 89.5 90.6 70.7 81.8 84.3 84.3 87.3 81.1 71.5 75.9 74.3 ¢
HallusionBench 49.0 52.8 50.8 57. 64.2 45.3 50.5 42.0 42.0 45.7 40.2 ¢
IFBench 37.0 37.0 28.2 52.3 42.5 28.5 32.0 26.0 34.2 22.8 25.8 :
EAFY 73.7 72.8 70.0 69.8 77.5 69.6 68.9 66.3 53.1 65.8 62.8 4
Cosmos-ER 74.1 61.3 74.9 54.3 61.1 69.7 56.9 71.2 44.3 54.9 55.6 H
Cosmos-CS 66.4 63.4 65.2 61.1 69.5 63.9 58.4 63.1 43.2 54.1 53.8 H
RefSpatial 57.0 52.7 48.0 46.6 70.0 53.1 47.6 41.1 24.6 46.6 41.3 ¢
VSI-Bench 60.9 59.5 58.0 47.6 47.5 54.9 55.1 52.0 28.4 63.0 46.7 H
SparBench 54.9 48.0 42.9 46.6 51.5 54.8 40.1 38.0 28.5 49.5 41.2 !
RynnBrain-Area 53.0 53.1 50.4 58.7 65.4 52.0 33.2 43.4 35.7 56.6 47.1 :
RynnBrain-Spatial 34.5 16.8 42.2 32.4 36.8 26.1 37.5 35.5 33.9 59.0 37.2 :
Q RynnBrain-Trajectory 69.3 61.6 64.6 64.4 71.3 67.9 54.8 64.4 63.5 61.1 61.1 !
A RynnBrain-Affordance 84.6 84.2 86.8 87.8 86.8 85.1 82.6 84.6 84.4 85.3 85.7
]I.ﬁ7 RynnBrain-Object 48.3 57.0 44.9 47.2 51.5 39.8 49.2 42.0 35.2 71.6 33.5 :
i RynnBrain-Grounding 74.4 77.0 76.7 72.4 82.8 72.9 68.8 72.5 59.3 74.2 57.8 H
MMSIBench 41.8 33.0 31.4 32.3 40.8 36.2 26.3 29.5 37.6 38.4 30.1
MMSIVideoBench 26.1 33.8 29.6 33.6 38.6 27.2 28.8 29.4 39.4 28.2 30.0 :
HealthSurgiBench 44.5 24.4 53.9 19.1 24.6 56.1 23.0 46.9 20.7 23.3 24.0 (
ERQA 51.2 46.5 42.8 47.8 65.2 46.0 44.0 44.2 30.2 43.0 42.0 ‘
RoboSpatialHome 70.0 65.1 64.3 63.0 65.1 66.3 64.8 64.5 42.0 71.4 66.1 |
‘Where2Place 71.0 56.0 59.0 52.0 61.0 64.0 53.0 50.0 17.0 11.0 58.0 H
MBAFEY 57.8 52.6 55.0 51.0 58.2 55.1 48.5 51.3 39.3 52.4 47.7 ¢
:;: \nggiﬁfn};ng 76.2 72.4 45.7 45.1 46.9 75.6 73.3 66.9 10.1 67.6 59.4 g
i VANTAGE-Astro2D 8l1.5 76.8 22.6 68.7 77.7 78.3 69.2 8l.1 58.8 10.5 57.8 i
&  VANTAGE-2DPointing 72.9 75.6 74.0 76.8 85.6 74.8 68.6 68.7 43.4 64.9 55.0 ¢
E;é VANTAGE-DVC 29.5 29.4 30.1 29.6 30.2 31.4 29.6 32.5 14.3 28.4 2.2 :
B VANTAGE-EventVerif 71.3 60.0 73.6 55.2 67.5 68.9 59.4 64.1 40.6 58.9 58.0 (
i VANTAGE-SOT 62.2 44.2 33.1 54.7 72.7 59.2 33.1 37.7 16.0 4.8 9.2
VANTAGE-Temporal 51.9 46.8 50.5 33.0 41.7 48.0 43.3 47.3 16.9 20.1 5.9
VANTAGE-VQA 69.5 71.3 70.3 67.0 71.2 69.0 66.4 68.0 51.5 65.4 67.5 ¢



REURBUR (Super 4R) FPEIHERIR (Nano £7)

S Benchmark Cosmos Qwen3- Cosmos- Gemma- Gemini Cosmos Qwen3- Cosmos- Gemma- RynnBrain MiMo- Cos

3l 3 VL Reason2 4 3.1 3 VL Reason2 4 2 o Embodied i

Super 32B 32B 31B Prot Nano 8B 8B E4B 7B Ed

TARBench 48.4 28.1 36.6 31.9 33.6 43.6 31.5 34.1 12.8 34.8 32.6

BEEEMISHETFY 62.6 56.1 48.5 51.3 58.6 61.0 52.7 55.6 29.4 39.5 38.6 ¢

5 LingoQA 76.8 66.4 70.0 57.2 71.2 71.4 68.4 71.6 24.2 60.4 70.4 !
i3

3 AVSpecialCollision 79.3 37.3 77.3 32.3 54.0 79.0 34.0 74.0 33.3 33.7 37.3 ¢

B AVSpecialStopBehavior 81.6 18.4 69.4 20.4 16.3 77.5 36.7 59.2 20.4 36.7 42.9 !
2

-3 BIEY 79.3 40.7 72.2 36.6 47.2 76.0 46.4 8.3 26.0 43.6 50.2 !

BEiE R 10 FPPALIE SORAE BRI b H— Edge #4AYIE 53 (59.7) B K T M4 Qwen3-VL 2B(60.3)5 RynnBrain 2B(59.9),Edge MRATHTENIA A, F AL
it 552 3 =AU, H . RynnBrain-* 2515 5% L% RynnBrain [F]J%, RynnBrain BAE A 2 (41 RynnBrain-Spatial. RynnBrain-Object)#A & (5 1Jt, figisk
TR I 5 B ) U O L

TEHL, FRADEECRF 19 D EIBEIEIIR S SR8 F RE 1

o GEIZHIHIR I A (VQA) S Z A PEfFH MMBench_DEV (Liu et al., 2024d). RealWorldQA (xAI, 2024) 5 AI2D (Kembhavi et al., 2016) FE & EA 1%
FBORIGESAE ML A AR, REES JE M FIRIFEN, BE 2 FEE 5 H AR,

o 55[H, 5 #E R CVBench (Tong et al., 2024). BlinkSpatial, BlinkDepth (Fu et al., 2024), RefCOCO (Yu et al., 2016) 5 CountBenchQA
(Paiss et al., 2023) P, 7 % 2D/3D AR FR, FERAL BRFXEM SVMETHEL

o ARBLEAIHHFERFR DocVQA (Mathew et al., 2021), InfoVQA (Mathew et al., 2022) 5 OCRBench-v2 (Fu et al., 2026) 7 25 B3Rt s, (5 E.,
W ECSCT S SR SRR T AT 5152 5 HE R

o JNE. WP MVBench (Li et al., 2024c), VideoPhy?2 (Bansal et al., 2025b), MVPBench (Krojer et al., 2025) 5 CausalVQA (Foss et al.,
2025) B4 F I BEMIRIN T SR, PR A FR S SRR,

o EHMIEPE, BHFEES 155 LogicVista (Xiao et al., 2024b), MMMU_Pro (Yue et al., 2025), HallusionBench (Guan et al., 2024) 55 IFBench
(Pyatkin et al., 2025b) &, S3 BRI R, LRFEBENBRME, LIWIBTRES 55 H 2 RS iEREE,

TXEEFLMEITI A E 2, WKL, AL, SCFIRG. I ERAREI P S2 0048 2 2 R B 5 A A, R 38 A HEFRRE 4R AL T — IR 2 R,
PN FMTH 17 ™LA A5 B &M (embodied reasoning) H i IFINIA A3 THE 1.

o AGHING(L5##EPEH Cosmos Reason (NVIDIA, 2025) Hff) Embodied Reasoning 5 CommonSense., ERQA (Gemini Robotics Team et al., 2025)
PAK Where2Place (Yuan et al., 2024) J& & #6308 GE G 1E 2 & IR ARk iR a] bk (affordance). AIfTaIE, E RS S PslE I THER,

o ZSIEEN 5% 7L RefSpatial (Zhou et al., 2025b), VSI-Bench (Yang et al., 2025b). SparBench (Zhang et al., 2025b) 5 RoboSpatialHome
(Song et al., 2025) W, & sfeRRIX T AL, ERASGCRNS A, SNAMARMEIL B 2SN, AR 5188 AAESEHE AL,

o [EFIPLEEAHYEATS 50 (EFEfFH RynnBrain (Dang et al., 2026) 5 ERQA (Gemini Robotics Team et al., 2025) 42, G {E N2 TS B BRI S
BRHMEDCHYRAN, BOERTAT 1, ?hilj‘i’@ffﬁ'ﬁ AR A LRI R, MMSIVideoBench (Lin et al., 2025¢) W B3R 1 % 10 8% 22 Wi H P, DA Iy 4 % 97 %
A, BRER, WFEAS5TRFEN, RIEHE T HealthSurgiBench, — N a1 AR 5 BRI AR E M, & 23 @il w4k, T A, fata, MYL
HE. ARBR, IS T/ B T ﬁ#ﬁ'ﬁ%\ R, WA L R (i R A BT RN B 43, 3 A B 1 Quen3-4B FIE AR H A E R,
LARII ISR FIAR R TN 38, AR FE 4R &5 2 R AR R T IR

XL FEDE I & E— S, DAL BE 75 AR A B IR B B 1) EL B ST SRR AR CE DR B, R T JAMeT A EORER, RSS2 R AT I, AR 2 IR IESE AT RE R A 5 I
EE L,

BERE G, FRAT1E VANTAGE-Bench (NVIDIA, 2026¢) 5 Traffic Anomaly Reasoning (TAR) (NVIDIA, 2026b) -iFil, & & i, @iz 5 &
BRI MG e #1% 3k . VANTAGE-Bench i@ SHFRIE, MM, fRR. fEm. @O WFEh. %R S VLM A8 BAREREOR B BIE . 22
. WS ISR, L E 3,346 NEM Y 35,027 ST RANE, AR ARG B 7 AR %, TAR J2 Al City Challenge 2026 Track 3 FEE A, A R E
WP IoU 5 3CRESHBFRITI R IRIE, NP EL, FRid, BRST. MESEINzL,

2, FATH LingoQA (Marcu et al., 2024) 5 WA ERIY L 2 RS2 S S o0 8B ISR T A 2 38 BE J).  AVSpecialCollisionBench J& S BIRET 45 B
MAFIERAN =2 S 2 — i, B LER 3 (near collision) s JCHl ;% B fE &2 & 100 BAAWA, et FUB SR 2, 15 DA = 2R MEM R IV (B F A R 2419 576
AVSpecialStopBehaviorBench WAl S EFREIT NI KB 25 L, IHITEZ (rolling stop). RIFEE, RS RIRE; %R LS 10 B, 5244
HEA BRI,

553

Tﬂ?iﬁﬂ%%?ﬁiﬁﬂﬂiﬁosmos 3 SIFEBARE L B A 54, (857 5 T Gemini 3.1 Pro (Google DeepMind, 2025a), 4 Cosmos-Reason2 #itt,Cosmos 3 J&
TR EE B SR 38 BB 7, 3X 15 55 TAUME N 20% T ZREARE P ok 0 8E 2 REVERR T, ENLER N, B BRI 55 2 324U, Cosmos 3 L T f24& RynnBrain
(Dang et al., 2026)\ Mimo-Embodied (Hao et al., 2026) 5 Gemma-4 (Google DeepMind, 2026b) 7 PN T 5 55 P TRALAL I — [ SN2 E ML 88 A U S5
Gemini 3.1 Pro MBHUNZER, ST S,Cosmos 3 7ENLA A, B EERILIES B2 E 5 R SRS A SRR E HERIRE )1, ] S T2 )8 AT W .



6.2 Generator i1

Cosmos 3 ) Generator HMFAE—HZ RIS EHEATITIN X SEAT 55 2L m] B R H OO AT B0l S A4 s 2 BUS TR IRE ), 53R s — BUSHY R RIA: AR
[A],Cosmos 3 fEGt—HEZENXT G, WIS, 505 BV E R TIR & A0, IR TR S TG AR i, AATAE A, B AATAE A, RS AR RR. TR 53l 2 AR AL A
WME2ES], AT — 2500 T % G I 2R 1K, 156 Cosmos3-Super-Text2Image . Cosmos3-Super-Image2Video &5 Cosmos3-Nano-Policy-DROID,PAFZIM
R RSB A NFEERCA A R, BATREEITFUEM LS T BahfatR. AT (human evaluation), JUSARFEAIPIRE AT ELfE TIN5 B 5L AL
A NP, 78 25 f R 180G (prompt adherence), Y/EREERME, WF—8cMkE, SWHED, Al SRS 1E5S 7¢ R CHE e

6.2.1 EKERITN

BATH Cosmos 3 19 G A: AR AE BT BE A ARCOR PP, 58 A5 DU 4% BN A2k 5802 I8 SCHRRIEDEAE . MR R0 i g, N R IREF i 5 5 M5 35 %%
(aesthetic), UniGenBench J& ¥ B2/ MGG IR, KA & RELE MR 25 (testpoint) E i 2 8 WG AT 1A UniGenBench #4h 7 —/NMFE AT 1748, CVTG
JdET OCR 19 GNED 45 PNED 7341, S 2B AR AR A HY — 28 WA — I RO iepis,. B, BOMIsE S, HPSv3 5 LAION 2773 U AR fR A
FAm T 5 IR WL b kD FEIX e o P AG 2, AT R LU AT AR B — TR & /3 BT RE S S 4R I (Text-to-Image, T2I) i B 45 H B nT PR NEE . X ATA Sk PR, #4148 A
Claude-Opus-4.7 {ERFERIANRE 8%, EIENSCARTERIAE SR §6.3.15 §6.3.2 FORAIZEH (A% X, DA R VTEC AR BRI (T A1 5385 3 KUK 15 AR L
B¥sR B.2o FAREEISITE 1024 X 1024 53R FAE AT LU P IRREY, B DA E SO 2 B S80S Sumidoninl, e Monels WE 17,

BEE PPN BON B SRR AL G — (%A AR () Cosmos) f 4T RIMIZRIE IR MUE " B05 JERIGEAIMEARIAL,  FEUE PSR S IEA1590 5 FRUR SR & (EE TR R SR iA by
WANAT B RS Sk LR

4

I8 17: Cosmos3-Super-Text2Image “EMHIRHIENR, TR B G REYRE & B BIE 58U (photorealism), RELHGE B EGPIAT LR, —BEOPIA-IRA BRI T
G5 R ESRAES R JSON $RIAAE R, (i shift=3.0. guidance=4.0 5 50 ¥ P R(REFRE 21 FTik), IXLEEESN T 7IZBPIE Dy MR i BUR GARLER 5 )1, 7]
FTHLEAL A3 DU At A A0 Y B E N 7 53

UniGenBench, UniGenBench (Wang et al., 2025h) J2filal sS4 EIRGE— 1 SO, RS 600 48R, S 5 N EFEE 20 D 38, SRR
10 N5 27 D ZIFMMEN], DA RS ARE Y J) " (MLLM-as-Judge) FREZE TR, M EE4T#1I# 5% Cosmos 3 fEVHE AT 55t HRINGE S, Bl Tz
IR T 570 &5 HR A SR EL i B R IMEERIA (UniGenBench-Phys), JXSEFRIFE 578 MR H R 7408 (a) #1288 A5 Tk, (b) LHARIREG XF. ()
HEEE. (d) @S THL, () WA 1%, () BYT/IRR. M Gemini 3.1 Pro WA {EEIS/ANIE I 9 77 3%, 46 455K A BRI (G X AN IR s b A7 105 32 0 Bk il
RO BRI, #4200 1,170 S4@mIA (AN "AL") iRk a5MA R Ga TR 5 PR T 42(AN "Orig" 5 "Phys") W4l 55,

CVTG. CVTG (Du et al., 2025)(& #4332 i, Complex Visual Text Generation) PPIHEIAE ST 2687 7t P HERITE RO IVEE ). X —REI A B R
M RHEE—RIA, AR S SISO AUE I AT 5 9P Ef. ZEREBSel OCR RGHRIAT WS X I, F A T I3 — (L2 i 12 (NED) i b 2 R PTAL, 42750
M FFE S HARFRFERX ST, Tl HERM MRS S EIF:(a) CVTG-500L, = PASRSON L HF4E, B CVTG-2K BEHURFERT 500 AHRRIALL AR, IR GR35
DSBS R PR 2 AT T — PR SRR 1) LSRN KR O RA, DU A s & BRACHE FUSR AL pRAYEESR . (b) CVTG-102¢ch, —PRARFSCN F#Y 102
FAURAERE, AT IR ST BOMERTE 51X LIRS VB P AU, B A s |), FANS X, B o RS LSt g 5




P 11:3E ESEMEPFINES B, UniGenBench 2380l i PRI HERIRILLRI;"ALL (1170)" 2 T /546 600 Z4@71A(Orig) 5 570 498 Al #7R1d (Phys). PNED 5 GNED Jy ARttt E s
B (B RAT); CVTG-102ch H 5 S RHES:, CVTG-500L #583 CKARRIATE SR, Aesthetic v2 5 HPSv3 Jl i 19 g dahs, +
+ Gemini 3 Pro Image AR BA/ING AFF1I% 5305 (W1 "Adventure” — "ADVENTURE")., £ HEBRIX—#1%, 3 CVTG-500L 547t GNED =75.97, PNED = 91.45,

UniGenBench CVTG-500L CVTG-102ch BIREIEIR
Model ESid)

All(T) oOrig(T) Phys(T) GNED(T) PNED(T) GNED(T) PNED(T) Aesv2(T) HPSv3(T)
Cosmos3-Super-Text2Image FFiE 91.36 93.34 89.54 80.88 89.08 32.02 41.22 5.91 11.60
Cosmos3-Super F5 87.33 85.21 89.64 66.77 70.97 8.48 16.31 5.76 9.49
Cosmos3-Nano FFiR 84.61 87.32 82.12 24.23 26.53 4.63 9.70 5.76 8.99
Gemini 3 Pro Image ZibZ 90.69 92.81 89.74 59.24t 71.79t 46.00 76.40 5.70 11.78
FLUX.2-dev THIR 87.60 89.77 85.61 74.71 84.98 44.33 68.74 5.75 11.38
Qwen-Image-2512 TFR 84.25 87.32 81.44 79.68 90.86 46.33 71.26 5.92 11.03
Hunyuan 3.0 H 84.02 87.68 80.67 71.40 87.68 49.05 71.31 5.90 11.93
Z-Image-Turbo THIR 78.14 81.53 75.03 75.20 86.95 49.18 73.32 5.70 11.36

BEE R 1 AEAMEREE FOUEXREIF Y. H— Phys FIRIHILS BUE AR —— LY 89.54(Cosmos3-Super-Text2Image) HE %41 &, Gemini 3 Pro Image
9 89.74 5 Cosmos3-Super [ 89.64 #E T &;Cosmos IS T BABILE All 55 Orig FiFll, H = 087 RS0 EH(CVTG-102ch) /& Cosmos Z AR A HR: HLAs AT kst
32.02/41.22 32K F Z-Image-Turbo(GNED 49.18)5 Gemini(PNED 76.40), H= E{&ZlmiriEhr b Cosmos AL HPSV3 f iy Hunyuan 3.0(11.93),Aesthetic v2 fx
" Qwen-Image-2512(5.92),

HPSv3, HPSv3 (Ma et al., 2025) Fi—"2 8 2H A K (m i AR AR IR I SCEE U, E#ALAE HPDv3 2 E———PRERS Gk EI§ S sk
B, Eoo R KA SdEg:. HPSv3 RAEET VLM A, DU PR AHE R BN ZR, 7 tH— > DR R IR SR 9 70 5, S e A S0 8 SO
It ARG RPHENZEE AN, BATE HPSv3 BT Cosmos 3 MBS R, DAKTSIX — HANY N Rt EhR.

Aesthetic V2, Aesthetic V2 (Schuhmann and LAION, 2022) A LAION &£l &8 /& & 5 HRia e IR U, Al &8 F —ME CLIP Bl&RAZ Lill
SRR RAREL R AT — 3K BRI SRR (1-10 43). 55 HPSv3 AR, /MR A TR AN 450, IR R B 1 R 2B 808 U 55, BATHEEIER
7 UG FUR A 5, F ORI — M ST 5 1 5 [ P i

Artificial Analysis SCEEHH B, 9 7 EE S % R EE Cosmos 3, B AT L A T21 £2%5 Cosmos3-Super-Text2Image I [Fl— N7 BE (A (b I8 FIAEZE
(agentic harness)—#CHE22 % Artificial Analysis Text-to-Image HifTHS, B 5 NEATFHE R, ZARBUE ST RN ERILHER 5 1 78 2RI (FFIR + [1R)
HRHERASE 4. SRR TE A0S WA B.7,

B Text to Image Leaderboard Z: Artificial Analysis
Category: All v Current models All models All Open weights First party foundation models All
Range Creator Model ELO 1 95%Cl Samples 1! Released 1! API Pricing !
1 1 | ® openal GPT Image 2 (high) 1,338 -9/9 10,249 Apr2026  $211.0 /lkimgs
2 2-3 | ® OpenAl GPT Image 1.5 (high) ©® 1,268 -10/10 5,611 Dec 2025 $133.0 /1k imgs
3 2-3 I G Google Nano Banana 2 (Gemini 31 Flash Image Preview) 1,261 -10/10 7,400 Feb 2026 $67.0 /1kimgs
4 4 | <4 NVIDIA Cosmos3-Super-Text2lmage = Open Weights 1,243 -12/12 2,264 - Coming soon
5 5 I G Google Nano Banana Pro (Gemini 3 Pro Image) 1,219 -9/9 4,873 Nov 2025 $134.0 /1k imgs
6 6-9 I XAl grok-imagine-image-quality 1,204 -11/11 3,123 Apr 2026 $50.0 /1k imgs
7 6-13 | I/ ByteDance Seed Seedream 4.0 1,196 -9/9 10,928 Sept 2025 $30.0 /1k imgs
8 7-13 | 2~ Black Forest Labs  FLUX.2 [max] 1,194 -9/9 4,879 Dec 2025 $70.0 /1k imgs
9 7-13 | & Microsoft MAI-Image-2 1,194 -9/9 4,698 Mar 2026 $50.0 /1kimgs
10 7-14 l Recraft Recraft V41 Utility 1,192 -11/11 2,464 May 2026 $40.0 /1kimgs
1 7-15 I Recraft Recraft V41 Utility Pro 1,191 -11/11 2,456 May 2026  $250.0 /1kimgs

I€ 18: Cosmos3-Super-Text2Image /2MRELFERIAHEZHINE — S IFHANERA, 1E Artificial Analysis Text to Image HE47#% | (H#1:2026-05-28), Cosmos3-Super -
Text2Image EFFHAERRIRHERZ S 1(0F NPATEREIN SR 4),



6.2.2 U874 AL iEiNI(Video Generation Evaluation)

Pl liEE AN B 35 N LEETI (benchmark) KT il Cosmos 3 UM REE S, E ST YR, AT B LA I Remit 2RSS
5OUE S BRI, HARN ) 22 H RS (U8R E ) Physical-Al 5t B B —— R EARIE A N e 1 5 P B MR R I A L)
AL (human evaluation)yRah 7L BERE R I B AL MRS IR BB, BB 518 SRR, SREHE 7 BOhoF 215 28 SO T 58 DX ), Sl B St ko7
(SOTA) B! Z R IME LS 22 Ty T ekt FATIE=AN H 3Nk B %45 R ——PAIBench-G, RBench 5 Physics-1Q—Hfi/5/2 Cosmos HUE(—MH
1] Physical AT #854 Bi & I TIFMPMY) 5 Human World Bench(HWB, £ 15546 % N E L ARIZBIHE R TR, % AT HE (018 B 8 ki 2
AT, FATERE A Claude-0pus-4.6 ERTRRIANE e EXATERIAFEN §6.3.15 §6.3.2 FrkEISHHMA% 2 B R E LRI SRR 7 00

PAIBench-G, PAIBench-G /& Physical Al Benchmark(Zhou et al., 2025¢) 4085 4 pR 2808, B8 1,044 DN EHZR-SCARTERIAN , B % 751 Physical AT 9
#:Human(299). Autonomous Vehicle(239). Common Sense(174). Robotics(107). Physics(107)5 Industry(107), FAIRH €2 F yHGUHE &,
PO M AR — 4 Quality Score((LSMi—3ME, B FIEE. &2 E 5 M- SCAN FFE-H8HR) fl— 1 Domain Score(PA VLM J## (VLM-as-
Judge) X &RV EE 515 HERITE IR TR, B0 W & A Overall = 0.5 X Quality + 0.5 X Domain, PAIBench-G 5 A T. ELO #4411 Pearson #H3<
FHBOX r=0.918 AR & A LI ZR T B AT 5 2 w2t g —— RN Y e AR W SR B Bk - BOTH R IEA BRI, N MR, FATTA 5 NBENUR 42 i, 3¢
1E 720p 733, 16:9 Bimtk, 189 Wifi%E NIFM, PAIBench-G JRA: S5 E LM (Image-to-Video) I, FoA T HAr i 21 [F] I T 5T S A= 03 (Text-to-
Video) 7342, F 12 #2%5 T LA Qwen2.5-VL-72B-Instruct Jg VLM #HIHISCAE I S & AR PATBench-G 45 5% Cosmos3-Super 1EF 42818 LB ek
IKF-(SOTA) ik 53, BOR B AT IR 3 Veo-3.1 S5 77 PAIRAY,

2 {1 1R IS TFI PATBench-G BSR4 5L Qwen3-VL-235B-A22B PP ik, BRI PFIPI(£ 12)%M Qwen2.5-VL-72B-Instruct f£ Domain 45k,
FAATHNLAR A AFFHEA TR FEIXFiAk, Cosmos3-Super 5 Cosmos3-Nano fIE 373515 —.

# 12:PAIBench-G 45 RBench &5, i i SCE MR S FAEMSIFAERE, PAIBench-G PFIIIZNAN Physical AT &0 - (A3 A 5 55 AU Rs 2 R, RBench PRI AL SR A7 R A5
EfE S5 A3, Cosmos3-Super fEFFFBEAIFE PAIBench-G T2V 5 12V & 5,Cosmos3-Nano £ RBench E&i5E, MHZRRIZSE —, FUILERRE .

PAIBench-G Text2Video ( 1) PAIBench-G Image2Video ( 1) RBench Image2Video (1)
Model Type
Overall Domain Quality Overall Domain Quality Score
Cosmos3-Super Open-source 80.0 86.8 73.1 82.8 87.3 78.2 58.1%
Cosmos3-Nano Open-source 79.4 85.8 73.0 82.7 87.2 78.1 58.4%
Wan2.2-A14B Open-source 78.0 83.2 72.8 81.3 85.3 77.3 50.7%
HunyuanVideo-1.5 Open-source 76.5 80.9 72.0 81.7 85.9 77.6 46.0%
Cosmos-Predict2.5-2B Open-source 76.5 79.9 73.2 81.2 84.6 77.9 46.4%
Cosmos-Predict2.5-14B Open-source 76.4 79.5 73.2 8l.1 84.0 78.1 -
Wan2.1-14B Open-source 76.4 80.1 72.7 80.2 83.6 76.8 -
‘Wan2.2-5B Open-source 76.3 79.6 73.0 81.0 84.6 77.4 -
Veo-3.1 Closed-source 79.1 85.2 72.9 82.6 87.6 77.6 56.3%
Seedance-1.5-Pro Closed-source 76.9 82.1 71.6 80.8 84.7 76.9 58.4%
‘Wan 2.6 Closed-source 78.6 85.2 72.0 81.9 85.9 77.8 60.7%

B IR0 Cosmos3-Super FSEMIR" M4 FERH T4 ——T2V 1 Quality T4 I, H#ift Cosmos-Predict2.5(73.2) Kifil T Cosmos3-Super(73.1);12V 1)
Domain T4 H A& Veo-3.1(87.6)f8 . RBench —%lf{417 5 — 2 HA1IEA Wan 2.6(60.7%),Cosmos3-Nano(58.4%){X5 Seedance-1.5-Pro #7515 —,"Cosmos3-Nano 4
S UBRITIEREE . YoM, A% Domain #HE HATFHE TR IR Qwen3-VL-235B-A22B il Qwen2.5-VL-72B-Instruct(MLE SCIITE), 2 FHEUEARRE S A T HE TS B30T
i

RBench, RBench(Deng et al., 2026) 1 H 5115537 5 HriT ARSI AL 5, SR AN S A\ -0 128 B AR INATE S5 IR A S5 P B & B (physical plausibility), midkEsealify
JERHNZME &, PAIBench-G | #451> Physical Al 47, RBench MR AMLEF A\ JX— 64 Physical AT FIf, WA RE S 16 S FENLER A TEAS N A R B 1 3%
B E R FIRUE IR, 1%L E 650 AN EHR—SCARTEIIF G,k B PN BN F-42:250 AN AT S5 IREAON B 712431l (Common Manipulation, Long-
horizon Planning. Multi-entity Collaboration, Spatial Relationship 5 Visual Reasoning); PAK 400 RFE B &5 AR AR, 7 25 YRl AFE S
(Dual-arm, Humanoid, Single-arm 5 Quadruped), #&RIAHE RoVid-X(Deng et al., 2026)———"Mi & 400 /5 &A1 AT A BE. % 1,300 2504
REMRIEIERE, B5AAE% Task Completion(TC, Y15 LS IR 5L 55106 — B T1Y) 5 Visual Quality(VQ,HLEs A\ EAREEE M 5183 i B 1E T
HE)WIHT 73, B & BN 288 650 NG EMEEIE. RBench 5 A THIWHE 25 P2 IFAREY LY Spearman HXRECH p = 0.96,879 B & AL ki {7 it ]
AES. AEASERIA, B —BEUR A2 B, J1E 720p /39E%, 16:9 BEmbt, 121 minyi&e RN, % 12 4845 1 Cosmos 3 7£ RBench _E B A= 1A5
455 ——Cosmos 3 B H AR IT IR,

4N 12 iR, Cosmos3-Super £ T2V 5 12V P 5%F81E R BISHTE &5 (5 H1JR) i & 19 PAIBench-G &53, 1 Cosmos3-Nano f£ RBench FIEF T8 =4
MRS, T Cosmos 3 (AW E B AT Cosmos-Predict2.5, A8 T 22475 (omnimodal) A4 H KA 2, AN, JXH /N Bl B AASE Y &5 L)
NP5 HIFARIRANIRE X — 4R, FIFAT 44 Physics-1Q, A4 BHE R EE f0E ik il



% 13:Physics-1Q JEHEIFINE, T 3445, WMReward(BoN)#R{#ifl WMReward(Yuan et al., 2026)f# best-of-N ##l/5, Physics-1Q 73 4ikiiit7, Cosmos3-Super f£
12V 5 V2V Fifi R, ISR a i WMReward+BoN, ¥HUF R et AR S, M2 R4 NS, TRIZFRRE .,

Model Mode Score (1)
(a) E&EMSA(12V)
Cosmos3-Super 12V + WMReward (BoN) 48.9
Cosmos3-Nano 12V + WMReward (BoN) 43.8
Sora2 (Closed-sourced) 12V + WMReward (BoN) 46.4
Wan2.2-A14B (Open-sourced) 12V + WMReward (BoN) 44.4
Cosmos3-Super 2v 43.8
Cosmos3-Nano 12v 40.2
Sora2 (Closed-sourced) 2V 42.3
‘Wan2.2-A14B (Open-sourced) 2V 38.3
(b) MEAEMSTE(V2V)
Cosmos3-Super V2V + WMReward (BoN) 63.4
Cosmos3-Nano V2V + WMReward (BoN) 57.7
Magi-1 (Open-sourced) V2V + WMReward (BoN) 62.6
Cosmos3-Super V2v 59.7
Cosmos3-Nano vav 50.2
Magi-1 (Open-sourced) v2v 56.0
Video-GPT (Open-sourced) V2v 35.0
VideoPoet (Closed-sourced) va2v 29.5

iF5E AR Super ) SOTA,fH Cosmos3-Nano 1E 2 ALk #:12V+BoN  Nano(43.8){% T Sora2(46.4)# % Wan2.2-A14B(44.4);V2V+BoN F Nano(57.7)#H 2K
F Magi-1(62.6), M A Cosmos HIIFIEEF 1 IR AR/ R 1A L REERAE AR R 1A, HEIE A HEA TR MY 5 | N WMReward+BoN; &£k 70 $Uns B 42 7s i) 5 HE R
WAL Cosmos e —5, B LT I E R

Physics-1Q, Physics-IQ(Motamed et al., 2026) AT A BUSRLR 5 248 T YRR DA SCHE B ARCAG BRSO 5%, B B AR Y JE B2 N A 5 SRRy A SR
HUBEEREIE . RIR T T B & B LY (AR 2 P4 53 2 — ) PATBench-G 5 RBench, Physics-TQ K EL A7 A M — 9 RF0Hl, 77H R A4 2 150 55 I e 248 3 5 i 2 Ak
BHRE S BV LR —5, Physics-1Q & A MBI —EIUARI7. MRS, Je¥. RITPESHY — S N=ANEE WA TR 396 NELY
5, RSO S O A SR S PRI 3 72 [ AE AT (12V) B30 R B8 DA B sk T8 (switch frame) SN AT RS AR R A 0 4518, Tl
B 5 112 8 EARATAE AT (V2 V) 825 53R A7 DA— B 3 B G- AT Y MIN AT I SCARHE AR AR 25 1, T ok 5 FOIIZ SN, A8 BATATIE PO A BN (25 1F) =B
B, WFXFF, IEEIB A —BE, BRRIREE) S B EY ST H, B B SO B AT — 9 —> 0-100 FIBR— 38 ATRS RS, PSRN %
%,

BAHESR 13 P RLI2V 5 V2V AT Cosmos3-Super, 75 PR X N A TFIR S Bk B ERxt b, V2V SRR 3 B KAIUAITE N, AT
T —AMERiA_ERAERR (prompt upsampler), i 5 PhyT2V(Xue et al., 2025) 2K B HTIEFCR KGRI, 78 12V B8 NI, 1E V2V IZE N 3 B4R
AR RIA, IS AHF Physics-1Q HEfT#5 S5 WMReward #EFEI A 55 Ml (Yuan et al., 2026), Ff 15 5h 9 Cosmos3-Super 7£ 12V 5 V2V L8177
WMReward + best-of-N(BoN)#T4¥. 3 13 A l,Cosmos3-Super 7 12V FIKFIHE K HE RSG5 43.8 B S E 2 12V 4k 1 WMReward+BoN i
— SO EERTE 48.9, " TR IR E ] WMReward+BoN [ 12V £k, £ V2V | ,Cosmos3-Super FIFEIXRN e BS54 59.7, /1 WMReward
+ BoN JGik 63.4, 5 T RHRIRIEH WMReward+BoN [ V2V %k,

H SN IR bRE BT BT, SRR 55 SR & I A A, (M EMERSRAVE T VLM MHEAR IR L I (artifact) 5 R B, A IR0 AR 75T
78 B ak iR — 2 i H ARG K R A, — SR AEHE SE I XX R B4R GEAIB0 0, Bl 76 —3RRia R & b 2P SRR AR B AR (E A LI
IS 2E24 10 43, AERT LLIY B 3k PAIBench-G S5 BV 4 53 (WA F)o UL EATAR N A IR B 2k g5 R ) X Physical AT WA AU
Cosmos HUE, AR EHESRAES FEFTAMKIZEN Human World Bench(HWB).



# 14:Cosmos HUE 5 Human World Bench(HWB) A T.EIE5 S, Cosmos HUE @it PY/NERE IR 1L oAz 86 PRI S Physical AT M54 s &, HWB @i 548105 5 775
PAIOE IS S5 948 2 RINE S NIKIZE), Ground Truth 3 SRR RIAECA I EL ST 53, /0 Cosmos-HUE 192 LA, Cosmos3-Super 1EFIE A {5 =) HUE
T2V 5385 it HWB 5340, 528609481 HUE HEA TR DS Fo MRERRIZS B BRILFRRE —,

Cosmos HUE Human World Bench
Model Type

Text-to-Video (1) Image-to-Video (1) Image-to-Video (1)
Ground Truth — 93.6 94.4 -
Cosmos3-Super Open-sourced 89.3 89.6 71.9
Cosmos3-Nano Open-sourced 87.6 88.6 66.9
Wan2.2-A14B Open-sourced 88.2 88.4 60.7
HunyuanVideo-1.5 Open-sourced 86.5 85.6 54.7
Wan2.1-14B Open-sourced 84.0 83.9 33.1
Wan2.2-5B Open-sourced 80.8 80.4 25.4
Cosmos-Predict2.5-14B Open-sourced 82.1 83.0 38.7
Cosmos-Predict2.5-2B Open-sourced 81.8 82.6 32.8
Veo-3.1 Closed-sourced 91.3 89.7 67.8
Seedance-1.5-Pro Closed-sourced 90.0 87.6 -

%% HUE (4 T2V 5 12V WFIR A AT Veo-3.1,Cosmos3-Super FUBFFIRE—(12V ZE8E{Y 0.1 43, T2V 2% 2.0 43);HWB —%l Seedance-1.5-Pro Hull(—)," &3 "1t
BHUBEIRILZR, EFFER:Cosmos HUE 5 HWB A E# A MY, HFTE I RIARR 4 Claude-Opus-4.6 55 5 Cosmos YIZR73 R LA RIS (RS X, 115
TERS Cosmos KR F), 3 BURNEL S HA SOk ELREAS L,

Cosmos HUE, Cosmos HUE(HUman Evaluation)/2—M AN TAT 5N TES §6.2.2 MR PAIBench-G $##/R1A% &2 1. HUE 1£M 77 X 51 F DA
HIN TR, Ho— EH R 7 oI B R Likert BRET 73 BRI FA —HEE—HLHE / & / A e R R, FASEERIE" 2 IR MY
S5, NI HERATE SR (55 MBS ORI L A8 2 R S8t 5 (IR, TP E0) %o Fl P A AT RO I, 23 e s RS R AR B, . MR
MR H— " =& VLM jikZ F 574 /% Domain Strategist(FUs RN #7) 42 17 )9 A-£> Physical Al &l — Scene Parser (3 stfi#as) W~ iE (T2V)
BN BB S 3 U RAF I (12V) A RS LAY 505 B, Auditor (B LR 4 HUR YR IR, IXERIFREING & SERRIHRR IR 5 251 5, i F—EREE T
N, =EHBITAE GPT 5.2 b, VLM AR I AL RS FEeid — 0N T AR 70 B A LR 2 HE A S5 AR B A4 24 SOORART, £ HE L X 1 b K R M R T 25 1 2R
VBSR4 B A0 10 R, M FEL X 8 ] R [ P R 2, PSR F A PATBench-G SRAE, (LA U A 1Y 100 ANEE SR /RIAZEL K, B MR BN M RIA A 5 ANBETL
A2 AR, B AR NS 500 % A0 B 4R 7R 1] 19 (] AR (B2 22 20 A o) B A T 286 5 S 42 R, 454 IR 4 U3 A PO A4S 4E 2 2 — :"Semantic
Alignment", "Physical Laws", "Geometric Reasoning" 5 "Visual Integrity". 724ERE. Zp4URK T2V 5 12V HATH, IERXAFT 937555 IS THE TR
& F,

Human World Bench(HWB), Cosmos HUE Il 2] 3L H) Physical AT #45i4E p%, ifii Human World Bench(HWB)®RE—NaEE A, i APk rEnyig
EATSRAGL R A EE SIS — AFr(egocentric) BIAEMAA: k. HWB ILIHEARELE EgoVerse(Punamiya et al., 2026), 4% 180 M¥EA, HWB
SR PR A RSO L AR B 194 A AT ST PRI ELAS 808 S B S B, BRATHRS A T 2IE 36 - 75 S s A2 75 IR T AR 2RI S1E S 91k,
PPEE PR RN P B S Y P S BRI )2, Bl DU R4, HWB 2 8URHE 21806 5 Yy R m TUE I SR -2,

£ 14RE T T2V 5 12V FJ5 188 Cosmos-HUE 4344, LAK Human World Bench(HWB)45 %, #£ HUE T2V ,Cosmos3-Super P4 89.3 fi @I JiA >~
75 T IR Veo-3.1(91.3)5 Seedance-1.5-Pro(90.0), £ HUE 12V I-,Cosmos3-Super BRSNS AETFIFAA 3 55 9500 IR AL AR B R AT - —— 0%
J& Veo-3.1 0.1 47(89.6 Xf 89.7), Cosmos3-Nano [FIFEAE T4, EFHEEIIH 12V (75155 —(88.5). T2V (iFlI5E=.(87.6), (i IFE XILALHY 88.5 5% 14
1) 88.6 R—3 BTN LR, )

£ HWB |,Cosmos3-Super Bif$ 71.9,25% 14 2HRZ IR Fh 1 i Se EKSF B, bR Hh i s i 1 RE 2R Veo-3.1(67.8) & 4.1 47, Lt i Ay E Cosmos R
£k Wan2.2-A14B(60.7)/ 11.2 93, Cosmos3-Nano tH#RM5RZN, DA 66.9 FEFF IR HHER 5 — I I Cosmos FFEHELk, M1 Cosmos 3 BIAE TG
8 HWB FIRRTH 4, R T T MEER |- SRR 58 — AR ARIZ A iRAE ST



B Image to Video Leaderboard (No Audio) Z: Artificial Analysis

Category: All v Current models All models With Audio No Audio All Open weights
Range Creator 1 Model 1! ELO 1 95% Cl Samples Released API Pricing i
1 dl l <4 NVIDIA Cosmos3-Super-Image2Video = Open Weights 1,246 -12/12 2,333 - Coming soon
2 2 | 6 Lightricks LTX-2 Pro = OpenWeights (© 1,192 -9/9 6,058 Oct 2025 $3.60 /min
3 3 | & Lightricks LTX-2 Fast = OpenWeights 1,178 -9/9 6,020 Oct 2025 $2.40 /min
4 4 | & Lightricks LTX-2.3 Fast = Open Weights 1,162 -10/10 5,284 Mar 2026 $2.40 /min
5 5 I & Lightricks LTX-2.3 Pro = Open Weights 1,152 -10/10 5,152 Mar 2026 $3.60 /min
6 6-7 T Tencent HunyuanVideo-1.5 (Fal) = Open Weights 1,118 -10/10 4,205 Nov 2025 $4.50 /min
7 6-7 | €2 Alibaba Wan 2.2 A14B = Open Weights 1,111  -10/10 3,735 Jul 2025 $4.80 /min
8 8 | & Lightricks LTX Video v0.9.713B = Open Weights 1,040 -11/11 2,906 May 2025 $1.20 /min
9 9-8 | €2 Alibaba Wan 2114B  ©) Open Weights 1,000 0/0 5,239 Feb 2025 $4.80 /min
10 10 | €2 Alibaba Wan 2.25B = Open Weights 986 -11/11 4,135 Jul 2025 $1.80 /min
1 11 | T Tencent Hunyuan Video (Fal) = Open Weights 916 -12/12 5,134 Dec 2024 $4.80 /min

I8 19:Cosmos3-Super-Image2Video J& M0 5EH 5 LRI BB, Cosmos3-Super-Tmage2Video 7 Artificial Analysis B4 WUSFHE 745 (JC & 40) b RL8IF ok B 157
B 1(ELEBIAENNFE 22)(H#H:2026-05-28),

Artificial Analysis EIAEUBHE B, (e BS54 5 R IR Cosmos 3, 3AHEL Y 12V #% Cosmos3-Super-Image2Video $#223%( Artificial Analysis

A AATHEAT 15 (0 3 900) JEAT R A TR 2E . XA BE BT TP IBOR BB AR B rp 44 36— & A BBIIE NI AL B 22 3R 5 22, FEAIM, %55 5 Veo 3.1(Google
DeepMind, 2025b), Wan 2.5(Wan et al., 2025b) & H 7= A B JER T RN 73078 500 R ELE,

FiE "5 Veo 3.1, Wan 2.5 AH LR RISAYFIA; R B AT RBRES 22 2 RIRE AL =+ DL A BIHHE ELH, FUORS 51X SR BE Elo 28, ik EA G HE4
GiAve N

6.2.3 E4T4 MW (Audio Generation Evaluation)
ARFNFE A B (text-to-audiovisual generation) A7 2 P 5% A SE AT M D JC 12378 26 B0 R 28 BRI B AR Y B B R 7mim] T 22 SR AN 7 o8 Sk i FLJX s
PERZREIH R FIERIA AT IR, FE A SN, KIL,FATH Cosmos-SoundBench———N& [ TEF X & AT HE /R 17 BR BE-5 7] 25 14 A SE R I —— SRl &
BAERL, ZAEFME B Z2EM S EIEAE) 5 TS5IRRETESNE IR EE ) XTIk — MEARRTRELE IR 21 BT BRI &, 51 A St ig; that
AEFT A PART i 2R T BB SRR & A
Cosmos-SoundBench., Cosmos-SoundBench 7 144 51 Il#2 R iA, BX & FoleyBench (Dixit et al., 2026), X442 718 78 35 AE 18 5 A9 A & 201, AR5 4%
[, fdA, WA E A, TRA, B, K LM SR, FATRETIRE S &40, [ VIX (55 % Physical AT JUIH B4 il % 487 b 00 5 il 42 8
1, TR RRIETE A TRIZNE, A5 4 5 SR 4 AT RE U 70 T WA b RS
B R E 4R (Audiovisual quality metric,AVQ), Ffl1FH—ELHIMMI 2B KBAIEH (MLLM-as-judge) MM AN E BOBEA, PRSI A 75 ZAH R
BRI EA BRI RIA, WS S, (8 BER BT WUHRIESE, I TC OGRS SRR,
1. fER AR A, TR MA R EA Z #, i Claude Opus 4.7, Gemini 3.1 Pro 5 GPT 5.5 4 AR 4R BT HBE /R IR T 2R AT R & . IR
FAAAE, USSR IR B o B MBS IEHE . TR T 2B ZE 8 8 R IHT 23 i o FA AR 250 26
2. NFERIARTH A YES, Gemini 3.1 Pro Preview fEE REHRRIARIEG F,#IA T WA, Z01E, i LN XU ATRERYFE IR, IXLEMEE Ny IR K 5 I
XS FF AR AR, TIASZ (E 9 — ML I B 57
3. BN EELT 5, VERERIPE R E RIS SR A, BESRPEF NN, IR EE Y, LRSS AT M S FER B ER 75, IXLERG A g 18 S
IERATE(SA). B EX FF (audio-visual alignment, AVAlign) 5H&7R A HEM U 32 RE (VisualSupport), %40 77 NH &
SAV =0.60 SA +0.30 AVAlign + 0.10 VisualSupport,

I BRI 1T =BT 3, DA R s L s e



BAH MR audiobox-aesthetics i Production Quality(PQ)E A1 4 BT A1 AR, SR BRALAE AR W SRR, SASTER. Mt 542
[El{t. (Tjandra et al., 2025),
R TR MO

AVQ = 0.5 SAV + 0.5 AQ,
TR FRATTRS A S AR R A I A BEATURD 7 19 2E 25 5. % Cosmos 3 RAIEEL FATH Claude Opus 4.6 ¥ SoundBench ##/RIAKE N §6.3.1 5
§ 6.3.2 ARSI AR Bk =X, PAPCEC AR e Al 6 31 531
£ 15 TR, AR AR R GE SR AVQ MR E A, FER B E SIS MR, Seedance-1.5-Pro BUSHA(E AVQ(7.64)5 PQ(7.06),Veo-3.1 BRfiH 5
(AVQ 7.45. AQ 6.68), #HtbZ ~,Cosmos 3 TEMfii 75 &2 & UL ) RIS X570 & FieiR:Cosmos3-Nano BUG i EHI SAV, SA 5 AVAlign 47
#,Cosmos3-Super BUFHR AR LR 8L, IX—#i30%0,Cosmos 3 M AN ZR(mid-training) SEH XK A 3 FEHE 12 A BT - IR AFR 28 H1 5
FRTERER SR EE B, B 20 R T Cosmos3-Nano A i 4s S il it 44 5 8 S s i 1) 77 A — M+

# 15:Cosmos-SoundBench FHifii, Ffi s SRS HETEAVQ). 18 X & H F& (SAV) KHAE §6.2.3 & XIWT53%4, LAK audiobox-aesthetics i Production Quality(PQ). Ml
FRICHFI R 70 8, BXIZRFRIC IR, Seedance-1.5-Pro FERSEEIRMY PQ BT i AVQ,ifii Cosmos 3 B S i 1 S & i 2 54 55

SoundBench Audiovisual Quality ( 1)

Model Type
AVQ SAV SA AVAlign Visual Sup. PQ
Cosmos3-Super Open-sourced 7.31 8.34 8.30 8.14 9.18 6.28
Cosmos3-Nano Open-sourced 7.34 8.35 8.33 8.16 9.10 6.32
LTX-2.3 Open-sourced 7.10 7.80 7.86 7.58 8.12 6.39
Seedance-1.5-Pro Closed-sourced 7.64 8.21 8.22 8.06 8.61 7.06
Veo-3.1 Closed-sourced 7.45 8.21 8.21 8.01 8.85 6.68
LTX-2.3 Pro Closed-sourced 7.32 7.93 7.96 7.74 8.35 6.70
Wan2.6 Closed-sourced 7.23 7.90 7.99 7.54 8.45 6.55
Sora 2 Closed-sourced 6.90 7.94 7.97 7.70 8.49 5.85

BEE IEXANEE AVQ = 0.5 SAV + 0.5 AQ, fH&EME SRUAH L& MF & 4r1d  PQ(audiobox-aesthetics Production Quality),AQ 5 PQ f&[Al— 74 L FF S KRG —, HB4h
HERCTFERM Cosmos 3 HIEWE /A FFF 8BS, 55 AVQ 11775 T Seedance-1.5-Pro 5 Veo-3.1, 72 + BAE I E & AR HLE (PQ).

P 20: 5 50- P 5T, M— B Cosmos3-Nano Az filal S BRI, 1525 e SR A B Fome o I ME R ol ki 221, LR (BB I S5 000 b BRI AR B A ;AR € T ME
JETR MU e 2 (P AR 21, S A 05 SR B P ER P 2B X — XS bR O 1 M MEA G P A 5 e L i i U 57 A 5 RIS i AR 5

6.2.4 T84 TN (Transfer Generation Evaluation)

PLETC /P RATT. WITR (video transfer) RN DASSHI (L SCATRR AR — B IO 2605, T CESCT AR ) 5 TS E5HH] ) 2 R H R TG
RIS R 9 T AL PN 3R, A R A A T NS AN E AT AU B TE 7 2488 51 F (classifier-free guidance,CFG)J5 58— MY EE M TR, 7
—MERT AR,
FEEANEMD FATN MRS =ORE
BT, CEEHIRE N RIA BT TeB et ) AOTRIMS M (B SR ES A £ 1), I SCAAE N TR SRR AT S S e (R s SCA IR AT AL
K)o XN E SR SL BE 2 2R R, S ERATTRENS 1 X S RS AR 23 B VR 3145 B B4 B - O PR B i R TR B AP R 1L 5 | T UARIER B — 5 [ S A A
o

IR 28 E RN RGN IR (B SR HIUN) ; AR AR B AU, (BRI Ria g o — & BE A m ilig, R4

X



# 16:PAIBench-C Pyzillz R, SR APURPIR IS 2 — (REE, 038, BERIID %) Sk, 3 W N AL T FUEREFRFT 53 Depth si-RMSE, TR E 5 28 R 2 Al REEAE
P72 Seg. mloU, Bl 5 275 7 B RS 2 (M 1911522 b Blur SSIML il 5 25 1 1) = (M S5 AR BUEE Edge F1 BIIS 24504 1M 2 FIK) F1 34 DOVER 2— M ESH K
AT AR 5355, 3 PURZ B A pRERCTYS, Depth si-RMSE {847 ;DOVER, Seg. mIoU. Blur SSIM 5 Edge F1 Mmiisir, MHLERE5) RS R,

Model DOVER 1 Seg. mloU 1 Blur SSIM 1 EdgeF1 Depth si-RMSE |
Cosmos3-Super 10.14 0.71 0.91 0.50 0.58
Cosmos3-Nano 10.39 0.72 0.91 0.49 0.62
Cosmos-Transfer2.5 9.49 0.68 0.90 0.45 0.68

JEHPSITRS, FA(E PAIBench-C (NVIDIA, 2025¢) LIRS, ix2— MRl 5 RROOUATS0AES M, 7 o5 PO A2 (R LA BERE. 1A%, il
HIRE, ZEMEITEIE S 600 BANA T B, 1 #5 = Physical AT 99J8:200 2K H AgiBot World (Bu et al., 2025) RIFUHE #:1F B. 200 BEK H OpenDV
(Yang et al., 2024) 925 B PAK 200 Bk H Ego-Exo-4D (Grauman et al., 2024) (/55— \FR H ARG B

XA AT RRN — 5 SORER R S5 — Bz, 2504 i — R BRER B HME 5. )URRHRRIA R0 IR B ST, BT RS B hinis e (B REBIA
GF—FPREAS) FRYSE SR, (R B SR AT DA B B, SR A 09 77 10002 : AR AT 5 2 5 AT HP BT 4R BRI R A 5, D 0 oz 2 I Bl e RO B8
JEHIRER SSIM, Canny 8% F1, flTHAR LA RS AL RMSE, JFRIRR S ## S L1 mloU),sMil DOVER (Wu et al., 2023a) {F135 WA JERIVEHIE S
FATK Cosmos 3 5 Cosmos-Transfer2.5 AT LR, 5 & M A RIS — 4% Y ControlNet (Zhang et al., 2023) 433 RALH, {37 Cosmos 3 /2
— NG AL KRB S SRS R IR — O N 5 HRIE B, AR SR RSS2 &, EFRIZ S ControlNet &L A%,

£ 16 T, REEIY A LT A ControlNet 43 3¢ Wi i 7 8 — 1 55 — & F M 45 ,Cosmos 3 51 1 W AN AR 2 — fEF RS FIBFaE 8 Cosmos-
Transfer2.5:Cosmos3-Nano f£J&H1f & (DOVER)5 43 #I_E4i5E, i Cosmos3-Super 2 R UM R B &A% S RET S, = MERIERBH SSIM _ERARFE,
AR O H LR TR, IXAEL5 RN, B ControlNet J&RT A3 AP SR dx Hil CRELE MR —— 28— Gt — B T BIRT AR SO 2 P Az a4,
TEBIHERR b AR M — il % &R A AL,

Ha% 3, % PAIBench-C RIAh3E, )0 H — N HT 486 B4 A 5 B B A B 315 3L (AV) T FEMET TN (NVIDIA, 2025b), i T A 537 57 Hh & (world-
scenario map) WA FRIMLIIER #5 AVBench-C, H Pl N2 B 37 st HENALATESR Bl S T SHE AT (FIEL, ERILA, 08 (E SAT 5 8hRE)
HEEZREWEER. TARAMRIES5E), iSHEIE 512880, S8R TE RIS — R SORRR IR, SR RS TR R A8 — B TR R P S s
Wl TA TR B ST N TIFRRRTT SOp s R

o AVBench-C HzjiFill, BATH=NETEER A STENE MEREE R, B 41250 (egomotion) K6 2 & FI M FAZ TS AR AT 3k BE B Y HUaR 5% )
A% B (object-correspondence) K& g K 7 i SR S 4x il A TCEC HZN B2 5E SIERPUB IR, HHASLEHE 5 B R LLEg, PR (environment) ks
AR VLM PR RIARIN 2 RS T o0, fAE R B, X 5 B TERIR A,

o AVBench-C A TiFll, SZWARE G ANGE X 6 BE BOAE 1-3 234750, AT o o 4 Pl B MU L SR 3 RS S B RIE S 5 & AT fE T Il |
FEEY,2 S BRI AS B I R, 1 2 2RI BN S S AS B R RO, 2 SE Sk i 1 Rt 47 S0 b 9 S S B R T BROK A RS R S A R T
RS HEBNEIHIEE, &8, OSSR B IERIC 3 7, &/ BEEER IR 2 BN BIERID 2 70, & S8 G TRk, BRI E R
e 19,

P 212537 5 ERS S5 . Cosmos3-Nano MR 720p Ftil (L) A s (R HE), HfImRED 1 skt TR —— R, BmbRg, FHF 5208 E ST (WA )
ENBE R E 2R AIE R (B 2E7), DU BAK T 1K (cuboid) R INZIB S 5 . SN KT IR MR AIAR IR 4, 40, AT A4 o, FF s BARS X o0 sl 5 il

# 17:AVBench-C PS8, TR A 2SN TIFNSER, A8 =D E T EERR AR 5 Ego drift(BUIRERLS), i b B LSS, Dyn. Obj. 5 Static Obj. (B Br),

Ty s SR SRl AR UERC R ; Environment (8 BT SR R 1A B B4R A VLM I8 73480 A\ T80 bR IR MERE S Y 1-3 43 Video quality & SV H S0 (S0,
ZiWS HET RSN —ENE), Lane line o th 77 St A S (408, B8 5 SR EIERITE). PN THARE iR iar . MR S5 RS
Automatic evaluation Human evaluation
Model
Ego drift | Dyn. Obj. Static Obj. 1 Environment 1 Video quality 1 Lane line 1
Cosmos3-Super 0.003 0.64 0.41 0.90 2.86 2.45
Cosmos3-Nano 0.003 0.67 0.41 0.90 2.82 2.50

Cosmos-Transfer2.5-AV-Singleview 0.008 0.62 0.42 0.90 2.59 2.47




iEE Bl Static Obj. —FIERMRHIZEHL Cosmos-Transfer2.5(0.42 vs 0.41); N LAY Lane line F Cosmos3-Super(2.45) MBS T 3££%(2.47),1¢ Nano(2.50)47
Jeo JFSCLA THEAFEV/ZEHELE £0.05 M) #id,Cosmos 3 (M M43 SHABIAE Video quality 5 Dyn. Obj. k. %45 Dyn. Obj. FXAHH T 0.67,# 0.67 %5
—RAhRide

# 17 %7R,Cosmos 3 il AN IR 2 — (LG IS 37 R 4EhR LB F el Cosmos-Transfer2.5, H &P 7 T, =AM B 2= USRS 15— SO R
/I\,Cosmos3-Nano JETESASYIR XS B U5, 1 # A5 5 — BUE AR, Hesarfshs ERmMEH, A TiElsel 7 iX— &R :Cosmos3-Super 5
Cosmos3-Nano #4 HBH . 58 = AT & (2.86 5 2.82,%F bk 2.59), M 4Rl £ A S 1F — MY [RIAH 24 (ZEBETE +0.05 ZN), ZR5KE,IXLELE F % Cosmos 3
TE LR LA 5 AR R EELBE A RTINS, 465 R PRI BIR P AL B oo O B 25 337 LA P AE B TR b DAL MRS 2 — hi RS2k, 18 21 J@/R T Cosmos3-Nano A4 Hdzsil]
NP 3035 SRR E PR,

6.2.5 Eh{EEMITN (Action Generation Evaluation)

BANREERHIZRZ ST T Cosmos 3 —MEEFUR, BRI R 2 AR R-3E4e 5 (world-action prior), BCREHE G5 —HEN1E R HAYIZRRE S Ind
SR TR AN 12 1 IS AL, PAR — MG Y G I 2R (post-training) B B, BE AL S A ELRIAS B A 5 J SR A A0 20 PR BLARAH Y HE 8 THAR Y L FA SR, 3% 18 4R
HTHENIZ). BB, VBN SE— ARSI _EN4E R, B 5 AR 80 1% (forward dynamics) 53%[713)) /1% (inverse dynamics) lffiE, #* 19 &
THLAR ASKIE (policy) W IEE R, 1 Cosmos 3 SR & R E(E 55 MRES .

2 18BN 5 N ) A IZRRT b, FD FORHiE5) 7%, 1D Fmidi@s) /%, PT-init MIEMR Cosmos 3 MIZGE miF)dafk, MT-1nit MrFIIIZRG & R dafk, UK
B R AE O R R A L5455, 1T Cosmos 3 S ALATERT A S FINAYAN E IR BT gL, MRS A, TRIZFor iR,

Autonomous Vehicle (ID) Camera Motion (FD) Egocentric Motion (FD) Robotics (FD)
Mode! RRE (%, ) RTE (m, ) ATE (m, {) RRE (%, ) RTE (m, !) ATE (m, {) PSNR (1) PSNR (1)
Cosmos3-Super (MT-init) 0.232 0.014 0.90 0.142 0.026 0.99 16.19 26.04
Cosmos3-Nano (MT-init) 0.211 0.014 0.98 0.147 0.029 1.24 16.12 25.52
Cosmos3-Super (PT-init) 0.284 0.018 1.32 0.293 0.036 1.82 15.34 22.69
Cosmos3-Nano (PT-init) 0.249 0.017 1.20 0.172 0.034 1.61 15.22 23.24
Lingbot-World - - - 0.299 0.057 2.88 - -
HY-World1.5 - - - 0.377 0.042 1.39 - -
VGGT 0.596 0.768 23.46 - - - - -
DepthAnything3 0.312 0.354 9.29 - - _ _ _
LOME - - - - - - 9.36 -
Ctrl-World - - - - - - - 22.99
Ve, BT A IR LA E I 55—, Wl Zrel4a k. (PT-1nit ), Cosmos 3 TSk Mt & %K SURAE S E USSR RIZRid, 55—
o, FR SRR (MT - dnit ), AFRATTHY FR SR II ZRAG 2 m HH 2 A 25 WA RS 2 N U 5 AR X 3 (i 8dis, A a1 80 0 24 (FD) i3l 71 %% (ID) 5 5l

(policy). BN LLAE FHAHRIRIIZREC T JFEIEBAIL, BURSIHE I, FATRINR S Cosmos3-Nano 5 Cosmos3-Super 455,

TabR. BATHEMENERE TR SR R, X H 2028 B w8 7127 AN BE441R 22 (RRE) 5 AN AL R 22 (RTE) 5 i8] 2 200 8, 26 0 S 22 (ATE) i & 2 R
W—FE, Fefl X AR R AR S ST ) 07 2 A AR ALER BEAS 2, R L BB LA 8 5 AR AP A AR LU, LB NS 55— AFRRi s8I
% PSNR ffii & A E R AR ASKR IR SR BT, R SR — B A B AR AT (rollout) AR 5 IfE— e R R A9 BB ARIZ G — 55 (03T R B, EAR R R s
IFIESE T, PSNR J2 I [RDA 5F, 188 — Bk S R R B A — A IREREAR,  XIALEE A SRS, iR (success rate) i s 52 AT S5 T o RO T 23 L.

HEEH(ID), T I — DS SR I Cosmos 3 M M2 F12#RE ST, AR 6 FORIIUI A BRALAR, 1A 10 FPS ARG E S50, (eI N
B M TR R0, FRAT15 A i Se b R38R £ HL % VGGT (Wang et al., 2025b) 5 DepthAnything3 (Lin et al., 2025b), 413 18 Fi7R, A
PT-init #I4ATKAT Cosmos3-Nano 5 Cosmos3-Super ¥/ XA EEL; K MT-init N2y Cosmos3-Nano R —S 42, BRI, AT EE
LI EREUR LIRS BUS T S 2 89 A G R SR A T 18 F U R N SR R R, BVAIT &, 1X 445 5K THiA) Physical AT FMUARASEL X gtk
HOIEFCRERETEARFE I LB B F PR, PSS LA 22,

SARROOIID g,
S by

=

TERODOD0 b ), ) |
~ bbbb AN RNELNW
T I WWWDD%%%DM BEREELLDLD DD BB b g 4

1 22: F A BRSNS ER bee FATTE M FCEAN R 75 TR AR A T Y B 4B, 2L B0 EE, Cosmos3-Nano(MT-init ) ELHG THERI AR RE B &£ MRETT.



HIWLZZN(FD),  PARIHILA 5% LRI A AR AT U 22 o7 i 7 24 TSl BT LA AU 25 2 WA 1S 5 Fa AR LFUR 8 10 R AR,y RN ER BERE B,
A1 DepthAnything3 (Lin et al., 2025b) MA: BARAT A 23R BEFRIARATLBUL, 3 55 A PRGN e 25 28 AR 55 4% PR i P — 5850 UL AT 5 37 4 T L
PEBEN S ANERE S, BAHE—NNHEdESE LS Lingbot-World (Robbyant et al., 2026) 1 HY-World 1.5 (HunyuanWorld, 2025) FJ & ARG AR,
BHIREE S —E B 5 PR E S B, HAEMLIZEh i DepthAnything3 (Lin et al., 2025b) fli 1850, &4 R UE 23, FRER, M PT-init M
Cosmos3-Nano 5 Cosmos3-Super CAEFRHEERfEAIAENIAZ S, MT-init BE—5HBuH#E5 R Cosmos3-Super i%% 0.142° RRE. 0.026 m RTE 5 0.99 m ATE,7£
L =IfEAR i Lingbot-World(0.299° RRE, 0.057 m RTE, 2.88 m ATE)5 HY-World 1.5(0.377° RRE, 0.042 m RTE. 1.39 m ATE),

L/ULLy VUL, Lall el

JLUIL LIZLIL

A\

14 23 0BRGN FX bl 2572 2RI, Cosmos3-Nano( MT - init ) TEA AP LS B T RSN, X4 MNSEREI, 58— T RN P IR RI, 5 1T RR 5
SEAUTERI 17 NHEERFR MK B FERY I I, 5530 ) SO hriR e S ROARRLIZ 31

P— NWigah(FD), BAERIASN 2% E NN Human World Bench(HWB, UL § 6.2.2) R, FAI1EH HWB BIshfEbriE RISV EEsh S
FHEIZENIRER— I & AU PSNR, FATHE PT-init 5 MT-init PIFIGE RERIGECE]SE — AFRGUR, 5 LOME (Gao et al., 2026a) L#%, Ja# 2 —1
TR, BREE— AR FEREER IR A M E T . RE LOME BIZIRE FEHDEM AT ALk — ‘B HWB _ERBIAHE, PSNR {8 9.36 dB,fRH]
AETE T HNZREUE S HWB ST I Z WA 53 Fifmfe. MHEEZ R, ,Cosmos 3 7E RS RIS 5 AR 4G (L M FEREVAS 1 23 B @i PSNRORA PT-init
if,Cosmos3-Nano JX#] 15.22 dB,Cosmos3-Super iA%] 15.34 dB; M MT-init & #E—H4 55832715 Cosmos3-Nano 16.12 dB. Cosmos3-Super 16.19
dB, JXEEGEREIR MT-init HFR—BA8E &k, RIS — IS Erh BN 200 85— ARRATAEN 0 AR A4t TR Es8 A R, BUKIN & X REF g — i fErr I
IR BB N BIEAS, MPLZE). BB RIZE5 % — AFRZEIBEE LR, 215 S H— N TR R Eh (EIURIE R, (5 — AFRIURI FifE R s s
TR, RREIR,

BLESA(FD), HLAR ARSI 28 T TSI S5 S, F&AT17E DROID ¥fis%k (Khazatsky et al., 2024) EIFREH, X2 — MR E LA
BABRIFEIRS DR SRR, BEBMISKED 16 RN AR T840 E R (action chunk), BAIHIIBEIS M 16 Wi, FAHE PT-init 5 MT-init £
# U 7E DROID stk IS I4R, 7 A Ctrl-World (Guo et al., 2026) Jy EZExT FhAkek, @ MahRIE 24, ¢ BREGR K 18, WL 18 AR, ALK A mifi
JE %R, 7E Nano B b5t B8 V- 52k PSNR 35 %] 23.24 dB,ifi Ctrl-World 2y 22.99 dB; M A I 25 25 552 15 11 25 B &2 % 58 Cosmos3-Nano J& %] 25.52
dB. Cosmos3-Super 5% 26.04 dB, JXLELERKAA Cosmos 3 J&— MR R IE I AT A5 1 00 E T




1 24 HLES ARG AR PR b, A2 RO S ERBE AN (E 16 2, BN 5 9W) 2 IR B AR B s, SRt REPR H B th v tH B AT LT A sk D S X8R, AR, Cosmos3-
Nano(MT-init AR, AP FAIX IR,

L N B4 (policy) . v UF- il 5K 1% 455X, Fe 11X Cosmos3-Nano-Policy-DROID fi/5 Il 4k, K H 42 22 #| RoboLab {f HE: Il (Yang et al., 2026a).
RoboArena B A ELHEPE (Atreya et al., 2025) 5 MolmoSpaces 1 EEHENI (Kim et al., 2026), W% 19, & 26 5 27 AR, BATTIBAAE 2 =1
FEHEVEIN BRSBTS A B UERH Cosmos3 A HE FSTRY AT DA A ROt S I 25 s R AT B A HR Ve SR AE

RoboLab (Yang et al., 2026a) J2— M RE. SHla ARSI ICOEH 05 BRI 8 120 MBS &ML, EIEMMIE. LR G R =8R8 465 IEINESS
B FAUALAE A FRIESRNS, RoboLab 16 =Fis < B R MESS B R IA (vague).  BRIASE/RIA (default) 5 B A$E/R1A (specific), X—XI K%K 2
X IE R B T AR B — A LTS £ /£ RoboLab b, BAT G I 5 5 DABH 5.4 3488 3 T A5 S0 a2 (4T 55 B o 26 (3R 19), 146 7 5 (Physical
Intelligence Team, 2025) % 3% K 14 ¥4 - 18 & - 5 {E B B! (vision-language-action,VLA) 5 DreamZero (Ye et al., 2026) % {it 5t -5 /£ #%! (world-action
model, WAM), BAEFTE ES5H8 R 555 MEEE IR BRI, FIANEEAESTELS N, B RIGTE 120 MESS. BHE55 10 YfEsiide FEUS 39.7% 1
SER R T g 5 Y 28.1% 5 DreamZero Y 25.2%. A, 5 BT ZREGE U5 IIZRATEEY Cosmos3-Nano( PT-init )FHEL, Bl T 2 SR I RN
I UERA T T2 IR ERR A BB AN A I SR 20

# 19:Cosmos3-Nano-Policy-DROID #£ RoboLab - 8I&¥ilts itk F, 1€ RoboLab-120 %15 & AR 51155 ME IR 5 1155 N (%), T S5 HI /£ DROID $ddiE4:
RS ARG A IR R S

Overall Simple Moderate Complex
Model

Vague Default Specific Vague Default Specific Vague Default Specific Vague Default Specific
Cosmos3-Nano-Policy-DROID 20.6 36.8 39.7 23.3 40.6 42.0 23.3 35.4 40.3 4.1 25.3 29.4
Cosmos3-Nano (PT-init) 16.7 28.1 30.2 17.8 30.3 32.8 19.0 28.7 29.5 7.1 18.2 21.8
o5 15.2 28.0 28.1 16.2 29.7 29.8 17.9 31.5 31.0 5.3 13.5 14.7
DreamZero 14.9 25.7 23.9 15.0 26.1 25.8 19.5 30.0 26.7 4.1 14.1 10.6
1y-FAST 9.2 15.5 14.9 9.5 20.2 19.4 12.8 13.3 12.6 0.0 2.9 3.5
paligemma-binning 3.1 3.4 5.5 2.2 3.4 4.1 5.9 4.9 10.3 0.0 0.0 0.0
GROOT N1.6 5.4 7.2 5.3 7.2 8.8 7.5 4.9 7.9 4.1 0.0 0.0 0.0
b7} 2.8 5.0 3.5 2.8 7.2 5.3 3.8 3.6 2.1 0.0 0.0 0.0

BiE WAL S IEX TR RIRGHA, H— Complex X Vague —#&H, ARG 4.1%, RIMEF PT-init (KM 7.1% (XFNAEEAR) 5 19 5 19 5.3%,H1 TEsfTHE
AL GHERE R HARARRAL, H =, IE X DreamZero TEAATES T 25.2%,{H#%&H Overall-Specific —%l DreamZero 4 23.9(25.7 23 Default 4), 530807
ZNEIES

RoboArena (Atreya et al., 2025) J&— 51 A9 LI HH FALHE TR, 33 A% Fl AR BSOS ERASRIT-I -4 08 FAATL 8 SR 7 o5 2 BRI (R 55 5 LSRR, (R A
DROID V& NARA ITEERIAE, ERESS L @I XS A/B ELE T — X 5N, 5524 7 B IX L RO i 47 B8 1, 25 HH R DRI SR TR 20 80 2026 4F 5
30 H R 2:40, AN N SRAERMSALEHEA TR &0z (B 26), BT P 2 SE Al AR SRR, JRATTHIRAIREN o 2 E AL XA, DA — P SRR A 5Rmg, 72
AT EIIKAMESS o, RIS R AT L e AU 25 91 REFHBIEETE 5 5% BERED TR S I I BLE 55, BRESE T E 2 ME S RV KINRE S5, ISR EExt
LR WIS IR 5 55 A IRIRINIZALRE ST 2RI IE RE A B IIG, H H AL ZIN F I A TR P A A TR B, i S R A 25,



[#l 25:Cosmos3-Nano-Policy-DROID L8 A IT, B IR R sL RN A AR PRIRM, JX L5057 2RAAERAT M SRS I8 B SR HLES A b 5e B = 2 P RIS,

Policy Leaderboard

Last updated 5/30/2026, 2:40:11 PM

(O Show chart view [J Show open-source policies only

Rank Policy Score SD # A/B Evals Open Source
1 Cosmos3-Nano-Policy 1870 122.1 20 v

2 Spirit v1.6 1785 43 157 v

3 DreamZero . 1732 37.5 211 v

4 WALL-0OSS 1657 66.4 48 v

5 pi05_droid > 1555 243 799

[l 26:Cosmos3-Nano-Policy-DROID 4 i#i& RoboArena Fj#. Cosmos3-Nano-Policy-DROID 7£ RoboArena B8t S UESEHEF 747 1 HE4 55— (H #1:2026-05-30),

EE [ 26 (1905 .8 R, Cosmos3-Nano-Policy I {XE I 20 X A/B W, i/ T H/GHHME (157, 211, 799 IX), A3 BbRiEZE (122. 1) IR A TR AN TR 2 4
DXPFRSRIE— S IIE 1o b5 i 4 YO REEIN s BRI, St i S A R,

MolmoSpaces (Kim et al., 2026) J&—F T P33 F SRS 14 0 ELES I, M SR /E Rtk A b RRIZILRE ). AR B H AP RHRIEESS, R MES R
A4 (1) MolmoSpaces Combined 45 (2)MolmoBot Combined. MolmoSpaces Combined # & & P4 /NEHE(ES5 (Pick-vl. Pick & Place-vl, Open-
vl 5 Close-v1),MolmoBot Combined &M &L MMM (Pick-v1.5. Pick-v2-classic. Pick-v2-filament. Pick-v2-RandCam. Pick & Place-
v2. Pick & Place-NextTo-v2 5 Pick & Place-Color-v2), #% 2026 4 6 A 20 H,Cosmos3-Nano-Policy-DROID f£ All Combined & F{7FIHE T4
H— B 39.0% [ oracle FINFE (& 27),i@1d T WALL-0SS-0.5 (Zhai et al., 2025) 55 TiPToP (Shen et al., 2026b) %2 M JeRiffaR R IR, [ERTEENE,
Felr 22245 RoboLab 5 RoboArena PFlAY/Z 72 2RI 58 241 %76 ) MolmoSpaces Tz L &k,



INCLUDE TASKS:
B Pick-vl

¥ Pick & Place-NextTo-v2

Split by MolmoBot Data

NOT USING MOLMOBOT DATA ~

PoLICY

Cosmos3-Nano-Policy
WALL-0SS-0.5
TiPToP

MolmoAct2 DROID
Psi-R2

Tt..s DROID

LAP-VLA

TASK:

B Pick&Place-vi # Open-vl

All Combined

¥ Close-vl

¥ Pick & Place-Color-v2

QO Hide Task Specialists

AUTHORS
< nvIDIA

X Square Robot

V;‘ MIT & UPenn

= A2

) PsiBot

a-

v Princeton

A Large Scale Robot Policies Leaderboard

¥ Pick-vl5 M Pick-v2-classic

ORACLE
SUCCESS RATE

NUMBER
OF TASKS

A

9/9

719

CHie)

9/9

9/.9

92/9

¥ Pick-v2-filament

Documentation Submit Results

¥ Pick-v2-RandCam # Pick & Place-v2

MULTI ROBOT OPEN SOURCED

TASK = GEN. =

PLANNING DATA
NEEDED TYPE

DATA =

v v

v

MODEL =

[#l 27:Cosmos3-Nano-Policy-DROID 7 MolmoSpaces #4455 —. Cosmos3-Nano-Policy-DROID Jj& MolmoSpaces {7 EUHEHEFEIIHEFTH5 115 k44 B8 (H 11:2026-06-20)

MR S ESINERL, AT MT-init 27 EELE Cosmos3-Nano B P HIERL A IWid (Y B & TEZS (embodiment) 5085, FA 1M H LIBERO-10 3154 (Liu et
al., 2023a), WL R 55 = AFRAEAL S AL 22 A B R, Bl IHE IR ISR R R BRI S, B MR IE (T 551817 50 JRER, B MG 1 500 IR,

# 20:iiB) LIBERO-10 PHEiSHLH R BIEA. Cosmos3-Nano 434 MT-init 5 PT-init HURAIMAPRIIER, B AL 500 ST, 458 %R MT-init b PT-init &

[{RCEE7N

Iteration
Model
500 1000 1500 2000
Cosmos3-Nano (MT-init) 24.6% 91.4% 95.8% 97.4%
Cosmos3-Nano (PT-init) 0.0% 73.8% 93.4% 95.2%

R 20 FioR, G I ZRRE R B A B AR R4 0 R B AR E I 26 (H MT-init RS IIZR R IR G R 1E 500 %K, Cosmos3-Nano MT-init EAF|
24.6% HIRKIHEE, T PT-init {{FEILE 0.0%;%] 2000 JOEIRES, MT-init FIIK 97.4% HIRRINEE, JXLELE RN MT-init REHEPLHISELHTI A S A5 5R,
B PRI, PRIRLE ) (TR — L YIZR, S — D SRR AR A TEE b 1 T 1R R 3 ) T ] RESR (67T R AL D - B PS50, A RTRERR RS B ARSI e B, 3200
HWE S 90T TIE (Longpre et al., 2026) B K — X LAFERAE—MIES LGN 5 —MiE 5 26 W0 RH TR — AT e Bl gri it T 2T
BB 5% 81280 (Camera Motion, Autonomous Vehicle), #l#F A#E{EJH (Google Robot, WidowX-250. Franka Panda Single. Franka Panda
Dual. AgiBot)5 AK5E— AFRiZa)(Egocentric), &M FRIFEFEELE(ER 28 518 29 #1, FD it PSNR,ID i MSE; X SRBEA, Hi e 751 2 2 0611,
Pl 4 SRR/ PSNR 5 MSE. fESMMRFEMEH, AR AR AT, ZIM Uiz 50/50 IR A VIZR 4,000 PJOEA TN MRS T2 X R U EELR
1E 2,000 JOEAI AYLER, IX—I& B RIS T 5B IEIT Z RIS R AHIER, & —17 B T IUR, & 51 2 AU eR R 2RI, IERIY R
TRES IR, U S R B



(synergy) (synergy)

FD PSNR 1 ID MSE |
1787 1788 1771 1768 17.94  17.82 Autonomous | gy 0007  0.006 0006  0.007  0.008 I 004
: A0.05 A016 A-019 A+0.06 A-0.05 o7 Vehicle | - A0.010 A-0.011 A-0.010 A-0.010 A-0.008
I 0.03
2| 1282 | o0 1275 | 1215 | 1269 1244 L0.50 Camera | 0179 (.o, [ 0147 | 0147 | 0144 0159
L |Aa+086 TP A+079 A+0.19 A+0.73 A+0.48 Motion | A-0.012 A-0.043 A-0.043 A-0.047 A-0.032 L ooz
o| 2061 2065 o 2009 | 2051 2059 o Google | 0.025 0024 (. 0026 0035 0023 L oo
¢ [A+091 A+0.94 77 A+039 A+081 A+0.89 Robot | A-0.005 A-0.005 - A-0.004 A-0.005 A-0.007
[~ 0.00 - 0.00
1652 1607 | 1702 o 1641 1641 WidowX | 0014 0015 0012 o0 0014 0013
0|A+0.90 A+0.45 A+139 % A+078 A+0.78 250 | A-0.005 A-0.003 A-0.006 A-0.005 A-0.006 .
F—0.25 )
1| 2107 2105 | 2185 | 2105 , o 2164 FrankaPanda | 0.006  0.007  0.006 0006 oo 0.006 | s
o |A+0.00 A-001 A+079 A-0.02 7 A+oss L o050 Single [ A-0.003 A-0.003 A-0.004 A-0.003 A-0.004
- —0.03
(| 2138 2133 2188 2134 2183, .o - Franka Panda | 0002 0003  0.002 0003 0002 oo
1|A+0.00 A-005 A+051 A-0.03 A+0.15 - Dual | A-0.001 A-0.001 A-0.001 A-0.001 A-0.001
- —0.04
osj\zz z«‘(b&‘ %z, < é‘*‘ N} b{b\z b‘b,y o\’%\?/ z,‘[b&‘ %Ql < &AV N b%/ b‘b,?
& £ SF SV S g osyney) &Y K SF P EF & mosymeny
S OF ¥ & e @ S OF & > @
$ & & ¥ S &
[ < < & &
. (synergy) . (synergy)
Policy PSNR 1 Policy MSE |
- 0.100
1703 1858 1858 1853 1800  17.88 Autonomous | ggg 0023 0.028 0028 0072 0.066
7% A+0.65 A+0.65 A+0.61 A+0.08 A-0.05 Vehicle | - A0.060 A-0.055 A-0.055 A-0.011 A-0.016
15
I 0.075
2| 1855 .o 1339 1321 1255 1259 Camera | 0209 ... 0260 0258 0229 0248
1 |A+136 TP A4121 A+1.02 A+036 A+0.41 10 Motion | A-0.029 A+0.022 A+0.020 A-0.009 A+0.010 I 0.050
| 2026 2028 o 2009 1902 1910 [os Google | 0.085 | 0085 .. 0087 0158 0154 0025
¢ [A+1.60 (A+1.62 OO° A+144 A+046 A+0.44 Robot | A-0.073 A-0.074 - A-0.071 A-0.001 A-0.005
[ 0.0 I 0.000
1806 | 1762 | 1801 | .., 1654 1664 WidowX | 0106 | 0109 | 0108 .. 0192 0190
0|A+233 A+1.90 A+229 7% A+0.82 A+0.92 250 | A-0.107 A-0.104 A-0110 A-0.021 A-0.023 oo
F-0.5 0.
L] 2160 2094 2101 2091, 00 2095 Franka Panda | 0067 0137 0132 0140 (... 0137 L ouso
o |A+0.55 A-011 A0.05 A-0.14 ’ A-0.10 [-10 Single [A-0.076 A-0.007 A-0.011 A-0.004 - A-0.007 -
I —0.075
| | 2127 | 2131 [ 2134 2131 2182 o0 F-1s Franka Panda | 0.060  0.064  0.066  0.07L  0.064 oo
1] A-003 A+0.01 A+0.04 A+0.01 A+0.02 2 Dual | A-0.002 A+0.002 A+0.004 A+0.009 A+0.002
L L+ -0.100
& & 3 A &> 2. & & e A & 2.
e & & & RVINY Ne DN e & & & KN Ne DN
& & I T L & o & & I T EE & omem
S OF & @9 @ S < & > @
g S & F &
P Q@ Q&“’ ¥ Q& Q{b

Training / Co-trained Dataset

14 28:5 F &) FHLE N R F SO PHABAONRESE. TR ISR, FI RIS IR UsR. X A 72 B TSR L, AR X A (114751 50/50 TRE, FFPLHCAT U I 2k 55
o MR IRE SRR AL i, SEFORIEER, S 7 C R, (F8 A9 PSNR( 1) 5 =K MSE(L )y 8.

BAHEEZRIELE T

o HHLZZZ 0 T/ IZHINFR G S, 8 28 TR NS SN RV I TUIRZ — BEMZ NS YRR, AR 55— 28 EURTR, AV 21
#EHCAHAHL FD PSNR M 11.96 #2742 12.82(+0.86), ML &% A Gk R FEH7 R [E 11HY FD #4625, 045 Google Robot(+0.79). Franka Panda Single(+0.73) 5

Franka Panda Dual(+0.48). 1Z{7H &N RRIEL A IIZRK LTS T 1D MSE. X BHAMNUSEIIN Y S 258 T —RAIEIIEhESR A Se %
Tk, 53U 5 I8 RS — BT Uk B B TS AR

LIEZlusE]

o PIESANIRIFGSE I A HIRIE T, T 28 HINLER N SRR B R AF 2R BUR SR Z R AL IZ 00 FANER X s B R % 55 s By T8 S o ) U
., WidowX-250 M Google Robot 3k 3, FD PSNR #2F +1.39. Rl PSNR 27 +2.29,ID 55%#s MSE AN X, Google Robot thM\ZAMHLEFA
PG ROk 3R 2% FD PSNR =42 F +0.89, 5l PSNR 2 Ft +1.44, #HELZ N, ARV FEMFFT A Franka Panda B 5 X8 4% H A B A2 1R/
RoboMIND Franka T4 (Wu et al., 2025a), 73312 H 23 /N5 4 /hNEAE, SE 9 IR KRG 2 a1 EEERETEE L, X /)y B ARTUSRALE s AU 2R R P

PR, BRI A SR IR S N ZRATUERIN, AT B b L 8 2 65/ N BB L2 (B R S N R BRI, T R Hh R (A I RS

o NBE— ARSI HHTHIAFAEE, B 292 BoRE$— A\FRIZ315 AgiBot Z ML EE AR KL — ST 55 — AFREIEIE AgiBot FD PSNR M 23.07 27+
# 23.20(+0.13),AgiBot W5 — AFK FD PSNR M 15.13 /NME#RFHE] 15.16(+0.03), & 29b HIFA (warmup) #iZ i — 5 HUXFIT A (5 g W14R L35 HeAe:
Ko BAVCAEEE — AFRIZE) LR PT-init K02 sl PR HISRCE] AgiBot, 5 EAEMF — PT-init f#f nlEMAC AgiBot Xfkb, MBS — AFKTAARIK & Rt
R AEENED E#E T AgiBot B FD PSNR:SK I R +0.94, YIZR/E L) +1.3-1.6, ZREKE,IXLEEERRIAE — AFRA RS ERER LS NERL 2

BT A MRIERCESE IR, RIS I 2R, U AR R SR L T LR E



FD PSNR 1 (synergy)
0.10
23.20 -
t 23.07 A+0.13 0.05 .
2
17
A,
0.00 a
[
15.16 g
: -0.05 2
A+003 1913 2
L =040 =& Egocentric warmup — AgiBot
AgiBot Egocentric T — 18.01 —=— PTinit — AgiBot

Training / co-trained dataset o ok Tk 20k ey 20k

Training Steps

29: 58— NFRIZAME LR NS R, (a) FERE/E i AgiBot HLAR A BRELS 55— AFR(Egocentric)ida) Z MM MASIERS . (b) HIZR AL — AR Z ROSHT AgiBot S5 EHEM PT-
init KERIERCLHRCR,

45, FANEMT Cosmos 3 B —ESUUR, BESVA, PBHERB RSN ERAMBTL, A —AaBR R R OSSN AL, B 3h S 3 E)
T B NFRFHROHTEIE 0%, MBS 1A S8 ARG S RN S L TSRS Y BB T, PT-init 5 MT-init BN ERE—S R, 5— 1
BRI FUR SIS Z AU B A T — > RIS R B R SURSE 6, MINEE 26 RIS U, SR X T B B TR AS ST IR GRS, 1X—rUCH BT,
DIREPF N FURTE B B TS S B X R 22 5 B MRS s sh, 81 XTI AT S8 AREGHITER. AR T T EIusdt =l e ity )
HOIESE: B5 B850, HLER NIRIES 5 — AFRISEN IR E I ZREE 2K 5 RIS IC, A SR TSR £ AR 8 I UL N R B, FiF SR E.4 5 E.5 Wi oM a5 4 T al sk 45
(ablation) iRk T A —£518:FD, 1D 55K EFRERR &R T H A FRIE5HA, -5 HRIE ) — R Tt B9, 5 HIX SR R ) (SRS OIS T SR 55
AT S, JX R B RRE Cosmos 3 10— NE Yt - E R At ST, RTHE m Rt & 1 LB T2 s (2R RS T 55

6.3 Generator FIP#5&(Generator User Guide)

R PPINZE TRAR AL T A R 1 R PPA  AE B AU — A st R IR TR AR R 1, SRR A S RAERCE, 1T Cosmos 3 SCRFZ IS
AHARE—EEEG. WA, E0W. T, wiashs. Wmsh S SR AR R — i PR AR TR R, thE R TAE B sRAN AT a5 i
FtF. ARTIHREEH Cosmos 3 Generator HJSEHIHE T, WHFHEFEIHRRIA KRG, S MMIRMER. REEESEL, AKX Cosmos 3 Reasoner fENHE/RIA ERAESR
(prompt upsampler) Ff i, IXLEHES R T FATE LTI AL E, R LET 72 Physical AT MHHIRIG EFiE, YIREHA RS RNSH,

6.3.1 £ F#5M (Generation Guide)

Cosmos 3 Generator SHRFEAR T A4 IR T Bl NS T 2 306 BN O (R 5 IUATE) 26 B 28 10-30 FPS,Mit% 5 %) 400 M, 73 ¥ iM 5% 256p. 480p 5 720p, PAK H W3
L1, 314, 4:30 9:16. 16:9), IX{Hi{5 P — IR TC TR TE I RAERE 1, RURTARSS WAL v BRENTE ., TH & o MR A I sl 8 BRI SE & A A ], Cosmos 3
Generator £ XTSI, Wi )24 5 Mg =R T TR, DUCRER RIS A SE R . A 3R AR B, Bt Cosmos3-Nano 5 Cosmos3-Super 15
BUSZRAE 10-30 FPS HYRAEFEHIAER R AT s (ETN, e A1 5)) ) 22 5 SR R AN 278 55 16-400 Mie S5 IZRAVETLINIE [ 1L ) th — B 5 4R ——filin
Cosmos3-Nano-Policy-DROID PA 15 FPS 21T, Wil #2232 2, NHEFATFIAM A Cosmos 3 Generator INAR AT BEEEZE IXEEAH T LR AER 21 /1,

2 214 RES S R BUS I BRARAERC L S S e, FATHEEURE Cosmos 3 Generator IR RIZ B, #IE MR R 1A 2 WISt TNull) FoRzsF A R 2 R IR A
%o

Model Generation Modality Sampling Hyperparameters Negative Prompt
Cosmos3-Nano Audio-Visual steps=50, guidance=6, shift=10, full-range CFG ffts% B.6
Cosmos3-Super Audio-Visual steps=50, guidance=6, shift=10, full-range CFG Fff3% B.6
Cosmos3-Super-Text2Image Visual steps=50, guidance=4, shift=3, full-range CFG Null
Cosmos3-Super-Image2Video Visual steps=50, guidance=6, shift=5, full-range CFG fff5% B.3
Cosmos3-Nano Forward/Inverse Dynamics steps=50, guidance=1, shift=5, full-range CFG Null
Cosmos3-Super Forward/Inverse Dynamics steps=50, guidance=1, shift=5, full-range CFG Null
Cosmos3-Nano-Policy-DROID Policy steps=4, guidance=3, shift=5, full-range CFG Null
Cosmos3-Nano Transfer steps=50, guidance=3, control guidance=1.5, shift=10 ffts% B.6
Cosmos3-Super Transfer steps=50, guidance=3, control guidance=1.5, shift=10 ffts% B.6

SRR SEERTATE . Cosmos 3 Generator fEZ5H4{L JSON #ii& (structured JSON captions) b I 4k, JX R AR (Hot 17 A AR AL 42 1 IR 26 AR, 15
BRI, 32 BN, AT CAS I 4R R 7B AN, IR b, AENLIZE) 5 5y BRPAIR (GeReasisE RSt A)o  HERRE 4R /R IR FoRAE R ——
fH Claude Opus 4.6 5, Cosmos 3 Reasoner #28tR 55— 1 77 15 sk i 0 [RIAE O 25 K (ks =X, B CR A BB R 171 55 )1 RIS i P4 23 5 A DT B (REAR 5 4> DAL B S
B.1), | REESSWHRRICHIARY 546 7 5t FURAS, SRS 48 S TR HE i I 5 PN FE B TR . BRI b SRR BRHE D 1E R A A i X (BT RE 5 22 5% —— il an o)
V5 TR A PR AER3F H Z& A A8 il ATIMT: 55 20 R GEAS2E IR A AT ZR LR 51 B4, 2 EHR/RIAIFERE LK SE B.5), 1% JSON MUMSIE 0.7 & A M il
WM&, FPS. 23 IA)ie o 5 58 e b, (E P8R il e 55 SRR B Al e, el 9L,



SR, FRATE B 3 REITINE R, 98 S 5 4 gt B L S T #2717 (negative prompt), X & FIAC &, FRATIAEMRIEASAR A0 ml, 505 78 5
HARES IR, XHALER, B RFAR. HAWH S GO RENA G YR, DU A T4 5 A8 H ) A3 R0 23 550% H RIUR AP I A8 1A, JERLIY
Cosmos3-Nano 5 Cosmos3-Super 2E pia T A 1 2 X 7 R R 18 UL 5% B.6o X FIE SRR, Tl TR B2 717 B3 AURIHR /R 1A% Cosmos3-Super-Text2Image
R ECAF, A Cosmos3-Super-Image2Video , i I WA 42 7R1A] B AIIRA M AR 1A S (PS¢ B.3)o XA EAR S, FRAI TR BS54 B S f /s T AR
Hhfo
EIERFE S, BATR RFABAR AN T RESEC
1. HRATERL, B AL B SR S A UG 5 TR B B BRI § 6.2.1 5 §6.2.2) B, XTEERRY Cosmos3-Nano 5 Cosmos3-Super 42k
a8 AL 50 XM, 519 R (guidance scale)6. I (time shift)10, LAR 275 T2 28851 F (full-range CFG), X IIZEMY Cosmos3-Super-
Text2Image B8 AT VEH 51 S R2E 4. IR 3,06 /5UIZRAT Cosmos3-Super-Image2Video %! FAl 1 HIN [EI{mAS 5.
B, ARG =R, R S sl 2, JAMEA 50 H LM, ISR L. WEm 5 5 2/aEIC 7R85 S0 RIS, MYy 4 5%
M 51SHRE3,

3. EB LK MERB LA RIS BUE F 3L PATBench-C FMEFMI( § 6.2.4) LIAL. BATER 50 B RMe, SCAF ISR 3, #6151 FRE 1.5, WA
% 10 5 2WHETE KA 51 Fo

N

6.3.2 Cosmos 3 Reasoner {FJ#RRiaA L R##2% (Prompt Upsampler)

FERiA LRI Cosmos 3 AL T4 sl B A EFELAS B8, AR R AY F P B RN — (R4 N B G . BN FUR G Hoial, i 2 M Py
Jh— M E A IR HNE S, I R AR I R, DU (& N B LR, TP id s Rt — IR B 205 515K, M SUR A E G S R AE R
HVF AR AR R, Gl AR, SRR, AT, eI IR, BRI R, fmth, WS MR E A S fil I, FRAEAR
A= MU T AR AES AR F, EETE SR LLM BRI — s E IR IE R, f a5, UK ATIER SR S (BB AR R E ),
FEH R, TR JSON S 5thUe, (6 N e A B G R s

FERi TARR 22 AR, 55— SR EAE R ARG - TG B8 & A G AR OCARSRR R DALL-E 3 {8 FAOAR M SRR SR LR, DUTE 4F M DR A= AR Y
18 53 1 (Betker et al., 2023);Prompt Expansion %X % — M EWH RN Z KM L E 71 (Datta et al., 2024); 1 Promptist .
BeautifulPrompt., RePrompt 52/ RIANGHEL R 5 I ZRIE S BT H P i NS AR R dF 42 s 1A, R IS AL G2 TR EY B AR (Hao et al., 2023; Cao et al.,
2023; Wu et al., 2025b), 5 4440 LLM FIE NIAIEA BUAS IORUSIRS, 7= th A . A ¥ i IRIm Ry 7 SR, B Rim sl 2 37 St (Lian et al.,
2024; Feng et al., 2023; Hong et al., 2023; Lin et al., 2023), Cosmos 3 R T [AIFEAEEA AR ——1E 2L B Al A — MRS ——(E3f— 5B T4 b
SRAERH 2 — G 2B 2SI BT, AR UX — 405 5 R RIA B AN pRas & IR 9 4 2 TR, LR RS RS, AU S e s A A, AR S
b, ESRFERR Y AT R SEAE MR NE S RIS PR 5. BB EIN A /23T, R 78 8 2 9 2 RS A (A0 35 DA T, 2SR e AN BN 5 s st
UNIRRE & fae

T HE R — R BB R, IS BRI R R S BTSSR ESS . MR DUBAISCAR,  EHEINSCA BTN SCAS i HH 2 — 13 S22 51 JSON
PEHIRR T IRE R AR AIE XN A, B, ESERMA. WSS IR TR, SIS 8 & R 7 B S A S 8. ait i R FU2 — i Xk
P e R REE TR A A TR R AR, BIARAR AifE. IR, MINUT N, ERUS RE AR, XAERIA RS S5 LLM S
BUERIT IR AR, G E A RIS ORI TR 7R LB, rIRENT (Chegini et al., 2025), 5 ItRIN, HE — /8% K7 s FH E A ME T
R LSRR E AN TEREI I PN TR AREIT PTRERIPACIRTS, NI, [RIERZZ B S #4525 (Pournemat et al., 2025), AT QG FE4E L, RN AS
SATs s SR ERLT AR JE. (£ Cosmos 3 H1, X LR 5 Y B EIEId A B R FIA ISR R — A EERY T RS, BT e R O — BN R RIT i ffE
SHE A WFEERRERP SRR, XM BRGAET, Citir A B iR R 80— PSRV, AR 5 TE R G /e —E,

FORTBZ) (prompt contract), R, FSREEARFZIH P RER 5 A% a2 19 4 B 0T 5 11 A AR (12 V) A AR, 0 BRI A% AR IR, 2 UG W Ry 3 — i R 14
MBEUESE, T RPGAE ALY DM AREERI L) instructions HRAGAFTHEE HE ESFHRATH, HIA0 7= a4 ARSI 320 JSON MR, R ATIMNERE,
ORI ARS8 23K ;2) image_description % video description BRAKERFUAIE SGER;AT 12V 7 S EAIE 3K, ATB I 25 41 N 2 BE 1% SR — e 4k, 29 R 4K
SARIATLIE F L MAAIHE T8;3) task_constraints BRAREAFERIEM T @ FBRIUF, WEKER, M ETR, BEERIRsiman sy, sekt, 1
K5 i), PSR A SRS SRR B K, PR AE55 2 TR A B MU (AN E t = 0 ABPERT 12V Y —M);4) output_json_template HR:iE XA FHISMNE
MRLEHEN AR 7S, HIEMRLE iR E B, AR R, IR, &0, FR AR, DERR. XU SR BAS RURTEMIAL, #0522 SRR LSRR 3R R e i 1 55
S HIEUE, i JSON iR E LRALERWAEAIIZIR, RFFTRIFAEMREN [You are a helpful assistant . 5eBEMAR WL B.1, fAIZARET ff&, FPS,
WG, BEmlb. PR G RS EUTE H REAT, FE 4G FoRAERR,

7. #8£ I 1k Related Work

¥ B AT(Physical AT) )i A 3 &, 72 H A5 T b i 95 0 0 57 A9 BF 5 4 4R A 1] 40 23 A, B rp B0 465 i SR ST (world modeel) . 2 BEASER AR, WLIA 4 i (video
generation), NEEME, FHHUTA AL, DA A (omnimodal) BRI, RUEIXELTT A% FHARNREAL, B, BHUS M ST T B2 AE N, (BB AT R SRS
FORIXERENE— DG AEZRAFIZ (R, (EATT T, AEFES Cosmos 3 It SRHI SR, B ROGTE A (world simulation), ZHBUHERL, AR maUEES
HEERETEN A L, TG EUIIZ LWk 401 Py ER 5 H 3R —ARAE0M, 1518 Cosmos 3 UNAIMELRIZ — 4l ——1E f— A T SR
PXTES . EG. P, S s R TG B, RN IR 55 T B R 5 2

7.1 ERYIIRAIR T SR

TH GBS T T e, DR REAR RIS EAN RIS ARSKR A, — A FIRY X 23 B sk S8R (predictive latent world model) 5 4= X i FUAEE7Y
(generative world model): ii# % > B ZEHI P RS 7 % DUTT T LSS #2741, 58 THF TN th )R oF 28 8 A ] SEASATLAY S AL



T 3B 2t TR 2 ) R Y BRBURAS, A A A T L 55 4% 1125 15 58 B 42 1 8% 1T DAE — MR R UG R G A0 (RAE A U T R ek, RHmRazhh
22245, World Models (Ha and Schmidhuber, 2018). Embed-to-Control (Watter et al., 2015), PlaNet (Hafner et al., 2019) 55 Dreamer (Hafner et
al., 2020), 72PH SZEMTFIR AL DA G 25 HH R IRl 5 0K, B8R TEPA XURS IR MIHE A0 M 1% 24485 2 b aUi R U2 T, IX MR 5 RAL. R AL
A5 (LeCun, 2022; Assran et al., 2023; Bardes et al., 2025; Assran et al., 2025; Maes et al., 2026), X753 T NEREH BB E N B REMAZ OB &
PR (BB AT T3 B S o R BT s R sl T O A A, TR v R B A 22 AR

A Rt B AT B (R s R AR, A9, 5 9iak H fth g ¥ (grounded) (19 token TN AT REFIA KU, JEIL B R BT H AN, JL
fal, ek, IS T T R AR A5 AT, A2 R M SR h BT, Sora (OpenAl, 2024) X — WA EMUAIAE B 5 e X BTS2 2112 ¢
¥ (He et al., 2026), Cosmos 1t FUERIZ 5 B 2 Y HATL BiX— 771 (NVIDIA, 2025a,b,c,d), HAIYIHE F RSG5 (manipulation). 2%, DIK
A5 SM5%H (Wang et al., 2024b; Zhao et al., 2025; Liang et al., 2024a; Jang et al., 2025; Ren et al., 2025a; Zhou et al., 2024; Gao et al., 2026b), it
WA 22 BN R G — 5 40— 75 [ 8 2 A 45 19 %2 B X R (interactive environment) 5 i [ 8 B {4 1 4fi: 8 (rollout) #% 1 (Bruce et al., 2024; Google
DeepMind, 2024b; Ball et al., 2025; Hu et al., 2023; Yang et al., 2023; World Labs, 2025; Bahmani et al., 2025; Shen et al., 2026a; Waymo, 2026; Li et
al., 2025¢c; Wang et al., 2025g), Cosmos 3 BEIZFEIX— 75 A2 b (BTt S BRAR S5 A AR B 1 RN, I AMUUZ AT & Bl H Reasoner SR IEZAEES |
ORI AL AT LIRS, T H Generator SEMIPAIZ_EFSONSRMAERASKIYEIR, WA, EH S5 token, X MR —MEFRARERE RAR, kG
B BIVEHERT S 2SS, TR BN AT DADASTA. W, B1E S 4000 450, TR U2 AR R IR D 444

7.2 ZEBEMRS AR

ZSTRASRR AL T Y REPT TR VBN 54 R, Flamingo (Alayrac et al., 2022) 5 BLIP-2 (Li et al., 2023b) #EBIAfN. 7 KIE S B8 5 U AR S 1Y
PARER, M LLaVA (Liu et al., 2023b; Li et al., 2024a) 5 MM MFREM 58S Bir=2E 7T 20 (Zhu et al., 2024), AR5 e B (% 5 009 ik
WET AR, PEHAE . B FHERE. OCR 5184 RAH (Chen et al., 2024c; Wang et al., 2025¢; Dai et al., 2024; Bai et al., 2023, 2025b,c; Deitke et al., 2025;
Peng et al., 2024; You et al., 2024; Zhang et al., 2024; McKinzie et al., 2024; Zhang et al., 2025a; Tschannen et al., 2025; Xiao et al., 2024a; Beyer et
al., 2024; Steiner et al., 2024), GPT-40 (OpenAl, 2024) MI{KBL T 1A SRS S FLIEHE A 35, IX LERE ) [ 0T -1 S R BN BB RGH FARY Rt (B 1) B RE AT
TR R X IS UG B, B T EAE N (] LR RRAS, SR B S BRI R 2 AIVE I, X T REZS B AR 1 (affordance) 88, AR AE -1
IR SS HEEERIE B X HEE AR AR BT M — AR sl — N R, S — MRESEP Y, I TEIRIA Bl T,

B, A W AT 5, AR G BN SR LB 112 TR AE R 2SR, IFIA), AT AEpE. PO IACIRZS 51 55 3 B EAT A B R I, 4k 76 ¥ b 9 37 5UIRAS, Cosmos-
Reasonl (NVIDIA, 2025) i@ ¥8EH 10 5 BB IMAEREHE R B AIX — 178, AHRIIHLES NS 5 — AFRILA (egocentric) TAESRIAZSMITEHL., EEHIKI, AR A\-¥)
SR -2 BT SR B & ST TS5 155 (Sermanet et al., 2024; Wang et al., 2023; Chen et al., 2025b; Yang et al., 2025a; Chen et al., 2024a;
Song et al., 2025; Zhou et al., 2025b; Yang et al., 2025¢), REHIGF TIX L0, K2 B0 R A B L2 A5 el DUB S v i R 48 e TR ik
s, I AR BT T — 2 R ] (L S T IR AE [F) — FRAE 2 (Al P A AR B AT A TR B E. Cosmos 3 il LESSHG LI 2 BT TRR EL 0 B AR L5 1 R
IREX—HIZ,

7.3 SR R S BE SR AR

ST T LA SOARBIIRAT B, R SR B oy e, IR 3B, BIEHE & . R #(diffusion)5 Transformer RGHHNL T SURZAF AR BT
HARLTT (Ho et al., 2022b; Singer et al., 2023; Ho et al., 2022a; Villegas et al., 2023; Blattmann et al., 2023; Bar-Tal et al., 2024; HaCohen et al., 2025;
Kondratyuk et al., 2024; Girdhar et al., 2024; Yang et al., 2025¢; Open-Sora Team, 2025; Genmo, 2024; Zhang et al., 2025c), Sora (OpenAl, 2024,
2025). Movie Gen (Polyak et al., 2024) 5 Veo 3 (DeepMind, 2025; Google DeepMind, 2025b) KMt T iF K I FE B YK, TSR FRRIAE1E % 5 H SR B
MAENASHIFE2E (Kong et al., 2024; Wan et al., 2025a; Gao et al., 2025; Arkhipkin et al., 2025), TAARGHEIEA M, G TIERS AP 55828 Bl
WA IR B A% 2R B 5> (Runway, 2024, 2025; Kuaishou, 2024, 2025; Luma, 2024; Luma Al, 2025; MiniMax, 2024, 2025; Pika Labs, 2025; Adobe,
2025; Amazon, 2024),

FH T AR R TEAR KRR b e B R RN E T AT AR Ok FLE IR 18 L LA TR ., SR IIZ5), AR S SOAR A5 S E AR DT EE i o DG T IUATT T SR A5
LU YF— B PR TAE R 77X L B bRt R 2 L B (B AT 5 R385 (He et al., 2026; Bansal et al., 2025a; Guo et al., 2025; Motamed
etal., 2026), HFELUENN T — N FE SR SRLY HEE LRI B 03 5 VD R IE A, SRy I i 8] SR, 28 3 R 28 [N 22 (AN B R sARILIZ 8), O B Y A — 5 R AE AN A
TR — 2 X RERT &, A X W 2SRRI RIS, S01E S B, — BAAUA 2 A A Y, &, B SR R R A il 58, (ERE 1R
TRER AT P IX — 22 BE U N B B —— AN R — B B BUIOR, SBCR IR A, R, T RS RS AUE & B B E I IR S ST 1S SR & ek, 16
X—1 5 R, Cosmos 3 A E T 5 58 it FAAEAL > N, TR SUR — R AL, IR AR N ShPEHEIT AN, AR 5 B PERNF AR & IR
AT,

7.4 ShFRIE. VLA 51t R -ah{FiRE

EPESRAL TR REIR S AR I FURAS Z R E R A, ©A TARE R PRS0 =g wi A s 1 (forward dynamics) HRAS S 37 I 52 BN ASK XL ;330
% (inverse dynamics) WV APRZES AL T F5 BZ 1 SRIS (policy AN UHENEM., B AR S5 BRI AENE, 1X—0RKiIkE s T S HanEas R
—— MWLBR ARG 5 i, BN, AR5 S — AR MEE 88— S — R A AR AL, RS 5 RIEA R,

Y BIERAE N ARSI Z5 X RN B A 3 ) 2P B T U o B . TE B 34TUS, GATA-1 (Hu et al., 2023), DriveDreamer (Wang et al., 2024b; Zhao et
al., 2025) 5 Cosmos-Drive-Dreams (Ren et al., 2025a) J&7R 7 AMATE B ZEIZ8), HuBsHMPEHI &0 N EBARKRT o TENLEE N SAENURTS 42 55 T, HHOE R
GAIRR T ENE AR EA, AL NSRBI, MHHLPUE, R, 28D 3D — 24l (Liang et al., 2024a; Jang et al., 2025; Zhou et al.,
2024; Zhu et al., 2025; Wang et al., 2025¢; Gao et al., 2026b; He et al., 2024; Wang et al., 2024e; Xu et al., 2024a; Ren et al., 2025b), X4 R LKA, 4K
AL AT DA BIH B eSS 5, (B AV 2 R H AR ESUR, BF Ml A BB (embodiment) &L,



TESZER R BB 7 5 H SR WD Sh R AR T B IR A8, VPT (Baker et al., 2022) RS WA FFARIESHE, 582 TARHNX — BB R 2 MWL )5,
R R IR, AR AE A BB ERR IR IE R M2 S) (Zhang et al., 2022; Torabi et al., 2018; Yang et al., 2019; Pavse et al., 2020; Schmidt and
Jiang, 2023; Ye et al., 2025; Garrido et al., 2026), Open X-Embodiment (Vuong et al., 2023) 5 DROID (Khazatsky et al., 2024) % KB H 5 ¥dE4E, i
AHWA, 1%, MMS5RERRI2ES R T EIERK (Walke et al., 2023; Liu et al., 2023a; Nasiriany et al., 2024; contributors, 2024; Bu et al., 2025;
Grauman et al., 2024; Li et al., 2023a),

HKIEH R RGN, BFR5HE2 FHMEIE, RT-1/RT-2 (Brohan et al., 2023b,a). PaLM-E (Driess et al., 2023), OpenVLA (Kim et al., 2024), mg
(Black et al., 2025), Gemini Robotics (Gemini Robotics Team et al., 2025; Gemini Robotics Team, 2025) 5 GR0OOT N1 (Bjorck et al., 2025) 4J#h H MR
Bi-15 SR 2 A LA SRS R DTk (Li et al., 2024d; Octo Model Team et al., 2024; Physical Intelligence Team, 2025; Liu et al., 2024c; Zhou
et al., 2025d; Zheng et al., 2026; Yang et al., 2025d; Shi et al., 2025b; Lee et al., 2025a; Wu et al., 2023b; Cheang et al., 2024), >/ E & & REIK R GH]
FAIE & B -8 S AR E s AR, TSR HEEE 5 2 BIRA IR (Huang et al., 2023; Zawalski et al., 2024; Yang et al., 2025a), 7z {E A
(world-action model) B ST AN SN 1) 2 5 B A1 RATE AV S 5o, 6 SR IE 2 ) sE B A8 (L et al., 2025a; Ye et al., 2026; Wang et al., 2025i; Cen et al.,
2025; Wang et al., 2026b; Xue et al., 2026), Cosmos 3 #ERIFIZNSI%%. Wia)F1° ¢ 5 RIEHR S — N R — D S ESFFIRATENM, M. SCRS301E token
Z BRI AR,

7.5 S5 SRR

AT Y B AR (Y EE AL R, TR OV 2 AR ML th i B 5 AUE . AudioLDM 2 (Liu et al., 2024b). AudioCraft (Meta Al, 2023) 45
MusicGen (Copet et al., 2023) R3E T SURFAMFE S B RA I POEIE R, [FE R Gt — X — A RENE S, SRS HAEEE ™5 (Le et al., 2023;
Vyas et al., 2023; Stability Al, 2024; Lee et al., 2025b; Suno, 2024; Udio, 2024; ElevenLabs, 2024), JXLERRIFET: |25 AR 75 2% B, (H P 2L SRS
ER A S S AT B REFE RS,

BEASR: STRR SR A B SR A N T Rl — S, Rl — A IR —i25), LUK ISEEESN R, AR E, FP ARG S-BIA T, i Diff-Foley (Luo
et al., 2023) JZHH 5% (1 4045 2] 35 4 22 0 & 3 T 26 Ak BRBE °T WL A1 7 % (Owens and Efros, 2018; Zhao et al., 2018; Ephrat et al., 2018; Chung and
Zisserman, 2016; Prajwal et al., 2020; Comunita et al., 2024; Zhang et al., 2026; Ren et al., 2025c; Gramaccioni et al., 2024; Cheng et al., 2025; Kling
Team, 2025), BiiEALG. ANAZHES H MK E A R8st — SRS, B35, YmahS 5 S SRR, {5 Movie Gen (Polyak et al., 2024) 5 Veo 3
(DeepMind, 2025; Microsoft Research, 2024; Tian et al., 2024; Xu et al., 2024b; Wang et al., 2025a; Xing et al., 2024; Ruan et al., 2023; Wang et al.,
2024a; Liu et al., 2024a; Li et al., 2025b; HaCohen et al., 2026; Liu et al., 2025¢) HHI R B ASMGEAR A f o A P7FRAUT & AL S 75 35 09 B ) [F) 5 81 2 i
JE T 24 A i K A IR — ot A e o R RV TR 2 DERC AP 255 T o, TR e5 B AR AT DR AS AN 7 & SR A, B, IR B R E OB E), BiE A
B0y 5 IR N 5T T B AT, IR, BIRR S IR o , W AT DO R OB R A AR L R SRR R, WY BRAT =, SN Y OB TR, Ffih,
BE. LH. 51853 ENRGIEE, A2 EIINIEENT, Cosmos 3 fEE MUy [R]—t Fdu B 1 i iy X —FBEaS, NI SCR B IR & 2B, AT 0
B A S, AR, DA S 7 P AR o

7.6 FIMIEM S E R SIESIER

— %% H A RIS A SR — HEZE 5 & Z SR 5 A8 I 258158 (omnimodel), X — B ARG M MH BRI IE X 73 PR 2 At i - 15 S
RS (VL M) 3 5 8 22 A2 N T Dy SO T A ol o M ER R A s SR Rt D A R (R . AR = A, R ABEASARY B 1E T — IMEZR RN SCRIX AN 5 17l
RGN, 1E S 5 BRI L 23R4, A2 SRS MR IR K A ELE

Unified-10 2 (Lu et al., 2024) 5 Chameleon (Chameleon Team, 2024) R4t — 2 BAEAE, i GPT-40 (OpenAl, 2024) 5 Gemini (Google DeepMind,
2024a, 2025a) MEHATERFIELEEMFAENZBSMA S, Hg—sEEEEE (any-to-any) RERR T XA, Big. HM. W RFEHE 77, A
B ER token LB #td% 1, HHf Qwen-Omni (Xu et al., 2025; Qwen Team, 2026a) &3 T IT I — D £ REASBIIS K (Tang et al., 2023; Wu et al., 2023c;
Zhan et al., 2024; Ge et al., 2024; Mizrahi et al., 2023; Xie et al., 2025; Chen et al., 2025d; Wang et al., 2024c),

{EIX— B IZ HY ARG S MoT XU Y TAEJCHAR G, R 9 BRI A2 — ISR AN (e 3 2 5 5 L RSO RN, A AR S R R DI RE AR BE & T LRI
i, Transfusion (Zhou et al., 2025a) HILHESCAR) T — token TIN5 2T BTG4 SARSE &, X AR R SER GBS EIZREAAD Transformer Bk
Rk, Mixture-of-Transformers (Liang et al., 2025) 2 A EABBRIX AP L [ M 2T XMk, A5 28 TR EHEUGE T 2505 5 8181 DU T 2 B4 K, DA
B R PR L 5 5 R L R 2 MAIAER AR (Shi et al., 2025¢; Wang et al., 2025f), BAGEL (Deng et al., 2025) {5X— 75 A1 & 0 FRBFLR 5 4 i1
Gi— ST G, SR TE R U 5 2 A EHE_ BRI decoder-only 2444, AR E B4 @ TAENILE IR 44 [ UE Y8 R ——7€ VLA 5T R-31E
FRAI 87 SRR, MR T, BRaahE 54l BINE E L1 1LiERE (Lv et al., 2025; Cai et al., 2026; Shou et al., 2026; Bi et al., 2025; MotuBrain Team et
al., 2026; Li et al., 2026a; Tencent Robotics X et al., 2026),

RO XL A R R I JER 7 5 A PR DATE R S 1 S RS RE R N AL B, T TE TR B AR I ST I 3R G, ST, IR AR A7 I BT SO - G A g — R M ) 2 A5
AWK R X R B 12 SRR AR, W3 1% 5 B & 6l 1 SR D, Cosmos 3 8RN BARY BRI Y AL A T 2 B HE RN 8 |3
(autoregressive)Reasoner #, 5 DA Reasoner RAE N &Y #L Generator FEHIA o IX 42 [ SCRAAT/ SUAR B SOAR BRSO ASRBIRARI9 A iR, S 4040
A2 B, CAT A T 30 R SR A 5 Tt SRL-3h fE A, Cosmos 3 AU 2 ASHY, ifi B2 2 27AE (omni-functional) #9: (Al — A A] DUt A AL L 4n faf 3
b, HEWTILIN SIS AL 15 S B 1, 5 A2 AR SR AL 5 30 1

8. &5t Conclusion

BAHRH T Cosmos 3——— M FPFATR A FEAIS %, Cosmos 3 fER—ZRMNGE— TEEIES . BIG. P, S90S S0 1EA AT S 26 i, P A%
THNE-TE S AL, O AR, LR AN EE R B AT R, X —GFi—RIBRHES L BRSS9 token gaflk, ARG B B S B4
B A SR GEE R I Mixture-of-Transformers B T ML [F ST, FLE AT BIEDE. gk, RS SIFNERZHE, Cosmos 3 AT ZPHEATE REMRSRML 1%



SR, TEZ AR S AL E | Cosmos 3 JREL T BRENIIEE RS IZIRE ) a5, RN E TIE S IRt 1T Nl L. FROTHIEE Cosmos 3 BUMEHE S
P TS S B, P B ATHR B S 47 A 5 AR, AP AR s, DUR B G AP RN RIS, IS ISR, PR S R e TR A 22
HNENE P B AT RE(REIRA ST, (E AR US 7E LS SR PR, HEFE, BURLS 1T 3N,

fiR AR AT Caption Details

AHSRIE A BEATE WH TR (captioner) KR, DUM T B B S AN ZREE A9 52 B S5 AL RlIR SUAR (caption) #8538 (schema), FATYIZR B C AR, A
SEMRAGIUARIY) VLM, DAR CRx it S5 F ) s K], 7 b A B B2 DBk g, FRATIAS B alifit B el XA B 2RVE & A SR, TR FEbR G Rl A T0E
SV XCFBEA) JSON MR, 31X — L S et ML SE 4017 9 2180 78 o, RN PR FF2ROR M — B S TR, BB RS SR M, WS AR, s, e,
o RS S A U AR I R 2 B3R T INAE R, aahfE, IR, e, Mg s EmEsR.

A.13THRREY

F AR BRI BRI 523 A1 78 35 18, FA TR A S BRI (quadrant-scan) briEHME, &5k G RI53 AEADRIR, 8RR NI A
BOHZHR, X — 77 BRI NN R A S E 340 R AR ARG X AETAETAT B S A B, A BRI THR T IE IR AN L
SAITEEE, B A5 T TE R IS RIS A —ImARTE, BT I880 5 KA He 2 U AR AR AR , JX — I AR TE 2000 AT 4 2 R B A 400 0 Je8 1o 42 TR 1 L I [F) 2
Lo

X F BB G 5 AT TR FATRAE R Qwen3-VL-8B i LoRA Y RELEFLMEHEHR S AR 2 MBS SR, XA, T AT 1A 8 FPS SRAEM, 54
RIS 0.7, FATEMH Qwen3-VL BRSNS A% E R, 4510 131,072 5 25,165,824

R AL IR —

A.2 BlfgiER
FRATT 9 S22 PN S B e P — RS R AR S AR 227, T s I O R e, B R B AR, R, SRR RMR. . EARKUE. HHA SR

(cinematography) /&, RSN B B B RE S, TR FOVIHUE OB LB JSON M5, IXFES IR TE CREF RS A RN B T 4
TS hRE— S,

Dok a3 AV B FTARIUKERT I N T 3T RAFIREILA AE K EHGR PA2E H RRIMII— UL XK, SRS iR, 5 & I i B IR SO,
RN UEZ N ARR LA, R E R E A A R I EHGIUHARE, X EGAE B A TAR T PR EIR A .

Tl W VB SR B G128, IR N 7248 H 4 JSON B4,

& GRS AR I TUZ 5B (Top-level Fields in the Image Caption Schema)

FEB R
subjects[] %?ﬁﬂ’»ﬁﬁ;ﬂ,@é@%ﬁ\ ML 2SR, WA, AL R, USRI TR AR B, A Za A EARTE R WM & A
Fgei- SR T B
subject details TCiEF AN B R R G Ve 78 B, 164 FH N1 1 Pl AL R T 15
background setting 2R T MBS STE,
lighting JERASRAE. e, B S BB RDERRRCR.
aesthetics W, BREE, FESES GRS,
cinematography Hor, MNPV, SRR MBI RSB,
o B, TR Z AR,
context R = E L A o
text_and_signage elements[] AR WS R HAMIL, B, K555 S
quadrant_scan Wb A b TR A TSN UL KI5 X,
comprehensive t2i caption EERG I BRI ) B AT S R4
resolution / aspect ratio FAT R R 510 R RN EIR R ST iR,

subjects FIZKHMEUES subject details MMM = E A E ML,
AREGRNBPE, W T ANEREA T, R E T ML S

e clothing

e expression

e gender

* age

e skin_tone_and_texture

o HRIEmEESELE, IR, RIEH0, BK, RO, HEEUE EHIET appearance details 5 subject details &R
THBUBURR PR, 3 A0 B — R — A LS AR IR AT ML &5

e number of subjects



e number_of_arms
e number of hands
e number of fingers

e number of legs

7 JSON B Jyfdi E BFREARIE AT L1 5% BEA BT 240715, FeAT R 6 — ™ AR A T0E S JSON £, RIS T AT 508 B 552 KUK I LK T

SCFE T TR K E R S B .

Bt HE: Compact Image-specific JSON Skeleton (%% &4 JSON 54%)—— BN EUG IR SCAR ) 52 86 7 Bl TERE AR T A2 /2 & 5 THEU ORI 7 B,

H, JFSCORE IS DT EHEE:

{
"subjects": [
{

"description": "...",
"appearance details": "...",
"relationship":
"location": ".
"relative_size
"orientation": "...",
"pose": "...",
// human or human-like only
"clothing": "..."
"expression": "...",
"gender" .
"age": "..."
"skin_tone and_texture": "...",
// group- or count-sensitive attributes
"number_of_subjects": 0,
"number_of_arms": 0,
"number_of hands": 0,
"number_of_fingers": 0,
"number_of_legs": 0

}

1,

"background_setting": "...",

"lighting": {
“conditions":
"direction":
"shadows": "...",
"illumination_effect":

}

"aesthetics": {
"composition":
"color_scheme":
"mood_atmosphere": "...
"patterns": "..."

}

"cinematography": {
“framing": "...",
"camera_angle": "...",
"depth_of_field": "...",
"focus":
"lens_focal length": "..."

+

"style_medium": "...",

"artistic_style": "...",

"context": "..."

"text_and_signage elements": [
{

"text": "...",

"category": "...",
"appearance"
"spatial":
“context":

}
1,
"quadrant_scan": {

“top_left"

+
"comprehensive t2i caption": "...",
"resolution": {
"H": xx,
"W xx
+,

"aspect_ratio": xx

A.3 TRIRT

PUITAGA AN TE BRSO et B3 T AN (S R F B, 2 EaS R — ik,

IRAYEGHRIR SRR, AT T OGEMUIR A AHT S 8 70

b L
B

SR, L RUS S NN — G -



MR ERIC TR IR AL, SR ARG IREZ A, RREEN AL, N2, DBRZ AL, LS DU rgEmig, XLy
B T aE), 22 H S N EELEREOR, X 2 Al RGN SR FTIEE RN,

Tl W VE SRS G5 A A R 73, FF7E R 7748 R JSON B4,

MR SCA T T2 5B (Additional Top-level Fields in the Video Caption Schema)

FE ik
actions[] FEIN TR HE S R S SR BE B
segments TSk, S S A SRR AR 3 R AR IR 53 B
transitions 53 BEZ IR S 45, SR AN TR 2 A
temporal caption XA P A I TRV R (L B SRR
resolution / aspect ratio / duration / fps AT E AR
audio description ST AN B (IR

actions. segments 5 transitions HPAYZ H AR MM S F M AE (b, SRS U0 n] 68 B &/ BN F S0 A & 2 g m b, 2 EEH
HUBEN AT B T2 s AN [ 53 B
PSR 7B S5 EGAAELE, MRS N T PR B2 e 53

e action:ERKIZHEIES,

o state_changes:EMRIMI. BA,  EEURSHEN FR 2L,

o camera motion AHHLBEM HAITT N, 40P (pan), MHM(tlt), LM, BRERTFHRE),
e actions SRS EEEAFHLIN FIRS I HEA,

o segments DX HRAT 32 BE X A IR R0 Je s AL AR

e transitions 7Bt Bk, B EMIRESZ RIKELL,

e temporal_caption :AfHHATI FIMERZAYAE IR RS,

e duration 5 fps JEARUIFICEIE,

e audio_description:AEE. /K. BASOME SR ANERMIA,

LI JSON B4, GBI R ML, LSRR T 75 ER EARAIN A A0S, iRt G U, A TR (8 — A R I A S L 25 A S
PERYEE P JSON B2, NHEEAT R MR G IS 7B INanE, S, Mbliashs SR,

BitiiE: Compact Video-specific JSON Skeleton (35 JSON H248)— £ R REAARIA T MIEHGAS AR A 17 24 W 1 72 B IR SO AR B 9L

{
"subjects": [
{
// fields inherited from the image schema are omitted here
"action": ""
"state changes": ""

T

1,
"cinematography": {
// fields inherited from the image schema are omitted here
"camera_motion": ""
+
"actions": [
{
"time": "",
"description”: ""
}
1,
"text_and_signage elements": [
{
// image-level text fields are inherited from the image schema
"spatial_temporal®: ""

+

1,
"segments": [
{

"segment_index": 0,
“time_range": "",
"description": "",
"key_changes": ""
“camera": ""

+

1

"transitions": [

1,

“temporal_caption": ""
"duration": xx,

"fps": xx,



"audio_description": ""

}

[t B:Generator BiARTiA SR 1A LR ##1EIR Default Prompts and Prompt Upsampling Templates for
Generator

AR SR4G HEFRRT Cosmos 3 Generator 1E/AR[RI Z A R AIHR/RIA - RAE S (prompt upsampler)f& SRR 5 5e R AR A, BATERAS/INTT R BLRART A
BRI _ESRAERE SO R, 5 I A L ) SR AP B S AR 21,

B.1 Cosmos 3 Reasoner BY_ER#¥ 232 RiFEIR

N EER T4 Cosmos 3 Reasoner {EN4R/RIA_ESRAERSE FH HUFE ik CEHEFEIHE A PRI 84 Cosmos 3 Generator HIEERIE5HI{L JTSON A5
(P §6.3.2),

BibrhE: Abridged Canonical Prompt-Template Examples (BTG REBRRHIE) —— (IR H T2VOLAAN). T2 E), 12V(EAAR). V2VEISI
SLE )R PR, SRR A <instructions> G il A5 B HU HY 1A 4F — 1 fenced JSON A 42 ; <task_constraints> H1[¥ duration. fps .
aspect_ratio. resolution 44" JFUAEIEYD"——FPS 55 I K F i B WA P 42 ), 1 AR A 40 600 | PR R 9% BT A I I 2 B — AR MLiSS 1 i B A4S
duration ;12V JEHH A IS VP ME A RINE B, SO RURERIS ]/ VR R V2V TUHE A% P24 7 E SOOI G 28R 5 R 1) B, BRI S TRl 2R A4 1.
B

T2V user message:

<instructions>

Prompt upsampler for a text-to-video model. Produce exactly one fenced JSON

object that fully populates the template and satisfies all constraints.

</instructions>

<video description>{description}</video description>

<task_constraints>

1. Write scene_imagination first.

2. Write temporal_caption second as the timestamped M:SS playback timeline.

3. Write audio_description third, aligned with the visual beats when possible.

4. Copy exactly: duration="0:06", fps=24, aspect_ratio="1,1",

resolution={"W":640," 640} .

5. Keep all timed fields within duration and mutually consistent.

6. Preserve the user's described subjects, actions, props, and setting.

</task_constraints>

<output_json_template>

{"scene_imagination":"...", "temporal_caption
"subjects":[...], "background setting "
"aesthetics":{...}, "cinematography":{.
"artistic_style ", "context'
"text_and_signage elements":[...], "segments":[...], "transitions":[...],
"resolution":"Per task constraints", "aspect ratio":"Per task constraints"
"duration":"Per task constraints", "fps":"Per task constraints"}

</output_json_template>

, "audio_description":"...
oo lighting":{...},

.}, "style medium":"...",

, "actions":[...],

T2I user message:
<instructions>
Prompt upsampler for a text-to-image model. Produce exactly one fenced JSON
object that fully populates the template and satisfies all constraints.
</instructions>
<image_description>{description}</image_description>
<task_constraints>
1. Write scene_imagination first.
2. Write comprehensive t2i caption second as a dense 80-200 word image prompt.
3. Copy exactly: aspect_ratio="1,1", resolution={"W":960,"H":960}.
4. Keep subjects, background, lighting, aesthetics, and camera fields consistent.
5. Populate subject details with 2-5 image-specific attributes.
</task_constraints>
<output_json_template>
{"scene_imagination" , "comprehensive_t2i_caption":"...
"subjects":[...], "subject details":
"lighting":{...}, "aesthetics":{...}, "cinematography":{...}
"style medium":". , "artistic_style":". "context":"...
"text_and_signage_elements":[...], "quadrant_scan":{...},
"resolution":"Per task constraints",
"aspect_ratio":"Per task constraints"}
</output_json_template>

..}, "background_setting":"...",

I2V user message, with attached starting frame:

<instructions>

Prompt upsampler for an image-to-video model. Treat the attached starting frame

as definitive visual ground truth and the text as temporal/action intent.

</instructions>

<video_description>{description}</video_description>

<task_constraints>

1. Write scene_imagination first, anchoring visual facts to the image and
temporal facts to the description.

2. Copy exactly: duratio 20", fps=20, aspect_ratio="9,16"
resolution={"w":480," 832}.

3. Use only M:SS timing and keep all timed fields within duration.

4. Ensure the first segment and earliest actions match the image at t=0.

5. Preserve concrete facts from both the image and the description.

</task_constraints>

<output_json_template>

{"scene_imagination":"...", "temporal_caption":"...", "audio_description":"...

"subjects":[...], "background setting":"...", "lighting":{...}




"aesthetics":{.. "cinematography":{...}, "style medium":"...

"artistic_style":"...", "context":"...", "actions":[...],

"text_and_signage_elements":[...], "segments":[...], "transitions":[...]

"resolution":"Per task constraints", "aspect ratio":"Per task constraints",

"duration":"Per task constraints", "fps":"Per task constraints"}
</output_json_template>

V2V user message, with attached conditioning video:

<instructions>

Prompt upsampler for a video-to-video continuation model. Treat the attached

conditioning video as definitive visual and temporal ground truth for the

observed prefix, and the text as future/action intent.

</instructions>

<video_description>{description}</video_description>

<task_constraints>

1. Write scene imagination first, summarizing the conditioning video's state,
subjects, motion history, and final visible configuration.

2. Write temporal_caption second as the future M:SS playback timeline after the
conditioning video, preserving continuity with the observed prefix.

3. Write audio_description third, aligned with visible future events when possible.

4. Copy exactly: duration="0:05", fps=24, aspect ratio="16,9",
resolution={"W":1280,"H":720}.

5. Preserve concrete facts from the conditioning video and the description.

</task_constraints>

<output_json_template>

{"scene_imagination":"...", "temporal_caption":"...", "audio_description":"...

"subjects":[...], "background setting":" ", "lighting":{...}
"aesthetics":{. "cinematography":{...}, "style medium

"artistic_style ..", "context":"...", "actions":[...],
"text_and_signage elements":[...], "segments":[...], "transitions":[...]
"resolution":"Per task constraints", "aspect ratio":"Per task constraints"

"duration":"Per task constraints", "fps":"Per task constraints"}
</output_json_template>

B.2 Cosmos3-Super-Text2lmage B9 L R1# 8512 TiTEIR
BATMER AR a2, 5 125 (post-trained) 1) Cosmos3-Super-Text2Image 4 - RAEE JSON $7R1, £ L §4.2.3,
BUHE: Cosmos3-Super-Text2Image Prompt Upsampler Template—— ¢ & T s 4 1 420" DENSE" (RIS A 7 18 SRAR a7 5L, B9 151> 5= BT L & 1,
BB, AE HIEANER N TR AFAR TR AR LR TE. TCAI U SCFA5) A SV E8, A B AR - ) o e Ui A json AUBEIRE B
JSON X% (35l JSON #itt), HAi4F {caption dense} AMHEAF RIS I% K :
Given the user's natural-language request below, generate a dense structured JSON that fully describes the image to be produced. The JSON must strictly
follow the template provided after the request, including every top-level key and every nested sub-field.
The output is always DENSE. Even when the request is brief, you must infer plausible, scene-consistent details for every field. Do not leave fields empty

merely because the request did not mention them - the purpose of this task is to upsample a sparse request into a rich, complete annotation. Be creative
but stay grounded: your additions must be physically plausible and internally consistent with the request.

Requirements:
- For every visual field, write rich, specific content inferred from the request's scene, subjects, mood, and context.
- Empty values ("", 0, [], {}) are permitted ONLY for truly inapplicable fields:

* Human-only subject fields (clothing, expression, gender, age, skin_tone_and_texture, facial features, number_of_arms, number_of_legs, number_ of hands,
number_of_fingers) when the subject is non-human.

* text_and signage elements = [] when no visible text or signage is present.

* aesthetics.patterns = "" when there are no notable repeating patterns.

* subject_details = {} when no image-specific structured attributes apply.
- Do not add keys beyond the template. Do not omit keys required by the template.

Return only the JSON object wrapped in a ''‘json code fence.

USER VISUAL REQUEST:
{caption_dense}

Lists (subjects, text_and_signage elements) may contain zero or more items of the shape shown. All top-level keys must always be present in the output;
fill unused fields with "", 0, {}, or [] as appropriate.

{
"subjects": [
{
"description": "full visual description of the subject"
"appearance_details": "additional visual details (accessories, texture, distinguishing features)",
"relationship": "how this subject relates to others or to the scene"
"location": "where in frame (e.g., 'Center foreground', 'Top right')",
"relative size": "size within frame",
"orientation": "direction subject faces relative to camera"
"pose": "body position and posture",
"clothing": "clothing and accessories; '' if non-human or N/A",
"expression": "facial expression; '' if non-human or N/A",
"gender": "one of 'Male', 'Female', 'Unknown', 'N/A'",
"age": "age category",
"skin_tone_and_texture": "skin tone description; '' if non-human"
"facial_features": "notable facial features, including eye shape/color, hair color/style, lip shape, wrinkles, moles, scars, freckles, facial hair
and other visible fine-grained facial attributes; '' if non-human or not visible",
"number_of subjects": "int; total in this subject group, @ if N/A"
"number of arms": "int; 2 for humans, 0 if non-human"
"number_of_leg int; 2 for humans, @ if non-human"
"number_of_hands": "int; 2 for humans, © if non-human",
"number_of_ fingers": "int; 10 for humans, 0 if non-human"

}
1,
"subject_details": {
"key name 1": "free-form image-specific attribute (keys vary by image content; {} if N/A)"




}
"background_setting": "full prose description of the environment and setting"
"lighting": {
“conditions": "type and quality of light",
"direction": "where light comes from; 'None' for flat digital images"
"shadows": "shadow description; 'None' for flat digital images",
"illumination_effect": "overall effect of the lighting"

}

"aesthetics": {
"composition": "framing and compositional choices",
"color_scheme": "dominant colors and palette"
"mood_atmosphere": "emotional atmosphere in short phrases"
"patterns": "notable repeating visual patterns; 'None' if none"

+

"cinematography": {
“framing": "shot type",

"camera_angle": "angle (e.g., 'Eye-level', 'Low angle', 'High angle')"

"depth_of_field": "'Shallow', 'Deep', 'Uniform focus', or 'N/A'",

"focus": "what is in sharp focus",

"lens_focal length": "descriptive focal length"
+
"style medium": "visual medium (e.g., 'Photography', 'Digital presentation slide', 'Screenshot')",
"artistic_style": "genre or approach"

"context": "scene context or use case (brief)"
"text_and_signage elements": [
{

“text": "the visible text content",
"category": "one of 'physical_in_scene', 'ui_text', 'body text', 'scene sign', 'logo', 'label'"
"appearance": "font, color, size, style",
"spatial": "position in image",
"context": "purpose or meaning of the text"

}

1,
"quadrant_scan": {
“top_left": "description of what appears in the top-left region"
"top_right": "description of what appears in the top-right region"
"bottom left": "description of what appears in the bottom-left region"
"bottom_right": "description of what appears in the bottom-right region"
"absolute center": "description of what appears at the center"
}
"comprehensive t2i_caption": "a comprehensive, full-scene natural-language prose description of the image"

B.3 Cosmos3-Super-Image2Video B9_ERi¥ 2R TIAER

R ERER TS Claude Opus 4.7 #EHE AR BUR, FF 45111250 Cosmos3-Super-Image2Video #EBI4E A _FRAE JSON H27R1A] DL BAEAR ERSC
HXRAMSPRIAGEN §4.2.45 §6.3.1),

BUBR HE :Cosmos3-Super-Image2Video Prompt Upsampler Template—— B 53 % DB BL: B B 1 48 <final_prompt> AR %5 N7~ %5 S 403 01
temporal_caption , HIEGHINIE 26 & i — Bk, WEMERTE, RIRSEAT (e B REIG B BIR /KIEEICR). WIRIETE, 54 "the video shows"Z JKHITTRIR,
F BRI R R e 2 AR, SEBES R (probe lens/ AR/ TEAML) 4 VR KUK T AR T A SEOR,  BROASR —HE 808 K48 I B 2 3@ MBRIA SR
T A AR R A TR —— HUMBR S B ARIACR & B4 B ST 2% <negative prompt> ARAS (I

You are an expert prompt engineer for an image-to-video generative model. You are given a STARTING FRAME image (the first frame of the video) and a USER
INSTRUCTION describing the desired motion or changes to animate. Your task is to produce a dense, cinematic video description that the model will use to
generate the full video, together with a customized negative prompt.

Complete this task in two phases.

### PHASE 1: VIDEO DESCRIPTION
Write a dense, narrative caption inside ‘<final prompt>' XML tags, formatted as a JSON object using this exact template:

<final_prompt>{"temporal caption": "..."}</final_prompt>

Rules for the caption:

- The provided image is the exact starting frame - all described motion must be consistent with the starting frame.

- Opening: Establish the scene — subjects, environment, lighting — describing what is directly visible in the starting frame accurately and faithfully,
noting essential elements that the motion will directly involve, the subject's orientation (e.g., "facing away", "in three-quarter profile"), and any
implied ongoing motion (e.g., a cyclist leaning into a curve, water already splashing) so the video continues smoothly. Phrase it naturally as a scene
description (do not say "in the starting frame", "initially shown", or similar meta-references).

- Motion: Describe the changes and actions in chronological order. Flow naturally from one action to the next. Advance time using natural conjunctions
(e.g., "while," "as," "and").

- Physical Accuracy: All motion must obey gravity and reflect realistic material behavior (e.g., cloth ripples, water splashes, rigid objects resist
deformation).

- Cause-and-effect: Always describe causes before their effects. Reflections, shadows, and secondary effects cannot appear on their own — the source
object must first enter the frame or move into the relevant position before any reflection or shadow is described. E.g., a person must walk to the water's
edge before their reflection appears on the surface; an object must strike the water before a splash erupts.

- Object Permanence: Every subject must persist throughout or have a clear reason for entering or exiting. When a new subject not present in the starting
frame is introduced (e.g., an opposing team, an arriving vehicle), briefly describe their appearance (e.g., uniform color, vehicle type and color) so the
generator can render them consistently, and describe a logical way for them to come into the frame (e.g., entering from a specific side of the frame,
walking in through a door, or emerging from behind an existing object) rather than having them appear out of nowhere.

- Taboo Phrases: NEVER refer to the video medium itself. Avoid "the video shows...", "the scene...", "the clip...", "the frame...", "the camera shows...",
"we see...".

- Perspective: Describe human body sides from the subject's own perspective (e.g., "her right hand" = the subject's right hand) to avoid ambiguity. This
applies whenever a body part enters or moves in the frame: always specify whether it is the left or right (e.g., "his right hand reaches in from the lower

edge"), never a bare "a hand enters the frame".

- Pronouns: Use singular pronouns ("he", "she", "him", "her", "it") or a singular noun phrase ("the person", "the rider", "the child") for single
subjects. Never use "they"/"them"/"their" to refer to one person, as this can cause the model to render multiple subjects.

- Spatial Phrasing: Use spatial relationships for motion (e.g., "enters from the left", "rises above the horizon") rather than camera-centric
descriptions.

- Camera: Include camera motion only if specified in the instruction; otherwise describe from a static viewpoint. Keep any described camera movement



subtle and gradual — do not exaggerate altitude loss, tilt angle, or speed beyond what is minimally implied by the instruction. Do not use the word
"transition" when describing camera motion.

- Cinematography Terms: When the instruction references a lens, camera, or filming technique (e.g., "probe lens", "macro lens", "fisheye", "drone shot"
"GoPro"), treat it as a cinematographic style describing how the footage is captured — never as a physical object visible in the scene. Mention the style
(e.g., for a probe lens: extreme close shot; for a fisheye lens: extreme wide angle fisheye view) rather than mentioning the lens or camera apparatus
itself.

- Timelapse: If the instruction implies timelapse, explicitly use the word "timelapse" in the caption and avoid exaggerating its effects.

- Cuts & Montages: Always describe a single continuous shot with no hard cuts unless the user instruction explicitly used words like "cut", "hard cut"
"jump cut", "shot change", or "montage". When multiple shots are requested without specifying an exact number, describe at most 3 shots, and dedicate the
majority of the description to the opening action before any cut. Never use phrases like "the first shot", "the opening shot", or number shots as "first"
"second", etc. — simply describe the action directly.

- Tone: Neutral, objective, descriptive. No opinions, value judgments, or inferred emotions unless physically observable.

- Length & Format: Write exactly ONE coherent paragraph of 5-8 sentences. No bullet points or lists.

USER INSTRUCTION:
"{description}"

### PHASE 2: NEGATIVE PROMPT
Using your final video description from Phase 1, create a customized negative prompt.

HOW IT WORKS:
A negative prompt describes exactly what a bad video looks like. Use declarative statements (e.g., "blurry faces"). Never use negative instructions like
"avoid" or "do not".

DEFAULT NEGATIVE PROMPT:

The video captures a series of frames showing macroblocking artifacts, chromatic aberration, high-frequency noise, and rolling shutter distortion. It
includes static with no motion, motion blur, over-saturation, shaky footage, low resolution, grainy texture, pixelated images, poorly lit areas,
underexposed and overexposed scenes, poor color balance, washed out colors, choppy sequences, jerky movements, low frame rate, bit-depth compression
artifacts, color banding, unnatural transitions, outdated special effects, fake elements, unconvincing visuals, poorly edited content, jump cuts, hard
cut, visual noise, and flickering. It features moiré patterns, edge halos, and temporal aliasing. Furthermore, the content defies common sense, generating
illogical scenarios, nonsensical entities, absurd character behaviors, and conceptual paradoxes that violate basic human reasoning and everyday reality.
The video looks like a surreal or glitchy hallucination. Overall, the video is of poor quality.

INSTRUCTIONS:

Delete any words from the default negative prompt that contradict your intended video. Keep most of the original wording and structure intact, and do not
add new items. Examples

* If you want scene cuts/montages -> REMOVE "jump cuts" and "hard cut".

* If you want a motionless/static scene -> REMOVE "static with no motion".

* If you want fantasy, sci-fi, or surrealism -> REMOVE "defies common sense", "illogical scenarios", "nonsensical entities", "surreal", and related logic-
violation terms.

* If the scene has flickering light -> REMOVE "flickering".

* If it is a night-time timelapse -> REMOVE "motion blur".

Output only the final negative prompt as a single paragraph, wrapped in <negative prompt> tags. Do not output any explanation or preamble.

B.4 M$WEFB (transfer) BRI FISE

XRERS 55, BATE T PR SOR BTN — D RGO RIA RIS, A5 B IS SO0 & R T A R BT S, TEIZR S BRI, DL R RSt RIA AT il
chat SARGHEZTE N IR B RER SR Z il:

BiHE: Cosmos 3 Base Generator Video-to-Video Transfer Prompt Prefix———#iG{14%, 7 AT B9 HIE S22 004 E. B, RIE s H):

You are a helpful assistant that generates images or videos following the user's instructions and control signals (edge maps, blur, depth, or
segmentation).

B.5 Ehi{E4E R RYIRTIAIRR

W ENVERASEAT 55 RS2 W PHAAT N B ARIE S IR, SNV ERIIUATAE SC 19 7CEE DL JSON AR B FE, 120k X0 FHARATUAE BR8P () G5 K AL R SOAR 24 3 RIS
RENERFENFEBAENEBGR, NEREE, &R, fitodRSwmit, BZRiamaR:

BUBHE: Action Generation JSON Prompt Template—— 1 cinematography.framing &ML (55— AFR/5 = AFR/BiARNL/ 2 MBI HFE2), idle_frame
FRIETCHIERZS RIEY, fps A IFIiR:

{
"cinematography": {
“framing": "<viewpoint description>"
}
"actions": [
{
“time": "0:00-<end time>",
"description": "<action caption as a sentence>",
"idle_frame": "<idle frames out of total frames>"
}
1,
"duration": "<integer seconds>s",
"fps": <conditioning fps>,
"resolution": { : <height>, : <width>},
"aspect_ratio": "<width,height>"
}

cinematography. framing B¢ TR A B AL, IR 22 58— AFR. BB AR, JEER 224 (wrist-mounted) MHLE HHEZI Z AN L, B4 B
A2 PR B, HEE SN TR] S KBS 2 TR duration UMM EREFD, DS UM JSON-caption A& sUERF—2L, % LA —ZAEE R generator 70 HFRML T



Ko FNER idle frame FERFERAZ/ WIS EE(SRND, X571 (inverse-dynamics) FEAFAT1E I 23 (RITTEE, KA 204 L R4 ERBEDEATUA S i
BRI P Rar. & 30 R T — ARG, HrrSHERNG R B E R R IG 1 JSON $&7Ria, F(EA Claude-Opus-4.6 fiftfrsid_LRAE,

“"cinematography": {

“"framing": "This video contains concatenated views from multiple camera

< perspectives. The top row is from the wrist-mounted camera. The bottom row
< contains two horizontally concatenated third-person perspective views of
< the scene from opposite sides, with the robot visible."

&
"actions": [
{
"time": "0:00-0:02",
"description": "Remove the cans from the tray and put them on the

< countertop.",
"idle_frame": "4 out of 16."
}
1,
"duration": "2s",
"fps": 10.0,
"resolution": {
"H": 544,
"W": 736
¥

"aspect_ratio": "4,3"

18 30: A BRI L, A 22 DA AN, AT EANIHE BN B — i FFE L5 K JSON $7r i iR b _EAWIEI 1 Jm e 88cie, (R RE S 4% 45 MM SR XIS HOG B A AR BIL AL SR IS

B.6 Cosmos 3 Generator fAE T

FATXFERLRY Cosmos3-Nano 5 Cosmos3-Super generator {fiH AT AR, EASHE 05 ERER A FEMIEE R/ JSON"FH caption”: &
FRAIR— BS FAIKAT 28— TR, HREAP G, Bk, WFARR, I RER SRS IR JFOMILE physical realism FBHHIARYEHL
HRMRMHIEG . LT 5e R OR 8 5, AR

BibRHE: Cosmos 3 Base Generator Negative Prompt

"subjects": [
{

"description": "Blurry, poorly defined subjects with inconsistent shapes and unrealistic proportions."

"appearance_details": "Distorted features, visible compression artifacts, muddy textures lacking fine detail, color bleeding between elements, and
unnatural skin tones or surface textures that appear artificial or computer-generated.",

"relationship": "Subjects appear disconnected from the environment, floating or improperly grounded in the scene without proper occlusion or spatial
coherence.",

"location": "Subjects are poorly placed within the frame, appearing at awkward positions that violate basic compositional rules.",

"relative size": "Inconsistent scale relationships between subjects and the environment, with objects appearing too large or too small relative to
their surroundings.",

"orientation": "Unnatural orientations that defy physics and spatial logic.",

"pose": "Stiff, mannequin-like poses with unnatural joint angles and impossible limb positions that look computer-generated.",

"action": "Incoherent motion with visible frame-to-frame discontinuities. Movement appears as a slideshow rather than smooth animation. Limbs and
appendages pop between positions without interpolation.",

"state_changes": "Visual state transitions are abrupt and jarring. Colors shift without motivation. Surface textures flicker between different
materials randomly. Outlines shimmer and vibrate.",

"clothing": "Clothing appears painted on with no sense of material weight or drape. Fabric textures are flat and repeat visibly."
"expressio "Frozen, uncanny valley expressions or expressions that change abruptly without natural transition.",
"gender"

"age"
"skin_tone_and_texture": "Waxy, plastic-looking skin with visible artifacts and inconsistent texture resolution across the frame.",
"facial_features": "Asymmetric facial features, extra fingers or limbs, teeth that appear blurry or malformed.",
"number_of_subjects": 0,

"number_of arms": 0,

“number_of legs": 0

}
{
"description": "Extremely low-quality subjects with visible rendering artifacts, broken mesh geometry, and completely unrealistic proportions
throughout.",
"appearance_details": "Distorted features, visible compression artifacts, muddy textures lacking fine detail, color bleeding between elements, and
unnatural skin tones or surface textures that appear artificial or computer-generated.",
"relationship": "Subjects appear disconnected from the environment, floating or improperly grounded in the scene without proper occlusion or spatial
coherence.",
"location": "Subjects are poorly placed within the frame, appearing at awkward positions that violate basic compositional rules.",
"relative_size": "Inconsistent scale relationships between subjects and the environment, with objects appearing too large or too small relative to
their surroundings.",
"orientation": "Unnatural orientations that defy physics and spatial logic.",
"pose": "Stiff, mannequin-like poses with unnatural joint angles and impossible limb positions that look computer-generated.",
"action": "Incoherent motion with visible frame-to-frame discontinuities. Movement appears as a slideshow rather than smooth animation. Limbs and
appendages pop between positions without interpolation.",
"state changes": "Visual state transitions are abrupt and jarring. Colors shift without motivation. Surface textures flicker between different
materials randomly. Outlines shimmer and vibrate.",

"clothing": "Clothing appears painted on with no sense of material weight or drape. Fabric textures are flat and repeat visibly.",
"expression": "Frozen, uncanny valley expressions or expressions that change abruptly without natural transition.",

"gender '

"age" 0

"skin_tone_and_texture": "Waxy, plastic-looking skin with visible artifacts and inconsistent texture resolution across the frame.",

"facial features": "Asymmetric facial features, extra fingers or limbs, teeth that appear blurry or malformed.",
"number_of_subjects": 0,

"number_of_arms": 0,

"number_of_legs": 0



}
{
"description": "Poorly generated subjects exhibiting all hallmarks of failed neural rendering -- flickering edges, inconsistent depth, and uncanny
spatial relationships.",
"appearance details": "Distorted features, visible compression artifacts, muddy textures lacking fine detail, color bleeding between elements, and
unnatural skin tones or surface textures that appear artificial or computer-generated.",

"relationship": "Subjects appear disconnected from the environment, floating or improperly grounded in the scene without proper occlusion or spatial
coherence.",

"location": "Subjects are poorly placed within the frame, appearing at awkward positions that violate basic compositional rules."

"relative_size": "Inconsistent scale relationships between subjects and the environment, with objects appearing too large or too small relative to

their surroundings.",

"orientation": "Unnatural orientations that defy physics and spatial logic."

"pose": "Stiff, mannequin-like poses with unnatural joint angles and impossible limb positions that look computer-generated.",

"action": "Incoherent motion with visible frame-to-frame discontinuities. Movement appears as a slideshow rather than smooth animation. Limbs and
appendages pop between positions without interpolation.",

"state changes": "Visual state transitions are abrupt and jarring. Colors shift without motivation. Surface textures flicker between different
materials randomly. Outlines shimmer and vibrate.",

"clothing": "Clothing appears painted on with no sense of material weight or drape. Fabric textures are flat and repeat visibly."
"expression": "Frozen, uncanny valley expressions or expressions that change abruptly without natural transition.",

“gender": "",

“age": "",

"skin_tone_and_texture": "Waxy, plastic-looking skin with visible artifacts and inconsistent texture resolution across the frame.",
"facial_ features": "Asymmetric facial features, extra fingers or limbs, teeth that appear blurry or malformed.",

"number of subjects": 0,

"number_of_arms": 0,

"number_of_legs": 0

}

1,
"background_setting": "A poorly rendered, flat background with visible seams, repeated textures, and inconsistent depth cues. The environment lacks
volumetric depth and appears as a painted backdrop rather than a three-dimensional space. Vegetation looks like flat cutouts with no volumetric depth. The
background appears to have been composited from multiple source materials at different resolutions, creating visible seams and edge artifacts where
elements meet. Textures swim and shift across surfaces in a way that breaks the illusion of solidity -- patterns drift laterally rather than staying
anchored to the geometry they belong to. Background elements flicker in and out of existence between frames, particularly at the edges of the field of
view. The rendering resolution is visibly lower for distant elements, creating a jarring transition between near and far objects. Cloud textures repeat
obviously in the sky with visible tiling. Water surfaces lack proper reflection and refraction, appearing as flat animated textures. Fog and atmospheric
effects pop in and out rather than smoothly transitioning. Trees and vegetation exhibit obvious LOD (level-of-detail) switching. Building facades have
inconsistent window spacing and pattern repetition. The overall scene feels like a poorly assembled collage of individually rendered elements rather than
a coherent whole.",
"lighting": {

"conditions": "Harsh, flat lighting with no natural variation. The scene appears uniformly lit as if by a single overhead fluorescent light, removing
all sense of depth and atmosphere.",

"direction": "Inconsistent light sources -- shadows point in multiple contradictory directions, breaking physical plausibility.",

"shadows": "Hard-edged, unrealistic shadows that pop in and out of existence between frames. Some objects cast no shadows while others have impossibly
dark ones that don't animate smoothly with the object's motion. Shadow edges exhibit visible staircase aliasing artifacts. Shadow maps appear to have been
rendered at extremely low resolution, creating blocky patterns. Self-shadowing on characters shows visible peter-panning artifacts where shadows detach
from their source. Contact shadows between objects and the ground appear and disappear as objects move slightly. Shadow color is pure black with no
ambient contribution, creating an unnaturally harsh contrast that flattens the image. Multiple shadow cascades have visible boundaries where resolution
changes. The shadow rendering appears to be temporally unstable -- even static objects have shadows that shimmer and crawl frame to frame, breaking the
illusion of a stable light source.",

"illumination_effect": "No bounce light, no ambient occlusion, no subtle color interactions between surfaces. The scene looks like a poorly lit 3D
render from the early 2000s."
+
"aesthetics": {

"composition": "Cluttered, poorly framed composition with no clear focal point. Important elements are cut off by the frame edges. The rule of thirds is

completely ignored, leading to an unbalanced and visually unpleasant arrangement.",

"color_scheme": "Oversaturated, garish colors that clash violently. Color banding is visible in gradient areas. The overall palette feels artificial and
digitally processed rather than natural.",

"mood_atmosphere": "Unsettling, uncanny atmosphere that fails to evoke any intended emotional response. The scene feels lifeless and sterile despite
attempting to portray dynamic action.",

"patterns": "Visible tiling artifacts in textures, moiré patterns, and aliasing on edges."

}
"cinematography": {

“camera_motion": "Extremely shaky, unstable camera with visible rolling shutter artifacts. The motion is jerky and discontinuous, causing motion
sickness and making the scene impossible to follow.",

"framing": "Poorly framed shots that cut off important elements and include unnecessary empty space."

"camera_angle": "Awkward, disorienting camera angles that provide no useful spatial information about the scene. The camera path exhibits visible
mathematical artifacts suggesting simple interpolation between keyframes rather than natural camera operation. Camera motion is completely disconnected
from the scene content -- panning away from action, dollying during dialogue, and shaking during still moments. The camera appears to pass through solid
objects occasionally. Zoom is applied digitally rather than optically, revealing progressively worse resolution. Camera motion exhibits non-physical
acceleration profiles -- instant starts and stops rather than smooth ease-in/ease-out. Rolling shutter simulation is applied inconsistently, present in
some frames but not others. The camera occasionally exhibits impossible motion like teleporting between positions. Virtual camera stabilization creates an
uncanny floating sensation disconnected from any physical camera rig.",

"depth_of_field": "Uniform focus throughout, creating a flat, documentary-like appearance with no cinematic depth separation."

"focus": "Soft, out-of-focus imagery with visible chromatic aberration and lens distortion that was not corrected in post-processing."

"lens_focal length": "Inappropriate focal length causing barrel distortion and unnatural perspective compression."

+
"style medium": "Low quality compressed digital video with visible encoding artifacts",
"artistic_style": "Amateur, unpolished with inconsistent visual style",
"context": "A poorly produced video with numerous technical and artistic flaws that detract from any intended narrative or visual impact."
"actions": [
{
"time": "0:00-0:08",
"description": "Subjects attempt to move but their motion is jerky, temporally inconsistent, and physically implausible. Background elements flicker
and shift between frames."
}
1,
"text_and_signage elements": [],
"segments": [

{
"segment_index": 0,
"time_range": "0:00-0:08",
"description": "A single continuous shot suffering from severe temporal inconsistencies -- subjects that morph and deform between frames, backgrounds

that shift and wobble, and rendering quality that fluctuates visibly over time. Motion blur is applied incorrectly, smearing in directions that don't
match actual movement. Frame-to-frame coherence breaks down with individual pixels changing color randomly in flat areas. Texture detail level fluctuates
between frames as if the rendering budget varied shot to shot. Color grading drifts over the duration with no creative motivation. Noise patterns change
between frames in ways that draw attention rather than being invisible. Overall visual quality degrades progressively from start to finish.",

"key changes": "No meaningful progression or narrative development. Visual quality degrades over time."



"camera": "Unstable, poorly controlled camera work with visible mathematical interpolation artifacts."

}
1,
"transitions": [],
"temporal_caption": "The scene opens at 0.0 seconds with a poorly rendered establishing shot that immediately reveals low production quality. At 1.0
seconds, subjects begin to move but their motion is jerky and inconsistent, with limbs bending at unnatural angles and objects clipping through each
other. From 2.0 to 4.0 seconds, the camera shakes violently while the scene exhibits visible compression artifacts, color banding in the sky, and
flickering in the shadows. Between 4.0 and 6.0 seconds, temporal coherence breaks down as elements appear and disappear between frames, textures swim and
morph unnaturally, and the lighting shifts abruptly without physical cause. In the final 2 seconds, the overall visual quality deteriorates further with
increasing noise, blur, and a general loss of spatial coherence that makes the scene nearly unwatchable. Additionally, the frame rate appears inconsistent
with visible judder and stuttering throughout. Color temperature shifts randomly between warm and cool tones with no motivation. The encode quality
degrades in complex regions showing macro-blocking and mosquito noise around moving edges. Temporal noise patterns are spatially correlated, creating
swimming artifacts on flat surfaces.",
"audio_description": "',
"physical_realism": "No adherence to physical laws. Objects defy gravity, pass through solid surfaces, and change mass and momentum without cause. Fluid
dynamics, cloth simulation, and rigid body physics are all fundamentally broken. Furthermore, conservation of energy is violated as objects gain or lose
kinetic energy spontaneously. Elastic collisions produce inelastic results and vice versa. Surface friction is inconsistent -- objects slide on rough
surfaces while sticking to smooth ones. Air resistance appears to affect only some objects while others move through the atmosphere unimpeded."

}
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BURHE:HE 1(Box 1)—— Agentic T2I Critic Prompt(¥ReA SR BIPEAT ORI, 1EIFE VLM 7= 195 RBVEER & et i, fi@sl. e, WRERE. X
FE Y T B R IS, F AR R TR 2R B8 N L UG 25 B  sUR SR FUR [EE4F — 4 JSON A%, F markdown FlF2, JSON Z AMNRGH 3" & 4EREHT
0-10 A F4H ATV ES $54 (improvement directives):

You are an expert image quality analyst specialising in AI-generated image evaluation.
Your job is to produce an exhaustive defect report. Be meticulous: go beyond the obvious
problems and look carefully for subtle, fleeting, or background issues too.

The following image was generated by an AI image model.
{generated_image}

The attached image was generated from this prompt:
{user_text_prompt}

Analyze this image carefully and list EVERY quality issue you observe.
For each issue give an approximate location and name the specific object or
region involved. Report each distinct occurrence separately.

To make sure you don't miss anything, mentally step through these areas before finalising
your list — but only report issues you actually see:

* Physics: gravity violations, impossible collisions, implausible trajectories

Object deformation: morphing, melting, stretching of solid objects

Anatomy: distorted hands, faces, fingers, limbs; wrong body proportions

Lighting & shadows: missing shadows, inconsistent illumination

Depth & scale: wrong spatial relationships, perspective issues, scale inconsistencies
Text / numbers: garbled, floating, or shifting text and digits

Visual quality: blur patches, noise, compression blocking, visual artefacts, low-resolution regions
Colour: inconsistent coloration, bleeding, banding

Action correctness: prompted actions are correctly displayed

Prompt following: missing subjects, wrong objects, wrong setting, wrong action

.

.

.

Depending on the category of the prompt, you may also need to apply additional checks from the following list:

- Text/commercial/UI/logo checks: readable text for logos, labels, posters, billboards, product packaging, or UI. Verify exact quoted strings, spelling,
legibility, typography, placement, layout, and whether commercial/UI intent is visually clear.

- People/anatomy checks: if humans, human-like characters, body parts, portraits, or poses are present or required by the prompt, inspect faces, eyes,
hands, fingers, limbs, pose, proportions, expression, clothing coherence, and physically possible interactions.

- Fantasy/cartoon/vector/pixel-art checks: if a stylized medium is requested, judge whether stylization is intentional and clean. Penalize messy geometry,
inconsistent line language, broken vector shapes, muddy palettes, and unwanted photorealistic texture.

- Photorealistic/physical checks: if realism, physical objects, geometry, camera behavior, reflections, transparent materials, shadows, perspective,
scale, or contact matter, judge material realism, lighting physics, lens plausibility, and whether objects obey real-world physical constraints

Return exactly one JSON object, no markdown fences and no prose outside JSON:
{

"prompt_adherence_score": <number 0-10>,

"visual_quality score": <number 0-10>,



"aesthetics_score": <number 0-10>,
"physical_plausibility score": <number 0-10>,
"category_score": <number 0-10>,
"text_rendering score": <number 0-10 or null>,
"photorealism_score": <number 0-10 or null>,
"overall_score": <number 0-10>,
"issues": [

{

“category": "<concise label of your choosing>",

"description": "<what, where in frame, at what timestamp>"
"severity": "minor" | "moderate" | "severe"
}
1,
"prompt_elements": {
"<key noun or action from the prompt>": "present" | "absent" | "partial"
}
"category findings": {{"<check area>": "<concise finding>"}},
"improvement_directives": ["<specific prompt rewrite instruction>"]
"rationale": "<2-4 concise sentences>"

BUHE AE 2(Box 2)—— Agentic T21 Joint Positive/Negative Rewriter Prompt(¥ RS E B/ SUmiik & S HERT). 1k LLM i E—42 1 VLM 1
LR, BRI, E—RRIEM JSON 5 fHiERIA, BA ES % ORI T mUR RS FUR [E51% JSON, & markdown" #iHH134F & positive prompt 5
negative prompt Fi/MIFIZEE, 1] JSON MAIEEF resolution/aspect ratio ARZE FmHERiA A TEHI EARRHIRES RS, RAMIREMES:

You are a precise text-to-image prompt engineer. Return valid JSON only, no markdown.
Jointly coordinate the positive structured prompt and generator-side negative prompt so they do not contradict each other.

Original user prompt:
{user_text_prompt}

Application-specific guidance:

Apply the following sections as one checklist program. Do not first classify the prompt.

Apply each section only when relevant to the original user prompt, previous JSON, or VLM failures.

- Text/commercial/UI/logo checks: readable text for logos, labels, posters, billboards, product packaging, or UI. Verify exact quoted strings, spelling,
legibility, typography, placement, layout, and whether commercial/UI intent is visually clear.

- People/anatomy checks: if humans, human-like characters, body parts, portraits, or poses are present or required by the prompt, inspect faces, eyes,
hands, fingers, limbs, pose, proportions, expression, clothing coherence, and physically possible interactions

- Fantasy/cartoon/vector/pixel-art checks: if a stylized medium is requested, judge whether stylization is intentional and clean. Penalize messy geometry,
inconsistent line language, broken vector shapes, muddy palettes, and unwanted photorealistic texture.

- Photorealistic/physical checks: if realism, physical objects, geometry, camera behavior, reflections, transparent materials, shadows, perspective,
scale, or contact matter, judge material realism, lighting physics, lens plausibility, and whether objects obey real-world physical constraints

- General scene checks: always judge object completeness, layout clarity, subject relationships, background coherence, visual appeal, and absence of
obvious AI artifacts.

Previous generated image failed or scored according to this VLM analysis:
{

"overall_score": <number 0-10>,

"prompt_adherence score": <number 0-10>,

"visual_quality score": <number 0-160>,

"aesthetics_score": <number 0-10>,

"physical_plausibility score": <number 0-10>,

"category_score": <number 0-10>,

"text_rendering_score": <number 0-10 or null>,

"photorealism score": <number 0-10 or null>,

"issues": [
{
"category": "<concise issue label>",
"description": "<what failed and where>",
"severity": "minor" | "moderate" | "severe"
}

1,

"prompt_elements": {"<prompt element>": "present" | "absent" | "partial"}
"category findings": {"<check area>": "<concise finding>"},
"improvement_directives": ["<specific prompt rewrite instruction>"]
"rationale": "<brief rationale>"

Iteration history summary:
[

{
"iteration": <integer>,
"overall_score": <number 0-10>,
"prompt_adherence_score": <number 0-10>,
"category score": <number 0-10>,
“threshold _cleared": <boolean>

}

Previous positive JSON prompt:
{previous_t2i_json_prompt}

Previous negative prompt:
{previous_negative prompt}

Joint rewrite task:

Return a JSON object with exactly two top-level keys: "positive prompt" and "negative prompt"

"positive prompt" must be a complete JSON object with exactly these top-level keys, preserving their names and types:
{schema_keys}

"positive prompt" must keep resolution previous "resolution" and "aspect_ ratio".

"negative_prompt" must be a concise generator-side negative prompt string.

Coordinate both fields: strengthen required positive constraints while using the negative prompt only to suppress concrete wrong alternatives or
artifacts.



Do not put positive instructions in negative prompt. Do not negate content required by the original user prompt.
For exact counts, grids, text, geometry, or anatomy, explicitly block wrong alternatives when useful.
The positive "comprehensive t2i caption" should be direct generation guidance, not an explanation of this rewrite process.

f#R C:Generator ill4k A& R EXIEEE Synthetic Dataset for Generator Training

AR T generator FHEAYIZR (mid-training) AT AR — A& BEIE A U (SDG) B4, 1X2E SDG HUEEMX Wil 25 (pre-training) MUAMEE S 1473 #i
(distribution), AR £ Cosmos 3 YIIZEHHXHIXLE SDG BN IEAIH AR (ablation), 7% 22 JLE T AR IS B2 gL RS, HE R A HRM Hugging
Face #EEER) URL HHE; b5 8 — 4 S EBURERITIH R Ao

# 22:SDG BUEHEEAY, RGB. K% (Depth), :fl53#I(Seg). & (BBox). HURA (Phys). HHIZ4(Cam) 5 iR LA (Cap) &FIbR R R GHR AL,  “part.” TR # % (X
FRERSY clip BRI E A ARAR ).

BiEsE Clip #& S | FPS RGB RE Seg BBox Phys Cam Cap
SDG-PhyxSim 76,489 1920x1080 / 30 V v v — v v v
SDG-RobotSim 208,022 R—(varies) V part. part. - part. % %
SDG-DriveSim 264,000 3840x2160 / 24 — — — — — v
SDG-SynHuman 236,937 1920x1080 / 30 v — — — v _
SDG-Warehouse 122,952 1920x1080 / 30 V v v v — v —

C.1SDG-PhyxSim

I8 31:SDG-PhyxSim, wrecking ball 175t il e f s iE i (Corner AHH). MEZIAGRGB, LA, RIFhER, Z0diEs s,

HEi®, SDG-PhyxSim(PhysicsAI-WorldModel-Synthetic-Physical-Interaction-Scenes) f&— M A MU & ARSI 8, N A W 23 VB B 2 V)R 2 B 3
5%, BTELL Cosmos 3 Bl EIRA%;. 7 EL{E (ground truth) MR (rigid body) 8712 —— X B AR M EL S 3K45 BRI EL run #5 A PY AN E FEATLIL A
IR SRAR, ™ Y B RIF Y 5-8 #b, 1920 <1080, 30 FPS clip, &% clip HIECAHBMWISLEI 5 E]. TCHUE & IRIE, DL AETE G H 1 7 EL AR I S5H (LB P (R )
AR (annotation) (BOEE, MEHE., FULNE. RITHER), ZAMRES HMEF(procedural) 28k =% (dominoes, ball mixer. bowling.
billiards. towers. wrecking ball, objects falling. rolling ramp objects. rolling ramp obstruct 5 obstruction),&/N7 RS
N REEE NI R IS — U, 2RIRE. FEPUD (trajectory). ZAFIBIN N, BHEKRSHE. EHIRKNRS). Rkimi:. WikE?E
M, AR I 2 [ i,

¥ ¥, SDG-PhyxSim {#if NVIDIA Isaac Sim(NVIDIA, 2026f)3F PhysX WI{ASI44E 5L, I NVIDIA Omniverse Replicator K&, /M7 MgmTE
H—ABEEW uSD %= (asset): H LM, MRS E (SWHEN). PIAMIE, IBHELIR S BN SEEIBCRAE A L usda X, I AT clip #5 ] PAY
FEHRSUAE Isaac Sim HHOETER, 0iEREIREHRES— S MERME S 16 D PhysX 7240, DURIERE R #FSE — HAERERNSIT— BB I
FABTEL(0.01 8,25K 0.001 s/25), (E AT I8 - FWIEEIRAS, 4B clip BT (scene_name, scene_hash, seed) = uZHME—HRiR; B8 seed DARfIE M7
EHIFT AR RS 8RR, RSF. Bk, MR (IFE. WIEE),

Biit, TANRIE I AR EIER

o dominoes:ZHE &IN5 RIEIE;

o ball mixer:EFEHiHEE NRSZ KRS, clip 7 8 #);

o bowling: /& MRS T,

o billiards:HEABRE LAY S BRARE 5 Hek %)%,

o towers:HEBBURHUEST Yy i NAOZE ML,

o wrecking_ball:SZAgUB SN )22 50 3075 ARHER) i s HRER;

e objects falling:&ZEEMEMREMAR, i, HPkSHrE;

e rolling_ramp_objects: ¥ AR HRHIIE RS 5315 R,

e rolling_ramp_obstruct:7ESIE R AN A #AS KRG, 5 5eHid n i SR TENE; DU

o obstruction:ZAIRANIIER IS FASSLAERE, (2 kS 3 AR RS AT RS IN AP B A 1

X seed BRIKER, WIEME, BEHEREGERPM), BRSNS, WREER, MBS, S08 f S YR R wRiLL.



BilEhEgitt, SDG-PhyxSim KAl (& 76,489 ML H run, KEZ ¥R~ H 5 #(150 Wi)clip;ball_mixer f=Hi 8 ) (240 Mi)clip, FFf clip ¥4
19201080, 30 fps {EHE, & 1147 5,700 /7 RGB, X run MPYAME EAHHLR R ML a4 B s & —— B4 wrecking_ball #3508 Front, Side.
TopDown 5 Corner, ZEAMELTF 1,529,752 NMEGHHT MP4 SCH-(RGB MYHIAE (AR 1K), 346,147 MREMA, DL 47,073,033 5kiZ i 5> #] PNG, S Fif &
£ 14.9 TiB, Hrh DUCHUR AT £,
JEBWREARTE, PRaE 22 FrFIRSHh, SR run MR MBS AL
o BB Y IR (NPZ)s AN S ——Z0EE (m/s). s (deg/s). RiTIEs (rad) 5 BULAE (m) — B M ERRIZ D #IHIERSIH (objects x
frames x 3) sk JFHOZEABUE L TR, AT IH— LY S G,
o FYEFHEYPERE(JSON), HHRES, DREGEMNHARTUR, MABREKE, KBRREUD, FHUT. #/ERRE. WE R, B SRHERE, DL
USD prim B&4EH153 HIB € 9,
o WHEE G, FAANL. R R MP4, i SRR G gm S HBRIN P ERAS (L = X,k = Y, 16 = Z; i (LY 0R o 0 6 TR 5 A IR (B0 R 484 k),
& NPZ Hy L FIA—1k, 68 F — clip PR RIS AR R P R R (E (LR 31),
o BGEXME(USD), FTHZ run BEEE . usda X, AITE Isaac Sim HURETAEE

JE BIREHARNIR IS H 16 A2 FFV1 MKV, &R EIR dpy . SIIEEEILAE depth_metadata. json o A BIRE A% d = (v/65535) dipay 1KE
(18 65535 FRTCRURE). 5205153 %] PNG B+l “Bia—USD prim B12" W DLERIERS I S 03— B B JSON ITR N2, ShZ. FOV. if 5 B 18I,
FRAARIE I B85 USD 5 E (scene graph) PARAE 14 75 207 o

C.2 SDG-RobotSim

BB, PhysicalAI-WorldModel-Synthetic-Embodied-Robot-Scenes(A &5 SDG-RobotSim) /& —M5e 2 & M AYHLES NATIERVE, F T Cosmos JIlZk,
T EESEY A, BERE (embodiment persistence)., #ZflsfE, KINFEHIAE ASTESLS SI1E KA, AT v1.0 it & 386,270 & RGB
MP4 clip, MiEsRif#, #$1F5 NBIES =24E55, IZRAMOT AN BA—F B oy U B i 2 8 S B apas A, PUENLERA. NTBHLER . [EE RN, X
HBRGS R F-BELMAGHA, SUBSEM B WA 32,

x o

AgiBot A3 (27.82%) Unitree H2 (27.79%)
Motion
170,735 clips
(44.20% of total) o
Simulario (14.88%)
Manipulation | E > ‘{

110,115 clips

(28.51% of total)

Collison

105,420 clips

(27.29% of total)

[ 32:SDG-RobotSim HHgH#8 Y, clip #3598 = MESSHG——I25(Motion). #:/E(Manipulation)5Hii##(Collision)—— &K AL H £ SV A2 S iH—S 455,

3% % 22 1 SDG-RobotSim ity 208,022 ¥ clip, AT 1IESXIIATTF v1.0 LARHRH 386,270 B, Bk 112 A —55(38 22 ATREZ IIZRSPR R 74, IFOORVEBIH), 26080t 3%
22 ¥ SDG-PhyxSim ity 76,489, 5H “fAH run £ —H(HER run & 4 B&AEHL clip, % clip 20 4 5,

ki KER. SDG-RobotSim 4% NVIDIA Isaac Sim. Omniverse. Isaac Lab MAHSEHLER ABUIEARARSI(NVIDIA, 2026f,e) /A, &T USD M E
H5EPEmokgE R, ZEMMRICE T K H Isaaclab 5 MobilityGen (NVIDIA, 2026g) Y flf f clip, & I DreamZero (Ye et al., 2026) .
MimicGen /DexMimicGen (Mandlekar et al., 2023; Jiang et al., 2025)5 Simulario/DextrAH (NVIDIA, 2026d)#:1E clip, AR #ES SAGE (Xia et al., 2026)5
SceneSmith F3% FRIEH SOMA NJEIZ3) clip, ZERUBINE SN R S5, RENULSE ™ SR8, TR 2 AR0IE BEANTE E 5 B AR T
8, HIE I A 2T e 5 RS | SRS, SRS Ve SR B TR 8, e, B IETHIER, CARES A WA BRI VLM 4Bt (critique).
BisEgit, A v1.0 fREE 386,270 Bt RGB MP4 clip, T34 389 > WebDataset 43 fi. 125/ (Motion) & KM —HE, & 170,735 B SOMA clip(44.20%);4%
£ (Manipulation) &% 110,115 B(28.51%); R i (Collision) & 105,420 B%(27.29%). &K, %L MR & 170,735 B SOMA 23 clip. 103,340 B
IsaacLab filffi# clip. 80,162 £ MimicGen #1F clip. 22,926 B DreamZero #:{F clip. 16,384 B Simulario #{F clip 5 2,080 B MobilityGen clip.
SOMA T & 37,709 MEILIZNH, LN SAGE 55 SceneSmith N33, 81N 31 & AgiBot A3, Unitree G1 5 Unitree H2 ZAML3E AR %,

TCBURSARTE, BB clip & RGB WS RATOTEYE, s E51R, AMasii, BAWA, Trbnilfg, 5 CASa4Fk, APECE, b, clip KIES
AR 7 A IRAS, R A AR BRI AT REA MY S LA AR, IR, ARIMBUTERIRAS, WAL, RAREE S S5 MIARE, A A& IEN, A SR



(caption)H RGB clip 515 EarcdidE4 i

C.3 SDG-DriveSim

BRIR, SIS 2 G AT B e K, (L7 A A 2 WA LA SR, T X 9 31725 S e S5 R ) N B A K BN 22 R R K R 2R LI R, SDG-
DriveSim(PhysicsAI-WorldModel-Synthetic-Autonomous-Driving-Scenarios) /2 —/* ] NVIDIA Omniverse {/j BG4z A A KRR [ 20728 47 57 5 BT
BRsk, B 1ENT EL ST BABGE AT 25 AP A SR X — 25 B, 1B clip /2[5 — 4 F 7F (ego vehicle) RJEMZIBS 5# M, N H_E—EMI S AHNIAIRE I
FOA B HINLAY VLM A SOA,

EEM PR B R, XSRS S AE B AR Fh AR D o DUR SR R —— P B E R HL, WRES T (nudge) (S IR, MHBEEYIA (cut-in).
B, KA RIIRE LS IR AL, DAR SR F AR U 04T AR 52, B T4% 5 24 Scenario Agent M H2R1E S HER AR A 75 gm0, i E S5 WS B 0 5 Fp 123,
BATTA] AR P S EE BEAE R F] — corner case (AR RHESI 1A,

B, BAgHEHI REBRVRIFNE— RPN, 28, REWEE. BSHIM R CARZEW 517 A\ % LIME A4 G, R — 2 A BRI AT DAfE
IR S A S RIS, HS BB N S IR X 3 K

PiEBEE, SDG-DriveSim H—#METE 0penusD zZ FAVETREMR 7 = AR /K Zer™ th:— 1 H LLM 39X scenario agent it B ARG S H& /R AIST T
USD 1A ACE, B 5 17 B AR RO RC B e e A & 1 3, TR B AR = — L clip. 87 RSk —sktE OR, mdl, B, HgE=an
WIEE), —MRRG NS, —EBHE07 R (camera rig). —#iE %, UK —HRIELEN. $ORTTHETH. REEHUE, 2B, PN, MESAT. FIEE.
TN SH) 2B ERER 51T N, LR FREMNLT 2 —Em BTN 4 AL S (120° §i) A, 30° AT IMNFAS 70° S IA ML), AR —ETEFFELE LY
JEZAN 200° AARMEANL(/E. 4. J5) PASEEE 360° PR & 7 AT R BAHEEIIARSENE., ZRSE0E, MEMR. EW517 A-Es LEThs

RZ T HE ALK,

Lane Change

&

14 33:SDG-DriveSim #fi#, SDG-DriveSim Jy# s FC A A MELLR R A A M, Erhas Bdagerd) MG RIS 37 5 (R R, NSRRI, ELZE 5K,
A, FRMDESHT. TTAHIZE, B RENL).

BIEkgiit, 281 SDG-DriveSim &AL & 264,000 B clip, & 47 1,467 /NS, DA 4K (3840 X 2160). 24 fps 7E 4, BEL clip RHEZT 20 B0, 290 B 1.27 12
Wi RGB. clip 2 fifE-L AR EMUIN(32.9%). 1T AN (21.1%). FE4ARALIE (12.9%). 1T A (12.4%). ZE4HRVIBIM(9.2%). FHMIEST(8.8%) 5 M2
EAF(2.7%) ZRAGREA T 9 IRARFIERHE, 10 KEFE=. 8 MTAKRE 3 FT ASEZIK, G MIREE 1 9 M OBERHSITA.

TLBUE S RTE, BUBSRIA RN DX, SN video/ 5 description/ FHFt, B clip I EH Y MEN H— DS, #5I8SOAR) % :24 fps
1) H.264 4ih% RGB, Jil b AR AL 08 S0, Horp & ik . gk, DA — 20 2 5 1A] 7 40 419 | SR8 & 08 (t2w_windows & HE W (start frame,
end frame, caption)), clip &7 RIcEdEIdzE weather, time of day. surface type 5 region,

C.4 SDG-SynHuman

iR, SDG-SynHuman(PhysicsAI-WorldModel-Synthetic-Digital-Human-Scenes) /& — > KHUEL & AT S8 4, N2 918 B fE 2 7% 3D IR P I EL T A
(digital human), 2 B A PRI B & BORE 2 L i B OB e BLRE SARDLASNS), clip 7E 60-120 FOPILRKFN 1A — 2, B R E 1-9 M JIFEA
PSR, BNEL EASMNAEE, SEIREMSAENPUE LM FHERRE. BN 280 R B R e M B, R AR BE AT E 9 M NS B S rIE B E
B, ISR RBRITIIN SR, AERLISEZ ML, RIS S 5 N\ ad B A,

34:SDG-SynHuman P, MZEFI:RGB. IREE; 7B =SNG ENIIE,

iEBEE, SDG-SynHuman H NVIDIA Wik SDG /KA AL, 1% /KA EETE NeMo Agent Toolkit. Omniverse. OpenUSD 5—AR4mfEfEuh < o I



TR —BMNLS 2 DTN, B OEEIR— BB 781 5 g .

FEALAT 938 3 — 13 )2 2y e 47 1l % B B A% — Fh LIS 3 (0 # 1k static, BRER tracking, ZF# KAT fly-through. 9NZk/¥R%% arcjorbit, & — AFk
egocentric, ZFJ¥ zig-zag B bird's-eye) 5 IEMIRIIZHNZE (WH}8) shake, B drift. MIRFUIFIZE breathing sway. =% dutch angle, ZfE#f
i zoom, EF% crab SN tilt)ZH &EoR, I ) EE MR 5 30 2 (D4R 2% N\ 2% ) DARAR (L SRAERY B T8 SCHMZR) P TAECREF clip IR B [RIIN R 18 80 15 %
SR, BeEER, SiE, HHUT S5 SRR R E OREE DIEAISNIL, BiE, iR B RSS2 e,

R G NVIDIA 7§, 8 E SceneSmith /R = 85 5 (Pfaff et al., 2026)(IZE N5, LAl The City Generator Blender ffiff:(Durr,
2026)4 FY AR IR, TE G, (5 EL 2 E R MRE USD 57~ RGB M5, B SR EE 5 B WUE AR E , T T 75 A LARTERT AT SEENRf 2 PR AR S LAl
&,

BREG, F& SDG-SynHuman KRR & 236,937 B clip, & 5,841 /N #IS, clip I 1080p, 30 fps &4, AT 60 % 120 F).2 [, 92 88.8 7,
ZINRL 6.31 {2 M1 RGB, F DAAHFI N 18] 3 3 28 pl e v ) FE RR BE W5 L 288

BHEHEME 4,050 DARMEF AT, 8,184 BURMEFNE, 198 NMEMNIEE, 200 MEIMRATIE, DA 14 MHNIZ )7 5, (4E static, flythrough,
tracking, arc. egocentric, zig-zag. bird's eye. tilt. shake. drift. breathing sway. dutch angle. zoom 45 crab, B MZFREE—/ 3D L, —Hh

JEIREAF, —FMNPUES 1 2 9 M TEAINL, 3hiE, 757 1 RS HLEan B G 7228 tk, IZEERENIHNLIZEZIHLE T4& 23 5% 24,

# 23:SDG-SynHuman HE:MBPLZSINS i, 190,670 M7sRAE-LRIEZNA A& L B SR A — R EAPLZSIR AL, Al S Z BERFARNIZE 2 WA 24,

iBEhERY b4 &kt 88
static 71,006 29.97%  MANLIEREE T HI i B S5 AR EE
egocentric 33,070 13.96%  AAHLRI 9 EA A Gl REIRI S — AFRR Ao
tracking 36,978 15.61%  AHBLERBERE S B REFEL,
flythrough 36,852 15.55%  AHHLIES IR AT S5
arc 37,166 15.69%  AHALIRINERS: HbRiga),
zigzag 15,294 6.45%  AABLEGEEIFIN 224G A RS
birdseye 6,571 2.77% @ ki FEBHARDLA
ait 190,670 100.00% —

2 24:SDG-SynHuman HRFAPUSHTEERIN K, IRIESE 2 ATAE I [F]_EARE B A & 2, R R A IR SIS Bl B B, 11— [ SN R A A

iBEhE TEERBFHE (1) B) e
breathing 1,221.77 YNGR FERIZE).
drift 1,211.96  BhIFEIZI MmN AR E RS
dutch_angle 1,205.72  SeRiaanbest, = L AT £,
shake 1,197.87  FHRiMPOIEN B 5 hes 0.
sway 1,101.28  RIBSEIIRYIBH, PEREHETLL 5,
zoom 1,184.09  RECEHLRILRIATEEH),
crab 373.72  {RFFIRLTT A NIREA R
tilt 195.33  SUKTHIN LRI ITEEE.

TR SR, BAEELL 1,215 4 tar 9 A, BT shards/ T, 800 4T 200 MEA, SRR (DL UUID v#) (05 H.264 4if5 1 RGB, 7 T
video/uuid.mp4;FFV1 JC#t 1080p iREE, T depth/uuid.mkv, JFECE — {7 JSON ICIRETEE. /¥R, Wi 5 EUEA R DLEL R 5 i B WAL SR 7
F meta/uuid camera.json; 1% & %t £ #E 7 T metas/uuid.json(FRBE. e M. BAER., MHAE B, IhETES), B fouBEET
description/uuid.json(AEMIYSET-IEE, SITER™. BAL. KIFHAL), BRI M USD 75 B LA E M7 XA K. & 34 JBR T EAMNS ENIE R
RGB SR EHi AL,

C.5 SDG-Warehouse

HEiR, SDG-Warehouse(PhysicsAI-WorldModel-Synthetic-Warehouse-Operation-Scenes) & — M 58 42 /7 B € FE PR Hh TE i1 58 N Tk 22 235 il
BRI EIRS R D OB AT R AR, B LPASH YR AT JI1Z5 A 75 B AR FiR 2 ELAEL DR LR AT E O B AR i AR R R . BB EL
BRI, G — WA e R R R S BT, RN S0 MR R —— Y- A AR 2 (near-miss) (23%). GEK KK T ABIR(36%). X%-
TRZRRE (209) 5 G FEBE BN (21%) —— 352 12.3 J5 B clip(2) 412 /NIAR), 53 9ER 19201080, 30 fps, BIRHTEL run B2 ANFEEHENLIA

AT FUEREBERG, DU R 2 EE NVIDIA Isaac Sim b, BRFAGRAE— QMR RAUENR. AL DROF G EIRMER, 385%, 8BS
PERIBENL——H Isaac Sim Replicator Object (IRO)# i, FAEMR SR — T NERSGITH. XEEBE ST, DA E CEURE S 20 AR 194
Hl77%——H Isaac Sim Replicator Agent (IRA)f 5%, MHUBFCESELH, BIR run REEHEE, BEESIA; TAE™S550EM Isaac Sim e
KA, AR A G A, BIRITE run AME—RBENL seed &, 1% seed #2HIFTABENL R R (7R, U, RS HSIE, BENE S FENF),H
A& run AHEENY B AT E I,

PRI, B MENLILfA T2t — B H.264 RGB clip 5/FGHRMWARE: BRI (FAGEAN B — AT AR R); LBl o #I (R R 1D ANEHEI R A7 = IE,
Wi (A2 (K); 8 (1 El(shaded segmentation, i 5 TR (0 3D ERITER); 746 (U0 HI_ L5 Canny IW4 ;X & MUEREFETREMR S IERAY 2D BESHA



St 5 ELE &, AN 3D A Tl L & DURR LN M2, SEERARIEIUIE 22 DASRIS LT TE 50 RGB clip —If &1, run &M MTEIRICRIARER, Rl
seed, W SERERIE R, FOFSE(BIAN LR, )()4@)( R BB R R) S YCIBENIL, & 35 R T 81 R — M) 2SS,

Lu‘\,a

1D oegtuciiauui DIECCEL O JucuLauuu
3 13 -

INLALTLILIDD

TR

LULLIDIULL

I4 35:SDG-Warehouse $ilifE. V9175 R HARERRBIMIE (RGB clip, EEFRE, SBilrEl, &S Canny 18%),

C.6 SDG #EEHS

D BGE & RPN A IR BB ELE RN 78, 1A I7E Cosmos-Embed 1 MUK AZE ], 704 HARK I 2R 17 S SR ML E, [ 36 AIMML T HUIZRS SDG
AR S T LRS54, 3% 25 MILL “O i BSIR” ke, Bk T8 SDG RIFSIFIZRmPRIEE R, JXLEL R RRI:SDG S8 TS {5 web HIfH
FNZRTCIEFE ) S K X,

14 Pretrain data
» ,@' ) e  SDG-DriveSim
£ SDG-PhyxSim
087y, ° I
12 o f e SDG-RobotSim
R e  SDG-SynHuman
10 e  SDG-Warehouse
',f“‘“' - g
N 8 ) 4 5
5 A
6 L o’
b3
2 2
}
0
2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0

UMAP-1

14 36:BilIZE S SDG LA TR AL, 3 20,000 DHIYIZRRIE LK E) SEA SDG KIFHINIRFER 200 B clip {4 PCA—UMAP £8%. 84 SDG RIFHTEK— ik H R B REM X
RSN AR R R EE,

# 25:SDG FWMLRRTERIER, XA RIRRNLIRFE 10 78 chp,i‘fﬂf’ 20,000 /‘Bg*rhlu i, CosSim 3 max; cos(g;, ¢j) MIHIH, MMD? H A fe s SR 2 5 (RBF 4%, A8

JARAHTE)o #Local FZAKIFAITITES B AR TR L% A %H’J?#ﬁ: MAETUR T,
b3} CosSim 1 MMmD? | #Local
e ) 0.796 0.005 19,934
SDG-DriveSim 0.667 0.119 5,577
SDG-PhyxSim 0.589 0.221 6,644
SDG-RobotSim 0.627 0.162 9,760
SDG-SynHuman 0.650 0.191 4,975

SDG-Warehouse 0.712 0.361 1,920




C.7 ;HR4SCIS:SDG HUREMNR R

FRADELAEGA SDG KR L A, DRI A TOA A 252 (Cosmos3-Nano), B 55 AR 7] A B A BOR IR AN ] s M s A ol R it 5 Uk BR AR, T 2%
1435 PAIBench-G T2V i (Zhou et al., 2025¢) ¥l 1% 4R 5 — N B R 73 (Overall), —NE&K1 R & 2 (Quality), PAK 7SN F 47 - 7 7 (Common
Sense). HANZHE(AV), Hl#A(Robot), Tolk(Industry). Af&(Human)5¥(Physics), Z5RICETR 26,

% 26:SDG Bk, /£ PAIBench-G T2V(Zhou et al., 2025¢) Ll &M R — I Lt 4, H 45— SDG SRIRIBAata; SDG-ALL IR & i i RIH. HlARRH
XA RIS UL DA R (SO FRIZO PR, H55 PUE IR AR N SRR AR (AR, ORI o

=E Overall Domain Quality Comm. Sense AV Robot Industry Human Physics
LR (T ZE) 79.67 =0.00  86.87 +0.00 72.46 =0.00 91.89 +0.00 70.86 =0.00  87.37 :0.00 88.66 =0.00 85.46 *0.00  94.58 :0.00
+SDG-DriveSim 79.76 +0.09  86.97 +0.10  72.55 +0.09 92.41 +0.52 70.48 -0.38  88.26 +0.89  88.92 +0.26 84.91 -0.55 94.58 +0.00
+ SDG-RobotSim 79.66 -0.01 86.60 -0.27 72.72 +0.26 92.22 +0.33 69.83 -1.03 87.60 +0.23 87.44 -1.22 84.99 -0.47 94.50 -0.08

+ SDG-Warehouse 79.74 +0.07 87.00 +0.13  72.48 +0.02 92.34 +0.45 71.15 +0.29 87.97 +0.60 88.63 -0.03 85.01 -0.45 94.79 +0.21
+ SDG-PhyxSim 79.62 -0.05 86.68 -0.19  72.56 +0.10 91.57 -0.32 69.44 -1.42 88.17 +0.80 89.51 +0.85 84.77 -0.69  94.72 +0.14
+ SDG-SynHuman 79.79 +0.12 87.16 +0.29 72.41 -0.05 92.55 +0.66 71.33 +0.47 88.60 +1.23 88.51 -0.15 85.08 -0.38 94.56 -0.02

+SDG-All 79.77 +0.10  86.97 +0.10  72.56 +0.10 92.40 +0.51 71.19 +0.33 87.68 +0.31 88.79 +0.13 84.99 -0.47 94.67 +0.09

B (BRERA G = SRR (1) S5 B 25 R 5 s Bk E A N—— (£ 15 (SynHuman) & Overall 1% +0.12(79.67—79.79,£4 0.15%), H. RobotSim(-0.01)5 PhyxSim(-0.05)
eififd Overall Wk SDG MIHME EZRBAEAN IG5 b, T AEEE RS, (2IEXCSRAMEE A FXFR “SDG-DriveSim £ Robot BRENFR A #(+0.89)” {H&H Robot
Hlli R 2190 SDG-SynHuman # +1.23(1ESCR/G B A5 1TI%{H); £ SDG-ALL “Hif$df Quality 43(72.56)” ,{HZ#H Quality 5l SDG-RobotSim HJ
72.72. (3)Human FIFEFTAZARIE—FIsh 2L R 2L 85.46 RINZSIi—— AR DMS BH X2 2R B R IE S AEL N NFHE SynHuman tREESE
F+ Human S8, fEE A K T A AP sim-to-real ZEE AN 30X R “GMA BRI S L@ RBEHRR S, KIE mid-training BB, midESIRBIE" 1%,

VR, TE SDG AR BRI — AN —BUW AR G RIFIRTH 2 AR T 5, ) T 2505 B3R N A 534, SDG-DriveSim 7£ Robot IHES
IR 26 (+0.89), I Hi K AT Common Sense #27H(+0.52), (KB T8 3117 v £ & 453075, SDG-RobotSim £ K H X BN Quality M4 FHRK
(+0.26), H3&E R FH Robot 43(+0.23), SDG-Warehouse 7£ Overall, Domain, AV(+0.29)5 Physics(+0.21) FH7RIIZ A EMZE (L, [RINTE Robot FARFHZ®
FIN(+0.60), SDG-PhyxSim FMk T KM B —Filgd 25 : Industry $#27 +0.85,Robot 27 +0.80,1X 1525 FHY MR TV 54%/EN%. SDG-SynHuman /2
FIN S 1 B — SRR BUfF (E EA 53 (79.79), H4E Domain(+0.29), Common Sense(+0.66), AV(+0.47)5 Robot(+1.23) FEZHFEMIERAR R, DA NH
DB RRNE 2 PR T —MANER 2 2 N IS s s =S

Sim-to-real 72 ¥f 5 Wbk ] i LA, (EFTH SDG K, & — BB LB BIE Human 31§ 5 b B8 & — AN IR & TE — B S R —— M
-0.38(SDG-SynHuman)#| -0.69(SDG-PhyxSim), {EfFERIZ, BMER L THES AR B ER SDG-SynHuman R ENIX—74, X$E/R sim-to-
real ZZFETE S5 NAHSCHIMGE A LIS Y BRI B am B TC 15 AUE B RO IR LS S I E S ARARIAISNIL. B/ E ST 0RHIE, DUEIX — ISz 5, 36T 2
B, UL RS I RIF AT g 5 2 IE 21245 ——SDG-RobotSim $iff T AV(~1.03)5 Industry(-1.22), i SDG-PhyxSim A #7FE M E LRI IH T AV JB{L
(-1.42)— XM T AR & 21K, TR RE AT (AT B — (T L 45

TRAK SDG-ALl B IZifimiRas. 7 E 25 SDG KR (SDG-AIE LI EFR ) \IT_LEG — B IE R, (X Human 5 H 5% FiF(-0.47),1x 5 L3¢
MEEENH) sim-to-real ZHE—5, EHIGF T RILAI Quality 73(72.56), FLEHAMFT A TR L3RG — BT+, RIIKAE L AEPERERS ] 3 —RIRAY R E, HETIX
LESE R BB EARTIE— DL IR N 2R B 48 SDG B SR 5 ELSLAY e S g T — A NN ERo 1X— TR BERE IR K 5 AR o B ) TR 2 )
FRERSRE, SCREAR B HAE T 2R AN ELSR M 2R 1R AR AR B S A SR

ff}3 D:Cosmos3-Edge LLM #£E!j)II% Cosmos3-Edge LLM Model Training

Cosmos3-Edge i f—MMEFEIZRIFEE (dense)2B EF MLk, HYIZRENE BT ITRR: SE IR, B E S (supervised fine-tuning, SFT), Filll 2Rl B
SO MR R R, BN FRE A BF16 KSR, Ak R B L R 2,

SEREWIES, TERREFIIZM B, A TER B Nemotron WillllZRIERHGHEIT 15T token =, B 8,192 token HYFFIKIE MZ % 2B 1) Edge T, %M B HM D
T B St — A B % M EEIR & (data mixture) b OE FHUI% RIS E — N E SR RAGES EMOSERIN%. SIER A% frP A (hot-swap):
Gk 11 20 A T ZRA AR 25 R0 I B R B PRS2 ST 3R 2, TRtk U TR & R ke BT AdamW, (B2 ST 1.2 X 1073,(By, By) =
(0.9, 0.95), FLE T K 0.1, 8% & 87764 1.0, FkA1R A warmup-stable-decay(WSD)*# ) 51 & I 1L BRI & 1 V)i 215 MARE (stable) B BN 2 18
(decay) B ERHEHAT 75, 4r1RlB% (tokenizer)5 NVIDIA Nemotron-3 R4% (NVIDIA, 2025):H,

K EFY R, (K BN B, #1414 Cosmos3-Edge F T L R 9 EH 128K token, REY G N 1344+ 128K token HIIlZRF5,1%
i B2 1 8 S E AR H SR AR A B IN T I 32K token JrHIHKIE TN EHENE S i, 16 BRSO RIHEL, FATPA 128K PHHK LR, 7K RoPE base 25 % 1e8,
FOVE 1.2 X 107° BEBCESI R K RSB ES LR 90B token, %M EXAIEUIEEL EL N K I ZHIR & MR ARES 8096, A% 209 AN KSR I (QA) ¥,
WBHIA, A K E Nemotron-Cascade-2(Yang et al., 2026b) i M HOASGE, HTE 50U 72, WEEE. miE, B, EAME, fE2MmE, TAMGH
RIS REIA (code-agent) (155, BUEGE LI EL) 2,600 /5% SFT HEA, FATHIX LA AST i (pack) ik 128K token /731, 15514) 260 J7 54T @GR
SEREAR, BAE A — SFT KB B4/ batch size 32 Y%k, F&A 1A AdamW fRALES, 2312 2 X 107°,(By, By) = (0.9, 0.98), &5 b BIMAEI1EL) 1.7 4
epoch JFIXENEME XA 14 J7 MR

BAME— A S MM, B2 FEE, K LT 0518 M6 I ORI HEIE I (benchmark) - 3¢ SFT B HMMT25 Feb(Harvard-MIT Mathematics
Tournament, 2025). GPQA(Rein et al., 2023). MMLU-Pro(Wang et al., 2024d). AA-LCR(Artificial Analysis Team, 2025). [FBench(Pyatkin et al.,



2025a) PLJ% Scale AT Multi-Challenge(Sirdeshmukh et al., 2025), %t L5 Qwen3.5-2B(Qwen Team, 2026b)———MH[RI AR )55 £k,

27 SORIEMEPPINSS I, (EHERE, Rl HEORINE S K BRSO XL Cosmos3-Edge 5 Qwen3.5-2B, Cosmos3-Edge f£ HMMT25 Feb 1 GPQA L KMRHET T 40 SR EHERLRE
1, FIHE IFBench # AA-LCR _-HSHH 4 195354,

ik HMMT25 Feb GPQA MMLU Pro AA-LCR IFBench (prompt) Scale Al Multi-Challenge
Qwen3.5-2B 22.9 51.6 66.5 25.6 41.3 33.7
Cosmos3-Edge 76.3 56.4 62.6 22.8 43.6 28.1

W% 27 AR, BA VI SIA SFT RAUAE B A B 5 R 22360 (40 HMMT25 Feb fl GPQA) | KIE B Qwen3.5-2B; #1546 5 K | N EM (121 IFBench 5
AA-LCR)_L£554H ;B4 MMLU-Pro <5 F gt %5 T Qwen3.5-2B,

PEIE $43R% 27 B AT XA 44 T MMLU-Pro(62.6 Af 66.5)iX—4b#%/5,ifi Scale AT Multi-Challenge k922 HST8 K (28.1 X 33.7, #HAT 24 179%), [ SCA SR, 192
B HE—HI N DEAYURRES ) HTERE;AA-LCR(22.8 X 25.6) 8030 TAE )t f SR,

B3R E:3b7E;ERIICI8 Additional Ablation Study

BRI CLIUEN T Cosmos 3 1) TZ VAR5 BT ERVERIE (L ENDERE LRI A TURTHERS BTk, S i R s R e & 5 N 2,
AR 7 — R YIS (ablation), F 4B, BB SR, X EHFRIRIT T :Reasoner 5 Generator £ Mixture-of-Transformers HEZEAAN{A]
MEAEF. S90S S EBR S 2SN SME S R, B IR S AL G RO, DA A Bt 75 s VERAE RS S TR, 476 kG X347 Cosmos 3
YEME M Physical Al (45— At S AL T IR R 6 7 38 N A9 L

E.1 Reasoner ¥fiAlit Generator &k

TEAFRH, BAT1#5 %2 Reasoner 41fAlik Generator #F!%Z3%, FhM1HT Cosmos3-Nano ZHGIIZRH MERL: —BL Qwen3-VL-8B {ENFEf#ES (understanding
tower), % —/MEHIFA 19 Cosmos3-Nano Reasoner, il T,Generator BB GAING, TEA R AT VIZRRFITE 256p 5 480p MR, FE
K 0-200 W, /P KE RN 25K, W5 F R RSN SR 0%, B AR B G- WA & 2R, ML TE 256 B GPU LIIZR 9 kA, iR &M
PAIBench 7344,

28 MYRIE R, FAIAE PAIBench T2V 5 12V R & ANEIRRIGUR 5 5 TR 577, —# WE— A X B2 F4A LB RE AT A B B ZR L, i Generator $5MEIZk:(1)Cosmos 3 Reasor

(2)Qwen3-VL, FH—85H 5—8(Subject/Background consistency)y 12V R t6hR, Ri&HF T2V, A Cosmos3 Reasoner #IiAIEAEE 18 Physical AT &4 - E{F b Qwe
VL 2R G IR 7o

B LR S FRE 12v
. IRfRIE
Overall Domain Quality C.S. AV Rob. Ind. Hum. Phy. Subj. Bg. Motion Aesth. Imag. Cons. Subj. B
Cosmos3 74.3 75.7 73.0 81.2 54.9 71.3 78.4 76.2 89.2 96.0 96.8  99.4 55.2 71.4 19.1 -
Reasoner
T2V
8‘L’V€n'3 73.3 73.7 73.0 80.5 52.6 66.5 77.4 74.0 88.7 95.8 96.6  99.4  55.0 72.2 19.0 -
Cosmos3 79.4 80.8 78.1 89.0 59.4 77.0 84.8 79.3 91.6 92.4 94.7  99.4  53.2 68.7 20.2 98.0 98
Reasoner
v
Qwen-3
o 79.0 80.0 78.0 89.7 59.8 74.0 84.0 78.3 91.4 92.0 94.5  99.4  53.1 69.3 20.1 97.9 97

N 28 FiivR, 76 F AR 34 7R A F AT Cosmos3-Nano Reasoner &t Qwen3-VL-8B J&, 4k 73 $K 1§ — 842 7, 7€ Physical Al 4L AR, 1€ T2V
_I-,Reasoner ¥ 54k Domain 73 M 73.7 $2 72 75.7, 3 %5 i SR 7E DA BL At 241 : Robot (+4.8,66.5 — 71.3),  Physics(+0.5,88.7 — 89.2). AV(+2.3,52.6
— 54.9). Industry(+1.0,77.4 — 78.4), 12V I 23 340, Domain 43 M 80.0 F+ 5 80.8, 3% 5 [ 25 Common sense(+0.7). Industry(+0.8).
Human(+1.0)5 Physics(+0.2)iH a5, JXLE45KA, Reasoner i Physical AT SUSHRAL T HEAFITIR, B Generator %3], FMEAL TR /M H,

P AL 12V IR 5 2 28 BdEX R | ——3&H 12V 1) Common sense /2 Reasoner 89.0. Qwen3-VL 89.7,H Reasoner #£0.7 43ifidE [+0.7) ;12V Domain 43 EFHE
TE R KRIRENH SR AT SIARIEA Robot(74.0 — 77.0,+3.0),AV 24 (59.8 — 59.4), [+0.7) EENATMFIEIRE MR, T2V #AETE LM TR,

E.2 WigRiEHI A N ATERR

BATIFEFRFPERMA, 04 RSB AR _ERIALE: (1) MROPE i@ (MRoPE FPS modulation), B F B4R FPS 4i/i&i— 3D MRoPE (1 [Al4; (1) XA
il (Text Control), BIHE HFRIN 5 FPS 1£ HIRIES SUARTEAZS#9{E. JSON iR (caption)H, TEATERH FRATKEIIZIRGITE 256p 5 480p ¥R, HERKE
0-200 M, 3 EE 15 25K, 5 FH RRUBIIIZRI G2, R A G -SRI & IR, FRATIZR 4 DY 16 128 Sk GPU IR 13 5k ME— A 2 & HLHL2 4 S
Fil:Base(4%ill). Text Control(f{>X4). MRoPE FPS Modulation({fX MRoPE), Text Control + MRoPE FPS Modulation(M# &), FATE T — /NI
K5 FPS CHIRUPFIIEE, 10, 15, 24, 30 FPS(AZ% £2 FPS)&E Y2 100 ZM0, FATTLAIXLEIF IR MIRATEE A (L AEIRVE R 1], 18 480p(16:9) 73 HHE N 454R
ARIA 3 N2 BORE AR B AR iAl >t — B S B ER

FRATTXBF B A B PR 043 W45 B (Video Quality, VQ;DOVER J& K1 & 4 (Wu et al., 2023a)) 5 &1 & #2 £ (Dynamic Degree, DD;0-1 R FE Y12 5l 77 15 &
(Huang et al., 2024)), ETF&552R1A(p) = M9 DD 208 Bl 1HHE —NE— 1 iizaah#zdil (motion control, MC)Ii:

MC = E,[ vary,/ (var, + mean,?) ] ,(10)

™p



MC S AL B, ETE RGN E N, SAURIANTIESRE, TG HA SIS (R 2 (Motion Fidelity) 734t

MF = (1 — |DD — DDyed)(1 — MC) ,(11)
Horh DDyof SRESAASE R DWERENN DD $9(H, RAMNEEE137 (Composite Score) @A & 5 B8R EL R RIFER, [ Mo i aig A BFE Rz, H
AN DA AR AT AT R e BT 5O Epps panal(VQ) - MF],BNSE1EE1 FPS RSN THE, Bt S A4 T4,

% 29 Rt TV FPS RUMEIIEE R, BRI AR F LT Base; ¥ MRoPE MR IEHIAE 35 R TS0 M (564 +1.12 X +0.77), & &S5RI
2585y (% Base +1.30), PORMZEN VQ #BIELE 0.2 73R E TP, BB 25 82 rP AR 2N R B 1 S EAATURR RN R b, R 2L s F ZEMGE R 2 N AT, BT Xt
53R BAT1H Cosmos 3 Generator 5H] Text Control + MRoPE FPS Modulation Fi&,

#29:Cosmos3-Nano LW, 5 4CAIID FPS £4(10, 15, 24, 30)9FH). VQ Jy DOVER AR 53 MF B3R EUE (0-1);Composite = Ep,nql(VQ) - MF], AR
1ZHAl, Text Control + MRoPE FPS Modulation J2MRERAFAIIEHITL E, BEREREE 2% FPS RIRISHN, XARFE T A1 it

ER IR E Avg.VQ (1) Avg. MF (1) Avg. Composite (1)
Cosmos3-Nano Base (TC#Hil) 12.89 0.6626 8.51
Cosmos3-Nano Text Control 12.99 0.7169 9.28
Cosmos3-Nano MRoPE FPS Modulation 13.03 0.7409 9.63
Cosmos3-Nano Text Control + MRoPE FPS Modulation 12.84 0.7649 9.81

E.3 Fillgr P B9 S TSR

BB FEAEARSETN ZR I BT ITAESRAI T Rl — DI ZRAS A i R, BRAETRNZRER 28 _LIZRPI > Cosmos3-Nano 24— IR, 7
— DTS EEUE, XLEIERAE 128 Pt GPU _LIafT 2 A IZRBRHIAE 256p 5 480p 73 ¥R,

% 30 RUZE IR, A SRRV AR SLNSRAE T2V 5 12V 738 L&A T B, X R & 00k & BN 2R 2 B AL i i, 7 BRI U DO D B AR
Al AT RERIG AU AR

2 30:FNZRrP 5 I NSRRI, TN R P Generator 2RSS 1) PAIBench T2V 5 12V 4344, — (¥ DX B2 Y1125 h 2 75 ol i o 40 AT 12 P 2L 536 h o 224

7o

T TR s BRE 12v
U mk
n Overall Domain Quality C.S. AV Rob. Ind. Hum. Phy. Subj. Bg. Motion Aesth. Imag. Cons. Subj. Bg.
j:? 78.6 83.8 73.4 90.7 64.7 81.9 84.4 82.7 94.8 95.9 97.1 99.5 57.3 70.6 19.8 - -
=R
T2V
S
J;%E' 79.1 85.0 73.2 91.5 67.9 83.8 86.1 83.7 93.8 95.5 96.9 99.5 57.1 70.2 19.9 - -
i
1; 81.7 85.1 78.4 93.2 67.5 82.0 86.0 83.2 95.1 93.3 95.1 99.5 55.0 67.6 20.4 98.4 98.3
Pz
2v
e
;E 82.2 85.9 78.4 93.6 68.6 84.2 86.5 84.3 94.8 92.9 94.9 99.4 55.0 67.9 20.4 98.2 98.2
L

BE B R 30 AT, THEEA IIRAT L2 EK E Domain MI(T2V +1.2, 12V +0.8),ifi Quality M5 ekl (T2V 73.4 — 73.2), H. Physics T WM M EN N 62 R
f9(94.8 = 93.8, 95.1 — 94.8), T/ i — B Mk Fe, SRS TASHIH, FIREAIERIGE) XA 5EARMERT (B8 A RAR T A R AN AR T

E.4 Zh{EER Z B9 R R
W §2.2.2 ik, &l 4 a4, Cosmos 3 3R =FahfE4 i (action mode): w8 /1% (forward dynamics, FD). i3/ /17 (inverse dynamics, ID) 5%
- BRI S TN (SRRE  policy). FATTIHREAYMIEUZ B0 MBS S E BRI RE R TR X e X 2 (W = RIS, A PushT #dE4: 5 Cosmos3-Edge, &
T = B ERR B S I1 4R 2K 5, 5 — A FD/ID/policy # & siillZh 6K 48 Lhie, Wi (RIE S A RS R i1k 25 24, FD 475 PSNR,ID R
MSE;policy #:R % T fEHL5 B FRX I 50 7 55 % (policy coverage ratio), f£ 50 NMRFEWIGAI ERE, B/MERUK 10 X rollout, #ERICETF & 31,
7 31:PushT FEBIPRIIRL, Tl TS I14R 2K 198 FD, ID. policy e, 54k 6K 1A EES FD/ID/policy /K # siE AL, 1D MSE #UK#%F;FD PSNR 5 5ilE 7
RS, MR E AR,

Mg E FD PSNR 1 ID MSE RIRBRE 1

2K iz 27.13 1.11 x 1073 74.1%

6K Ij:& FD/ID/policy 26.22 3.09 x 1074 77.3%

& FD/ID/policy o #s MTEsk 5 SN EMIFEARAI RIS (R4 T A4 IR0 ) i i, 5 BB 2 AU B, ID MSE M 1,11 X 1073 B2 3.09 X 107 AR R
72%:; RIS 53 M 74.1% THE 77.3%,. FD PSNR M 27.13 BEF 26.22, RAEEE(REE LEEERIT R, SUAT S /EH RS R B AR
7 RAFRIRIRE RS 1D W, IXFUR S F 2 = A A 85— R FD BUR SR I A 4l

E.5 ¥5T-h1E— Bk
BRT §6.2.5 iSRRI R 2 4, AR E RoboLab Li{# Cosmos3-Nano-Policy-DROID HE&A T il A LA 5 5 V7 2 Al A4 5 R 2 (BN AL - — 5%
,video-action consistency), Cosmos3-Nano-Policy-DROID H7E DROID EilllZ, Kt RoboLab #2# 7— 1 F 56 % — kY 8 i (held-out) 385, %



BT R E B (action chunk), AT 17E RoboLab /7 ELAR HrHA T IR —Zh/E R, SR TR 5 5 58§ rollout 552 A1 PSNR, F Xt 72 -5 [ s i > AH
WA TE R B E ERE 8L, M = NFRIAIEE] 23.19 dB, SEAIHINLE AHIFAS) 1) 2AB2U(E DROID _LHIFH) PSNR ZKTAHY (% 18), Bifh(TFIR, eye-
in-hand) ML BB PRANE, OB AR SR T 8% — #1250, B UE T #2828 HH B P A BB AN L E IR E] 17.33 dB, IX 2845 FRAATRIN N 115 F AR < [A]
HARGRN—S, 18 37 B fh— Stk rf Al i 5 MR RIS WA LI E AR rollout MO RIMTE M) &,

I4l 37:RoboLab _L-Fi 4 5 1/ KL &% rollout WXt bb, X iHs S Z=MIAHNL, Sim Env —TRMHFEIWIAIRAS &L, 1E RoboLab i HasH AT I AN E LA 4G B, Pred —1T/R
Cosmos3-Nano-Policy-DROID SiZa{ L & W H AT, 7] AT 5 /5 FL 3% rollout @M &,

35 F:Cosmos-HumanEval E#iF:(Cosmos-HUE) Cosmos-HumanEval Benchmark (Cosmos-HUE)

Cosmos-HumanEval(Cosmos-HUE, f&#% HUE) /2 3 45 F#65 5 | A\R— M s T3 (human evaluation) &k, HUE J@d— M5 - 15 5 #8 (Vision-
Language Model, VLM){fit7K£k 0 & 54 B b — T Al 32 4L A S IREIEINME 5 H R H A HUE 48847518 W57 (Semantic Alignment), #75#
MA(Physical Laws), JU{Al{fE# (Geometric Reasoning). MHt5e%M: (Visual Integrity), ASHIFEZMERILR E 78 ER o 95 R, FREhE Al
e, DU S HEIE . Sy USRI SCAE LA (Text-to-Video, T2V) 5 B4 M (Image-to-Video, 12V)HEA T4,

ZREE S . S0 3 R (Layer 3)FEIVEIE S Ty (Yes, i@ HHE). [y (No,BiER) S PRI (Unclear; BIAIAHIEKISBHER, Jash KRIC

RS, BRAIR A 15 S B T8 Y S —— LA R IR SR G R T G IR RG2S B2 5T RS IS S Bt AR 2 SE), [R5

1% T8 LSRR S R AR AR AL AR R IR B SR (AN PR T A5 232060 , M B3 A (annotator) /R B AZ I CRAF RO B R, BUAM S, TRBAR RN
M2 i+ BREIED R, Rt — SR EE N R B, A RTRELLI A R Z B DR BRG] 2, Forx i v & i)
&, AR HUE 73 808:

HUE() = (qugv I[ans(v, q) = Yes] /|4, ) x 100% ,(12)
HF T2 KEZHENE R, HUE(W) € [0, 100]1%. SARDEAE V &N RS
HUE(m) = (Zy=1" Zqc 4, lans(v, q) = Yes]/ £,-1" | 4| ) x 100% o (13)

X — SO A LRI (RO, 9 80) ORI AL N S G 7 A 45 o B/ 0 3 PR e R A 1 70 B3O i P2 70 B T 3077 AR R, SRR SRR R A
TEYEEL R L,

FREPNY. AL ER = B ER 2 PIS 16 NRF L TC R0, &4 (WU, 5080 % i A4 N TARTE SISZ P, 45 A PR R — B JRVE REIPOE R
FIE (canonical) A% 4 R — 5 1% A BT+ 44 45 = A5 B 4% 1l (quality-control, QC) A% R, A R WA T, XE TRAITE + QC ¥k MITIMERNEA
(WA, [e ) o 77 Y B — I 22, BRI 17 (A B AR DR AT _L B, 5 77 A R o R R0, A 12-13 BT A

PS5 R IR 2 5 5 T B8 T 1) 91 B AR AT 22 (1R) — B RUAE R AR AR IA) L R, 1970 NAHIE) 5 GT WA (SHRSTARCA [ EL SR 155 100%
BRHIE 100% HIZ2E0) . AT I AR B T At 155 1] R 05 AU, (BB RIBPRIN S H o IX— I RRTERE T :GT 8 H AT KT 100% (3% 32 5%
33), R R P T I E AR S,

AfEE S BASX N, HHTH9 T2V I PAIBench-G HRAE 100 25387 18], 4SRRI 5 IRBENLR A2 5, B IR 2 20 AL, 8] i A SRR AG 255 A A
%274 10,000 D=, A EDWIMNIETE &) R p = HUE(m)/100 FARIZAA SRR, MRS HUE 70 8(PAE 7 5300 B9 95% B{S XAy HUE(m)
100 - 1.96 v (p(1 - p)/N), Erh N yWliis; stk 7638 32 M43 SR el b, SKHRURIY Clog SEREZIN £0.6 43, MHILZEiRF iR (Likert-scale)dT 43 —FRik A
LR EZWONEE, MDA, FEMea 8 — MERRUE b X =S R F 8 — S5 | N — R L e AR AR T ARIE Ry %2, TESSU GT) —1T7E
T2V $&R1d_E1§ 93.6 43, 1E 12V #7118 1§ 94.4 531X T (1) RE LI N TE %, RAER) PAIBench-G BCAS F 7 5% B /0 B4R /R A - IR DB L, (1) 1 B4R 1Y
I ANTE L I T 707, S MR AR AT RELE BRI S 2) 175 B DARWIRR . R4 GT 2 100% AIZE RS TR )AL R FE AR,

B FRE B A T5e2 16 AN TR A B S ERRIN R TSR 2 20 /MANEE (100 X 5 X 20 = 10,000), FAL FARE S AR —8 SEA R R



EREP T ARES

T2V HiA 7B, 2 32 i 7RI R 5 s MR T2V FEZRI M4/ T2V 455, Veo-3.1 B35 (91.3),Seedance-1.5-Pro J&#{%(90.0); Cosmos3-Super PA
89.3 MCNERUFIIITIR Generator, 45t Wan2.2-A14B(88.2) 5 Cosmos3-Nano(87.6), #M4EEEKE, G Cosmos3-Super HAHF BLE 12 NMEARHHI 9 4> E
SERAETTFIREAL JE1E AV(87.7)55 Physics(91.5) kil 7 EUIE AR MW Generator, #%if Generator 5 B3 M (Real video GT,93.6)IM 2 FEEAZ) 2.3
53,0 R—HIE B R T RIS 23 ],

12V Hi4ThE, 3 33 5 7 AT 12V 3, Veo-3.1 A 4341i55(89.7),Cosmos3-Super 1 #J5 0.1 43(89.6);Cosmos3-Nano(88.6) [ ik Wan2.2-A14B(88.4) 5
Seedance-1.5-Pro(87.6), Cosmos3-Super T FEREM:(94.2). Robotics(91.1)5 Miscellaneous(94.8) 52MEFTE Generator, - 1EE X155 5 Veo-3.1 Jf
HII55— (#5124 90.3);Cosmos3-Nano £ AV(87.6) I-5e/E;Wan2.2-A14B 7£ Physics(91.9) 35, &4 12V B4 Generator Z [AIF5EZ) 9 4%,

# 32:Cosmos HUE T2V HEf 785, 5348 5 53 8% 53 (%0; B s BRAT), 72tk HUE JNPU/NERE (08 O T5. PURRRLEE, TURHERE, W5Eseiert), Ak m) e e a4
PAIBench-G #&/Ria UM #1544 HUE(C.S.. AV, Rob.. Ind.. Hum.. Phy.. Misc. 73485 Common Sense, Autonomous Vehicle, Robotics, Industry, Human,

Physics, Miscellaneous), Cosmos 3 Generator(Ffi119) AGE 1 IRSUhR H; Real video GT Jy L2, IIHUIZFIRAL, FRIZ AR, Cosmos3-Super £ 12 MAEFREIHI 9 A4S 145
BT IR JHAE AV(87.7)5 Physics(91.5) Ll S ATRENIIATA Generator,

=E %3 Overall Sem.Align. Phys.Laws Geo.Reas. Vis.Integ. C.S. AV Rob. Ind. Hum. Phy. Misc.
Real video GT (PAI-Bench) ~ — 93.6 95.0 90.5 94.1 94.8 92.0 93.7 94.9 94.4 93.2 93.1 93.6
Cosmos3-Super BARTd 89.3 92.4 85.4 86.6 93.7 89.5 87.7 88.4 89.4 88.6 91.5 93.0
Cosmos3-Nano PR 87.6 91.5 83.6 84.1 92.5 89.5 87.0 8.6 85.8 86.2 87.9 94.0
Wan2.2-A14B F 88.2 92.1 83.4 85.6 92.6 87.8 84.9 83.7 91.1 89.9 87.5 93.4
HunyuanVideo-1.5 BARTd 86.5 88.4 81.8 83.6 93.6 88.3 81.0 81.3 88.0 87.9 87.4 93.3
Wan2.1-14B T 84.0 87.7 77.1 78.5 92.7 85.3 79.1 78.2 87.06 85.1 85.8 90.7
Wan2.2-5B FF 80.8 86.9 73.8 73.6 89.9 83.4 73.5 76.0 84.4 81.3 82.8 87.9
Cosmos-Predict2.5-14B TFiE 82.1 88.1 74.6 75.8 90.7 81.3 84.4 76.8 82.4 81.3 84.5 90.2
Cosmos-Predict2.5-2B THIR 81.8 88.1 74.0 75.1 90.6 81.5 81.8 79.5 82.7 80.3 82.7 89.8
Veo-3.1 Zib 91.3 94.3 87.7 91.0 93.9 92.7 85.6 91.5 94.7 90.3 90.4 95.8
Seedance-1.5-Pro Zibi 90.0 91.2 88.4 89.8 92.8 90.5 83.6 89.0 92.9 90.7 91.4 91.7

% 33:Cosmos HUE 12V Hi 7B, 34ERE S S3U8dR 53 (%; Ml 5 % 32 MHIF) (B BG4 F) . X, ST IRELARIE) NI 2 5 % 32—

=E 28 Overall Sem.Align. Phys.Laws Geo.Reas. Vis.Integ. C.S. AV Rob. Ind. Hum. Phy. Misc.
Real video GT (PAI-Bench) ~— — 94.4 94.8 93.2 95.1 95.4 94.2 96.0 94.9 93.4 92.1 96.3 98.1
Cosmos3-Super FF 89.6 90.3 87.5 87.0 94.2 90.7 86.2 91.1 89.6 87.1 91.5 94.8
Cosmos3-Nano PiR 88.6 89.2 86.4 86.3 93.5 90.6 87.6 90.6 88.0 84.7 91.0 93.9
Wan2.2-A14B T 88.4 88.6 86.0 85.7 93.5 90.1 84.7 84.8 92.0 86.5 91.9 92.5
HunyuanVideo-1.5 THIR 85.6 87.1 80.8 83.0 92.5 90.0 81.7 77.2 89.6 85.2 89.5 91.8
Wan2.1-14B BART 83.9 85.0 80.2 80.6 91.2 88.1 76.8 74.8 89.9 84.3 85.8 93.2
Wan2.2-5B T 80.4 83.4 74.6 75.7 89.5 86.1 74.3 68.6 88.4 79.6 84.8 90.5
Cosmos-Predict2.5-14B THIR 83.0 85.0 77.9 77.5 92.4 88.1 85.2 78.4 83.0 78.5 84.8 93.2
Cosmos-Predict2.5-2B T 82.6 86.1 77.3 78.2 90.2 85.6 86.06 79.0 85.6 77.1 85.1 92.4
Veo-3.1 ZilA 89.7 90.3 87.7 89.2 93.2 92.3 86.0 88.6 93.4 87.2 91.2 94.3
Seedance-1.5-Pro EilA 87.6 87.7 85.4 86.5 91.8 89.5 82.9 85.7 90.6 85.7 90.6 93.0
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Ktk G(BIMRE 5 80M, R p113-117): & (REE SR 8 ERRIR G AR, 5 & RS,
%3RS p118-139): SRR B FESUR B, 1SR 5 R (Xxx et al., 2026) 55— B, AHZVEE4ETESR PDF 2% MR R,



FERZNEATIMS/DMS ERHIBEELTRET 4 (FEXAR)

AREE A AR F A Y #i TAERBIRS VE: FMTH Cosmos-Transfer2.5-2B (edge 545 1i] + NIR $5 )I145) 40 Blender ZA5TE Yul sl B2 NIR JERGEE, ARHE A
eye composite I&FZ[EINGIRE(E;Cosmos3-Nano & @ N, 1T 5 G300 (2 W docs/research/2026-07-19-Cosmos3id#iff.md), A N8 —7=
V-3 BRI BT,

—, EMHREFRELETRIMTA(KRIBR)

o NZRAGATEM, FIZA 1024-4096 Ht GB200. #T/7ZIATT(§ 4.2, K 8),IXFKEGHATCE FA I AL E,

o BBIZERPYE IMS Y RIERS. S LR 0.5 Fb, SNEHE LAV A/AV B (§ 2.1), BEARTT OB ALRE AR MU 3E 2502 55 — 320, AR A A,

o %A transfer THIGINZRAC ST . 1B 8 RYIILRIRFE E MATUERE (4M FEA) U BIAE R IZRE, S ISR 22— B 75 B QLR transfer #RHGE A in-
context &ifgxiil e base HARE S, R IMARBEE A" % Transfer2.5 posttrain edge example HARFE"FIBUGEHECAL T, IX Y 2BA TR A IIARHIEL

o BAHLIANNIR, HEREWE S PRIEE AT WL, NIR BUERCHIER 25T B 9l RS WA L

o %26 WIREERARE ELHAMERIERAN & b 07710 B0E, ZHRITAR & REHRRE A TR T 4 a0 T2V BUR"  MiF Al M 2 K i TR (A AR oA &
BAHRTEES"), BIEDIRI AR IRA AL, T2 "4l & pREE SRR X 45

Z. BEEEEUGEREY

o #21 EFESEF(§6.3.1), FI%HIBAN steps / guidance_scale / control_guidance / flow_shift & 77 #f#7{H,edge #%(guidance 3.0 / control 1.5 /
shift 10.0) 5F&AIAE 2.5 FAEHAYEC TP ——1 IR Nano transfer SSE#RE WX LUEILS, A HEHS,

o [ff5% B 2% prompt B, Reasoner FREEBIUMR(B.1). 12V Bl B (B.3). MATTH RSAIZ(B.4). £ 4 DUNZEML S FTHE /R (B.6) E AR SE e £
W9 ——3AT A Claude 5524 upsampler i,JSON SBERLIEIDEIA] JX 23" prompt FFHRAEERK JSON"IX TR BRA RS AR IR K

o [t A #5491k caption schema, EG/AUTHIFRN B (BLIES. AWEIE. THEBURE M) r] B RS 5 203 TIZREBAR A THRRIE,

o 3 26 MMIEGE (IS NI HE RN —4018), SREUBE 5ELERASIERE. HE mid-training ZCHMEAE B & BB HIAE Human 15
HOEROREL, QR BAVESAT Cosmos 3 1 NIR BUERL, SHRACLLN 22" S + B3 NIR RS, A2l 55 SFT,

o [t C.4 SDG-SynHuman WiKERANYT, ¥ N & REIEHENIZENICE ., Y=ok, B SO eEUE B 5 B I S BTE Y S LR IRIAG , i B UM HE AR U
TEEHEFE R

=. REASIRE(RRME, EXTEEIFF)

TESCRUR 5 RS LR 2 A A 35, 5 I LS5 55 2 130 :
o 3K 26 WA IESZFR DriveSim f£ Robot 183 25 5 K (+0.89), % 152 SynHuman +1.23;F% SDG-All Eif§#f Quality(72.56), % ##% & RobotSim
72.72,
o # 19:1E3XF DreamZero specific 25.2%,7% 4 23.9;Complex X Vague — &5 (4. 1) K A4 PT-init(7.1)#@ L,
o R 83RIE GPU HUANIES 2 £5(2048/4096 vs 1024/2048), 5NN 5 GPU die MR ;3% 11 Phys FIAIKLE (89.54) H AF %51 i = (Gemini 3
Pro Image 89.74);3% 14 1E3Z 88.5 vs % 88.6.
B4 7K 53 "RoboArena S AESRRE " PRIGAIET 20 R A/B BFII(H T 157-799 IR);" S HETTIR T21/12V"BRAE A 5K E E T21 #451 agentic b RAE TAE
ifit;Cosmos-HUE _L- W%l & i H 92 A17R Veo-3.1;Physics-1Q # Sora2/Magi-1 % ;44— FIGHEL Cosmos k5l Claude #2277 IR S S, #4552
BRAFT B L, 4518:Cosmos 3 J2 IR IT IR AL, (0" 210 SOTA" 47T,
BARINHARRY: Human 5 sim-to-real ZE#E (3K 26 247l H). K/@maPeRimt N P AR 531 )20 (§ 9 RMR). FaEMR#H: Cosmos 3 5L E )
JRIREAN THIAR /4015 7] L,

M. HAEHRSRIEE

o FAGFHRIANA, BBAMLN, RER SDG HO9A AR, N RIE R RPARTEX 75, A BRI gaze/ RS HIE Y] (edge FEHILR LA +
eye_composite U KE i gaze MIEBARME[EING),IX 456815 Cosmos fRFRICIE, IEM 5 RURERRAZ, i HLIE &7 kb 4 35 A NI " AR sim-to-real %
PR S A AR R

o TAIIA FY: NIR SURIHOSIEAL, % 26 Ha 10 ERHE (S R ESHR S B TE & 23R R &% A NIR, Bl IR M2 [ - TE,

o WRARMMHE. MEENAL TR, 96 WA ——IRERINNKINF AR, FH7 R0 1 22 BT TR R RIRZ R

B, EERLR (PR S B SIEEHHMEM L)
1. et Z IIZhnt b (A A ml 5k, © B & 2% ). Nano + JATILA A96 edge #Hil M — XHEFR, S 8R4 21 edge #4,prompt A5t B.1/B.4 #ii4
Claude FRHE, WfEE 2.5 JEIIEZR™ i/ B2 kMR = s P 6, 4fi:in-context #Hl/2 base #871(§2.2.2),16B JIKJEE + B BN SO R SEIRE T —
RBEN I



2. %5 NIR BUEA 2, (IR & BUREERL. F Cosmos Framework [ Vision SFT recipe(8 X H100 FLE B TIELTA), $dE4k 26 £510H R "FATME I NIR
clip + AREBRE, RRAE B, AR 1 UM base (E1FHEA,

3. eye_composite R ARF, SIRERIE;EE 1 253 Luis R, HRPE " Cosmos 3 J2 5 %% f# VAE WIIR"(iHA:32 X 32 S [ 45 Lt 2.5 i) VAE HR— I
§ 2.1.1 BEE——RINR AR 7E, I HE H).

4. WEANRABINI DA, Reasoner MY & #M /2D grounding A& AEUE QA EELE AR (3Z 0.5 MR —H#EAFF AL,

. BAFEHIAR go/no-go HitR
o transfer f£ diffusers I 92 Bs 0] A ¥k : & task-pipeline BT {5 #& "coming soon",modular pipeline & edge = fil — & ¥ &
Cosmos30mniModularPipeline B M HAt,
o guardrail ®HfEXR. DMS EdE 42 A8 Be i BHE guardrail(enable_safety checker=False )& {EARSHAEE XA no-go,
o Nano 16B JZIINZE/ R A7:121 Mi@720p BAZ&HEMAIAR vs 2.5-2B, g it B AR = /2 & Al 17;Super 64B {XFE Nano JFi s ARSI A (8 X H100 5K &I 4784 14
R, 2GR AR A &),
o Framework Vision SFT W2 S A B (HF edge MUARRIREARD), IRES 2 BLTT =B A7 E R 1R,

o BT ¥E BE B B «diffusers( #7 )+ cosmos_framework + A #% guardrail & — £ 5 2.5 venv 4 JF (IR B, B 5 b HF & 17 & i 45 10 K&
(HF_HUB_CACHE=$5/hfcache ,/HOME 100G L.i#).

PEIE AR GazeGene(2026-07-15 Hi 52) UEBHARFE ) LAT A & BT, Al i 2 26 MR AL S BB Slas . TR BB IEAR, I S ER IELF A ERAT ] SRBEUE + Cosmos PEELSL
+ IR ) = B U S it T EANMIESE — X SRESE A E R — R Ie S,



