World2Minecraft: Occupancy-Driven Simulated Scenes Construction

ICLR

Lechao Zhang!, Haoran Xu!, Jingyu Gong!, Xuhong Wang?, Yuan Xie!:3, Xin Tan!2*
= 1School of Computer Science and Technology, East China Normal University

- A LW A 2 ' 2Shanghai Artificial Intelligence Laboratory

e — 3Shanghai Innovation Institute

Motivation Method Result

Embodied AI needs worlds that are both realistic and Framework of World2Minecraft: real-world scenes are reconstructed Reality-to-Minecraft reconstruction results. Across different viewpoints
editable. Existing methods usually offer only one side: real- into Minecraft via occupancy prediction, enabling VLN tasks such as Next-| the reconstructed scenes stay consistent with real-world observations
. View and Next-Action in the genera‘red environments. ) View 1 View 2 BN T ..

scene simulators are hard fo edit, while Minecraft is editable | """ """ "=~ st * e S
but far from reality. Moreover, reliable transfer relies on 3D

semantic occupancy prediction, which is limited by costly and ;ﬁﬁ@ . ‘-’l'

ans
Reakay

g e

Mimecraft | A ‘rz"‘i
> ot v \ . I

scarce data. This motivates us to bridge reality and i |
! ‘ [
Minecraft. il & & i J | .
Dataset Construction ey een |

2) Vigien Language Novigation [
Procood Swm voss cument Sxatae toagh the men
(oor, mnd fiad the rofiageried 1o the Livisg rommn

mh P&:"ma = -- g Next-View Next-Actice 7 Resslity - ‘ ' - s x : .' r g I » . \_

= RN | om0 — =

Imge: Jrk = y = . |

[ | | s e o | o PR e —_ T k- . ; :

—>— «Chaice> " 3 Owce> O B, tun eft el : 1 . P * Iu v '

\[El> im0 | primim s O R - 5 .ﬁ' .Mubi | R .
B s oy i 2 L L VLN results in reconstructed scene. Guaded by Gemlm 2.5-Pro, the agent

Ans : S0
me Next-View/Next-Action  Tnsrruction

MinecraftVLN Dataset Construction

«Irstructions

NG oL ™ ek Overview of World2Minecraft: multi-view observations are converted follows instruction "Go fo the piano” and successfully reaches the target.
gl skl into fused 3D occupancy and then translated into executable Minecraft
ERTY et xYep chosas the next-view «Iagut s corvent step choose the mext . action Commands for- scene reconsfruc-‘-ion

natching the raxt metruction
& Al;,orllhm I \r\urld"\‘hncu.nlt RL 1Im lo-\lmul Tr mstu.r

marching The next insteuttion

o I R iy (-

¢ Carvant - yaw »

S Require: lnpul Image set 1 ]Il l\ }
4 A move forwerd I Camera intnnsic parameters k
Condidatres “ “ canidetess YA, Turn lefy - 2 Camera extrinsic parameters £
$C turr 3 Pretramned models Fioqu. Fonb . .
: E q g ). BYey . Ensure: Output: Reconstructed Minecraft scene Compamhlve Experimental Results .
«Outpets Ot 4: pmdum RECONSTRUCTSCENE(T, K, £. Faoacs Femb) Method VOB . Collision | Semantic T Visual T Complete © Aesthetic ©
5 (0 S & Initialize monocular predictions set :""i:"‘ff""" ‘ ::il',’ ‘"‘ :’;:': "’;::‘I' ;f‘:" ;“2‘1'
MinecroftOce Dataset Construction = 6: for each image 1, € T do - Process each view LayoutVLM n 0.9 0.34% 1625 2270 3708
EV”- —— : 9 T /s he hey Mod .'.: Lqmm - f) s I K) : > Generate per-yiew occupancy World2Minccraft (Ours) | 0.024 0.2 0913 6148 5186 6022
e t! s I [ | /‘B % ‘ P e 8 O ¢ Qe U { O - 7 » Dataset = Qwen2.5.VL-3B Qwen2.5.VL-7B
;, || ! : g $ 9. Oscome 4 Fombosied! C).}.,,,.. K.E) & Fuse multi-view predictions Composition » | NoTrain SFT RFT | NoTrain  SFT RFT
: JME (. ,j st gy 10 Dt K ¢ Ouene & Compute density map via 3D convolution Biic Next-View 02195 05610 02927 | 03905 05854  0.439%)
4 —hl -mll I o m:'::h 1 C +— {v € Ouene | Div) 2 7) &= Extract centers above threshold 7 ) Next-Action | 01943 0.7200 0.6343 | 03829 08000 06343
r:"'\'!'!;.""t ! 1 | Cacodinater | 12 C" « Cluster{C. ) & Merge centers within distance 7 Extend Next-View | (I";:[.'L 070@}2 03043 | 0.2913 0.6826 0.6043
Timcstamp] AxxE-X-x% — =l ' 13 .?’t « TranslateToMinecrafi(C") & Generate Minecraft building commands g Next-Action | 03657 05437 06667 | 03786 06019 0.6343
S ol Caare e Tsor Ocisroioy e ﬁ TMEOQ l-fA Execute(C umum_xdls M) t Render scene in Minecraft Combined | Next-View 02288 0.5609 03137 | 02878 0.6642 0.6753
Paremeter Aceuisitim Extroction Strategy Dase Conrtraction 15 return MinecraltScene > Retum reconstructed virtual scene Next-Action | 03037 04835 06570 | 03760 06281 06219




