
Longfei Li, Zhiwen Fan, Wenyan Cong, Xinhang Liu, Yuyang Yin, Matt Foutter, Panwang Pan, Chenyu You,
Yue Wang, Zhangyang Wang, Yao Zhao, Marco Pavone, Yunchao Wei

Martian World Model: 
Controllable Video Synthesis with Physically Accurate 3D Reconstructions

Ø M3arsSynth (Data Engine) 

Ø Performance 
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Ø Dataset Distribution

Distribution of primary terrain types within the dataset, 
showcasing the diversity of Martian environments covered.

Overview of the M3arsSynth dataset construction. 
We process stereo image pairs using a metric-aware foundation 
model and solve the Perspective-n-Point (PnP) problem to 
reconstruct metric-scale 3D Martian scenes.

- Models trained on Earth data produce thematically 
inconsistent or uncontrolled videos.

- MarsGen generates coherent Martian landscapes that follow 
camera controls.


