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Monocular Visual SLAM Applicable to Smoggy Environments Using NeDDF

Hibiki Takahashi™, Itsuki Ueda?, Chun Xie"®, and Itaru Kitahara "

Abstract — We propose a monocular Visual SLAM system based on NeDDF (Neural
Density-Distance Field). In contrast to previous methods using point clouds or meshes,
our approach has an advantage to reconstruct objects with indistinct boundaries, such
as steam, smoke, dust, and similar phenomena. Our method utilizes NeDDF as a 3D
shape representation and introduces a photometric error to account for the challenging
smoke environment. This approach enables the reconstruction of indoor scenes featuring
low-density objects using a monocular RGB camera. To evaluate the effectiveness of our
proposed method, we conduct experiments using a simulated RGB dataset of an indoor

scene with smoke.
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