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Gaussian Splatting based LiDAR-Camera Calibration
within a Implicit Neural MAP

LiDAR-camera extrinsic calibration remains a challenging problem in research.
Traditional approaches typically rely on auxiliary calibration targets to determine
the relative pose between the LiDAR and camera coordinate frames. In this work,
a targetless calibration should be investigated using the LiDAR-visual SLAM sys-
tem PINGS.
PINGS jointlymaps a Gaussian Splatting radiance field and a signed distance field
to represent the observed environment in both the LiDAR and camera domains.
This approach allows joint optimization of both representations, enforcing geo-
metric consistency between them. Moreover, because the rendered images are
di�erentiable with respect to the camera pose, the geometric consistency can be
directly optimized with respect to the camera pose. While in PINGS each camera
pose is optimized independently, one should parameterize the camera pose as a
transformation of each frame’s LiDAR pose and optimize with respect to extrinsic
calibration.

The proposed thesis consists of the following parts:

+ Literature research about Gaussian Splatting and point-based implicit neural
map representation

+ Implementation of the extrinsic calibration as an additional opimization pa-
rameter

+ Investigation of di�erent loss functions to enforce geometric consistency
+ Evaluation of the implementedmethod

I am happy to answer any questions you might have. Feel free to ask for an
appointment or directly ask at my o�ice!
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1skill levels:
beginner < 500 lines of code (LOC)
advanced 500 – 5000 LOC
proficient > 5000 LOC
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