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Abstract 2. Baseline and BA refinement

We describe our submission to the Hilti x Trimble SLAM
Challenge 2026. Our main contribution is a 360° Structure-
from-Motion (SfM) pipeline built on COLMAP [9] and
GLOMAP [8] that turns each fisheye pair into twelve per-
spective virtual views, performs feature extraction, match-
ing, and retrieval-based loop closure on the resulting rig,
and integrates inertial information through an IMU-derived
gravity prior in rotation averaging and a tightly-coupled
visual-inertial (VI) bundle adjustment (BA) in the spirit of
Mur-Artal/Forster [4, 6]. We eventually align the recon-
structed point cloud to the building floorplan with 2D Iter-
ative Closest Point (ICP) [2] to compensate for the residual
scale and yaw error of the resulting trajectories.

1. Introduction

Visual-inertial odometry (VIO) systems, such as Open-
VINS [5], delivers a strong real-time baseline on the
Hilti x Trimble SLAM Challenge 2026 dataset, but accu-
mulates orientation drift over long indoor traverses where
global optimization becomes attractive. Starting from the
VIO trajectory, we first created a COLMAP BA that jointly
refines the baseline poses and triangulated 3D points on a
panoramic rig (intrinsics and rig extrinsics frozen), to see
whether we could push the OpenVINS scores higher at
modest cost; we then built a full panorama SfM pipeline that
performs global optimization from scratch on the same rig.
The submitted trajectories are a mix of the two pipelines
across the 25 sequences: time constraints kept some se-
quences on the lighter BA refinement, and on a subset of
sequences that path is currently still scoring higher than the
from-scratch SfM — a gap we are actively working to close;
both are therefore described. A unified post-processing step
then aligns the resulting trajectory and 3D points to the
floorplan.
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The baseline VIO already achieves competitive scores on
most sequences and provides a metric, gravity-aligned tra-
jectory. Because re-running global SfM from scratch is ex-
pensive, we additionally provide a lighter alternative that
only refines the baseline. The dual-fisheye images are
remapped onto the same twelve virtual perspective views
described in Section 3, masked, feature-extracted, and
matched. Every rig pose is initialized from the baseline
trajectory; 3D points are then triangulated from the known
poses and matches and the whole reconstruction is jointly
refined by BA with intrinsics, extrinsics, and the metric
scale frozen. The result is a drift-corrected reconstruc-
tion that retains the gravity-aligned, metric character of the
baseline at a small fraction of the cost of the full mapping
pipeline.

3. Panorama SfM

Figure 1 summarises the panorama SfM pipeline described
in the remainder of this section.

3.1. From dual fisheye to twelve virtual views

Standard learned features and matchers are trained on
perspective images and degrade on the strong Kannala-
Brandt distortions of the fisheye cameras. Following the
panorama SfM idea distributed with COLMAP, we ren-
der four-yaw x three-pitch (—35°,0°,435°) virtual per-
spective cameras per frame with 90° horizontal and vertical
field of view (Fig. 2). For every virtual pixel we precompute
a remap table that fuses the two physical fisheyes using a
1/6 angle-of-incidence weighting, and a Voronoi mask as-
signs each pixel to the virtual camera whose optical axis
is closest, so feature observations on overlap seams are not
double-counted.The twelve virtual cameras are exposed to
COLMAP as arigid sensor rig sharing a common reference
frame. A prompt-conditioned YOLOE [11] segmentation
pass masks out the carrier (person, helmet, tablet) on the
rendered images (Fig. 6) so the operator does not contami-
nate the reconstructed map.
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