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● Tracking the location of equipment and materials 
on a construction site is important in robot 
navigation as well as construction monitoring 
and safety applications

● However, retrieving that information from 
cluttered images and point clouds is challenging

● Use Vision-Language maps to combine vision, 
language, and spatial features into a single 
representation of a construction site

● Use clustering and spatial graphs to reason 
about neighboring relationships between object 
instances

Results

● ConSLAM Dataset: Construction Dataset for 
SLAM

● Includes data from LiDAR, RGB Camera, and 
IMU

● Per-Scan LiDAR poses estimated using LIO-SAM

Our method proposes using RGB (gamma correction for brightness), 
laserscan, and pose input to obtain per-pixel embedding vectors. These 
embeddings are scored using LSeg for both visual and language input, 
resulting in a semantic map of a construction site after 3D-2D projection. 
The resulting classes of objects are then clustered using density-based 
clustering, allowing spatial relationships to be established between 
individual instances of each class. 

● Results show that our method is able to 
reconstruct a rich semantic map from 
real-world construction site data in a zero-shot 
manner, as well as create an instance-aware 
spatial graph of objects of interest.

● Due to the grid-based discretization of the 
map, multiple LSeg embeddings projected to 
the same grid cell are handled by averaging, 
which may result in mixed class overlays and 
potential noise in the graph creation process.

● Gamma Correction was applied to overcome 
low brightness in the input images and ensure 
that effective visual features can be retrieved.

● An exciting future direction of research on this 
topic would be integrating the spatial matrix 
with a navigation agent and LLM to enable 
instance-aware navigation.
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