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Abstract
The sewerage infrastructure is a critical infrastructure of modern society, which requires regular inspections.
However, due to the large extent of the infrastructure it is infeasible to inspect all parts regularly through
manual inspections. This Ph.D. thesis addresses the topic of computer vision aided automation of sewer
inspections through two input modalities: images and point clouds.
Within image-based automation of sewer inspection, we investigated the fundamental historic hindrances of
the research field, and how the field can be advanced. Through a survey covering nearly three decades, we
found that the research field was lagging behind the general computer vision field by several years and
pinpointed three major hindrances: A lack of public data, open-source code, and a common evaluation
protocol. Using data from three Danish water utility companies, we released the world's first publicly available
sewer multi-label defect classification dataset: Sewer-ML. Using Sewer-ML we benchmarked 12 state-of-the-art
algorithms implemented in an open-source codebase, evaluated using two domain-influenced evaluation
metrics. Through this analysis, we documented the need for further research in the field.
We advanced the image-based automation of sewer inspections field by first considering the equally important
tasks of water level, pipe material, and pipe shape classification. An initial investigation using a subset of
Sewer-ML and common computer vision models found that the water level in sewer pipes is better classified
when using water level labels based on visual appearances compared to exact quantities. Building upon this
result, we demonstrated the effectiveness of a multi-task classification approach for classifying all four tasks at
once and presented a method to improve performance by incorporating known relationships between classes
across tasks. We also extended the recent Hybrid Vision Transformer with multi-scale features and a clusteringbased tokenizer in order to capture the spatial semantics of sewer defects, achieving significant improvements
within sewer defect classification.
Within the point cloud-based automation of sewer inspections field we presented a synthetic sewer point
cloud generator to circumvent the lack of real life data. Using the synthetic data generator and data recorded
from a laboratory setup, we released the world's first point cloud-based dataset for sewer defect classification
and compared performance of the PointNet and DGCNN models. Through this analysis, we verified the
usefulness of synthetic point clouds for training sewer defect classification models.

