
Into the dirt: datasets of sewer networks with aerial

and ground platforms

David Alejo1

daletei@upo.es

François Chataigner2

francois.chataigner@eurecat.org

Daniel Serrano2

daniel.serrano@eurecat.org

Luis Merino1

lmercab@upo.es

Fernando Caballero1

fcaballero@upo.es

1Service Robotics Laboratory
Universidad Pablo de Olavide

Crta. Utrera, km. 1, 41013, Sevilla, Spain

2Unit of Robotics and Automation,
Eurecat, Centre Tecnològic de Catalunya,
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Abstract

This paper presents an unprecedented set of data in a challenging underground environ-
ment: the visitable sewers of Barcelona. To the best of our knowledge, this is the first
dataset involving ground and aerial robots in such scenario: the SIAR ground robot and
the ARSI aerial platform. These platforms captured data from a great variety of sensors,
including sequences of RGB-D images with their onboard cameras. The set consists of
fourteen logs of experiments that were obtained in more than ten different days and in
four different locations. The complete length of the experiments in the dataset exceeds five
km. In addition, we provide the users with a partial ground-truth and baselines of the
localization of the platforms, which can be used for testing their localization and SLAM
algorithms. We also provide details on the setup and execution of each mission and a
partial labeling of the elements found in the sewers. All the data were recorded by us-
ing the rosbag tool from Robot Operating System (ROS) framework. Our goal is to make
the data available to the scientific community as a benchmark to test localization, SLAM
and classification algorithms in underground environments. The dataset are available at
https://robotics.upo.es/datasets/echord.

1 Introduction

The idea of deploying autonomous robots into underground confined spaces like tunnels, sewers, mines and
others is becoming more and more popular (an indicator for this interest is the current DARPA Subterranean
Challenge1). The motivation is threefold. First, it would reduce labor risks, as it prevents operators from
entering into such spaces, in which health hazards are common. Second, the use of an autonomous system
would allow us to acquire more data that could be employed to perform a great variety of tasks, including
accurate 3D-mapping of the environment, automatic detection of structural defects on the environment, such
as holes or cracks. Last, the use of such systems can reduce human costs involved in the inspection and
increase the productivity of the inspection procedure.

1https://www.darpa.mil/program/darpa-subterranean-challenge

https://robotics.upo.es/datasets/echord
https://www.darpa.mil/program/darpa-subterranean-challenge


However, the development of autonomous robots able to inspect this type of environments faces many
challenges in several robotic areas such as perception, localization, navigation and communications. At the
same time, performing tests in con�ned spaces is costly and has to be allowed by the local authorities as
it requires quali�ed operators, speci�cally trained to enter in such spaces. For these reasons, we believe
that the publication of datasets speci�cally gathered in such scenarios can be of great use to the scienti�c
community.

In recent years, the scienti�c community, and the robotic community in particular, has published a wide
variety of datasets that have become essential to develop, to test and to compare perception, learning,
SLAM and planning techniques, to name a few. These datasets have been recorded in outdoors scenarios
for developing perception algorithms for autonomous driving o�ering sensing data from di�erent sources
such as cameras and lidars. They include the KITTI dataset (Geiger et al., 2013), which has been widely
employed to test functionalities for di�erent intelligent vehicles and robotics, like SLAM, visual odometry,
road detection, etc; and the Oxford Robotcar Dataset that has been recorded in more than a year span and
has data recorded during a great variety of weather conditions (Maddern et al., 2017). Other datasets have
been recorded in indoors/outdoors scenarios for social navigation and people identi�cation (Ram�on-Vigo
et al., 2014). They o�er LIDAR and RGB-D images among their sensing data but also o�er detailed labeling
of the pose of the people in the surroundings of the robot. The MPRT dataset has been designed for testing
SLAM algorithms outdoors (Blanco et al., 2009). It o�ers accurate ground localization ground truth by
means of several GPS-RTK synchronized sensors. Finally, some indoor datasets make also use of RGB-D
cameras as its main sensor unit. The most relevant examples are the NYU2 RGB-D (Nathan Silberman
and Fergus, 2012), the TUM RGB-D dataset (Sturm et al., 2012) and the ICL-NUIM dataset (Handa et al.,
2014). In these cases, the datasets were obtained without the use of robots, and the main focus was to
provide the developers of SLAM systems with tools to test the accuracy of their approaches.

However, as far as we are aware of, there are no publicly available datasets recorded in con�ned spaces such
as sewers and mines to this date. The closest dataset we have found publicly available was generated in the
TEDUSAR project (Leingartner et al., 2016). In this dataset, di�erent depth sensors and cameras were used
and their data was used with state of the art mapping algorithms to produce 2D and 3D maps of highway
tunnels in two simulated disaster scenarios. Unfortunately, only the data acquired of two experiments in the
same scenario is available and RGB-D data was not available in one of them due to harsh weather conditions.

Most of the available datasets involving aerial platforms are recorded in outdoors scenarios for di�erent
applications. Urban applications are a �eld of interest with some datasets such as (Majdik et al., 2017) sup-
porting the development of future urban application of these systems. In emergency scenarios, for instance,
a few examples are available such as the dataset covering the Disaster City test center (Pellenz et al., 2010)
and a dataset involving aerial and ground Search and Rescue robots (Balta et al., 2017) published in the
context of the European project ICARUS. To the best of our knowledge there is a lack of datasets involving
aerial vehicles in con�ned spaces. One of the very few examples is (Burri et al., 2016) providing a detailed
dataset of aerial robots operating in an industrial setting.

This paper contributes with aerial and ground robot datasets for the application of robotic sewer inspection.
The dataset has been recorded in the context of the Challenge for Urban Robotics within the European
project ECHORD++ 2. Its main aspects can be summarized as follows:

� It is publicly available on the website (Alejo et al., 2019).

� It uses two di�erent platforms: a ground robot, SIAR; and an aerial robot, ARSI (see Figure 1).

� The data was acquired from di�erent locations on the real sewer network of Barcelona, Spain.

� The data of each experiment is stored by using the well-known and de facto standard rosbag tool
from ROS.

2http://echord.eu/



� It is composed of more than ten di�erent experiments with a total duration of roughly ten hours of
experiments and a total trajectory length of about �ve km.

� More than three million of RGB-D images from the onboard cameras were captured.

� It includes information from multiple sensors, including cameras, depth cameras, 2D lidars, gas
sensors and Inertial Measurement Units (IMUs).

Figure 1: Platforms used to gather the data in the sewers. Left: SIAR platform. Right: ARSI platform.

The rest of the paper is organized as follows: Section 2 presents the main characteristics of the SIAR platform,
while Section 3 speci�es the information available in the datasets generated by the SIAR platform. Section
4 summarizes the main characteristics of the ARSI aerial platform, and Section 5 speci�es the information
available in the datasets obtained with the ARSI platform. Finally, Section 7 concludes the paper with a
special emphasis on the lessons learned during the course of the experimentation in real sewers.

2 Overview of the SIAR platform

All the experiments presented in this paper that involve a ground robot were performed with the SIAR
platform Version 3, which has been designed by IDMind company3. References to the previous version
of the platform can be found in (Alejo et al., 2016). Figure 2 represents the platform with all its main
characteristics. In particular, this platform is a six-wheeled ground robot with the ability to change the
width between its wheels in order to address the di�erent sections of the sewer network and to deploy or
retrieve the robot through a manhole. The robot is fully equipped to move autonomously for about 4 hours
while executing the inspection operation. Below, a list with the main speci�cations of the platform can be
found.

3https://idmind.pt
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