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INFUSE DATA FUSION METHODOLOGY FOR SPACE ROBOTICS, AWARENESS AND MACHINE
LEARNING

Abstract

Autonomous space vehicles such as orbital servicing satellites and planetary exploration rovers must
be comprehensively aware of their environment in order to make appropriate decisions. Multi-sensor data
fusion plays a vital role in providing these autonomous systems with sensory information of different
types, from different locations, and at different times. The InFuse project, Funded by the European
Commission’s Horizon 2020- Strategic Research Cluster in Space Robotics, provides the space community
with an open-source framework by which data may be fused in a modular fashion from multiple sensors.
In this paper, we summarize the modular structure of InFuse and show how it is used for an example
of planetary rover sensing in a complex ground environment. Multiple sensor data from field testing
that includes inertial measurements, stereo vision, and scanning laser range information is first used to
produce robust multi-layered environmental maps for path planning. This information is registered and
fused within the InFuse framework to produce comprehensive three-dimensional maps of the environment.
To further explore the potential of InFuse from a more research-oriented perspective, we additionally
evaluate the use of machine learning algorithms to take multi-sensor fused data from InFuse and classify
structured parts of the environment that may be of interest to the planetary rover. We consider the use of
deep learning methods, probabilistic methods or other machine learning methods to perform classification
of parts of the environment with various features such as flat areas, rocky areas, and areas that may
be of scientific interest. Additionally, the definition of data quality assessment methods, such as visual
feature matchability, will enable a continuous evaluation of the algorithms. These shall drive the search
for an optimal configuration of the InFuse components so to maximize performances in relation with
the context into which they operate. Making use of the modular nature of InFuse, we will show that
different results may be obtained from the identification process depending on the sensors and sensor
fusion methods applied, as well as the type of object, and consider the effects of limited computing power
and computational time on the data fusion process in selection of the machine learning methodology.
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