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Problem

Ensuring the safety of energy pipelines is related to the energy
supply, environmental protection and the stability of the economy
and society. Pipeline safety early warning (PSEW) systems aim to
automatically identify and locate damage events on energy
pipelines and replace traditional, inefficient manual inspection
methods. However, existing systems cannot achieve universality for
various complex environments because they are sensitive to the
spatiotemporal stability of the signal obtained by distributed
sensors at various locations and times. Our research aims to
improve the identify and location algorithm through ML algorithm
based on our novel PSEW system, as shown in the figure below.

Contributions

• Two complementary features calculation methods based on the
spatiotemporal information of distributed signals

• A novel Deep Learning model for real-time action recognition and
spatiotemporal localization of damage events

• Our method has better real-time environmental adaptability,
wider deployment, greater extendibility for various hardware, and
model performance than SOTA based on real sites experiments with
strong noise, weak signals, and signal fluctuations.

Methodology

• Attenuation Compensation

• Action Recognizer

• Feature Generator

Datasets

The data were gathered at a China National Petroleum
Corporation real pipeline from May to June and from November to
December. The total data size is approximately 494 GB. The test
pipeline is approximately 48 km with complex environment under
several types of strong noise and weak valuable signal information.

Supplement

Our method has been
deployed and used at other
real pipelines in North China
and has been validated to
maintain a high-level of real-
time and performance with
adverse weather conditions
during the long field test.

Besides, we are interested
in exploring the applications
of distributed signal early
warning in other areas, such
as early warnings of undersea
and land quakes, traffic flow
statistics for urban road
networks, and illegal cross-
border behavior monitoring.

Experiment and Deployment


