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What is an underground heating
system?
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Challenge/Needs:

Multi-utility companies offer services to
improve energy efficiency in large urban
centers, including building district heating.

The distribution network for heating fluids
spans hundreds of kilometers and is subject
to losses and leaks.



Official Partner



Official Partner



Official Partner



Official Partner

Technological Solution:

Night aerial thermography with high-end 
MWIR camera allows to obtain accurate 
maps with a GSD of approximately 15 cm 
and positional accuracy under one meter, 
during hours with minimal interference
from vehicles on the road.

The map (orthophoto) can be overlaid
onto the distribution network to detect
thermal "spots" that indicate a network 
leak.
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Skymetry DISTRICT HEATING
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Main customers:
IREN/A2A/HERA Group

Target area:

District Heating Management

Main Goal:

Heat Leakage detection

Solution:

Aerial Night-Time Thermographic Mapping

The application of thermal imagery in urban landscapes is highly effective when researching district
heating losses.
During the winter months, the thermal response of the environment enables to use InfraRed technology to
detect potential hotspots.
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As aerial acquisitions are carried out over the night time, in IFR flight conditions, 
when the thermal difference is maximized, it is possible to apply analytics and 
Machine Learning algorithms properly trained to generate reports and classify
anomalies fixing criticality threesholds. 
The classes will then guide interventions based on the severity of the damage
recorded.
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Training Samples Validation Samples

Deep Learning
Architecture

Ratio: Training / 
Validation / Test Split

Additional 
information:

Texture, Shape, Edge, 
Statistics, Color

Image resolution Geometry / Spatial 
context

Background 
(True negative)

Class balanceRaster bandsNumber of training 
samples
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Pipelines Network extractionsBuffers

Zonal statistics

False 
positive

True positive
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Buildings IndustriesCars

Street lamps Cold objectsSpillover effect

False positive 
typologies
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Raster

YOLOV8
Output

False positive prediction DL

Training samples:
>1000

Deep learning architecture:

YOLOV8

Bands:

1 (Thermal MWIR)
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Class 1 anomaly

Class 3 anomaly

Anomaly prediction DL

Training samples:
>500 (per class)

Deep learning architecture:

DeepLabV3

Bands:

1 (Thermal MWIR)



Official Partner

Anomaly 
detector V03

by



Official Partner

Email: Luca.delnero@darkwavethermo.com
Website: www.darkwavethermo.com
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