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www.hvl.no/ai
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Connectivity, 
Information & 
Intelligence Lab

We use AI to understand how infrastructure networks 
shape our lives and impact our environment.

www.ci2lab.com
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Beyond Power Lines:



GridEyeS

▪ 86% of power outages 
in Norway are due to 
vegetation1

▪ Vegetation-induced 
power outages in the 
US cost up to 33 
billion USD annually2

Picture: Courtesy of Linja

1Norway’s Quality of electricity supply, NVE, Norwegian Energy Regulatory 
Authority (NVE-RME), https://www.nve.no/
2The Economic Impact of Extreme Weather, Bloom Energy, April 2022

https://www.nve.no/


Keeping Eye on Electric Grid is hard!
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Length of European power lines:

• 384.400 Km 
• 25 x to the moon
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Manual inspections, drones, helicopters 

✓ Very high resolution
✓ Possibility to check grid components
❖ Time-consuming
❖ Costly
❖ High CO2 footprint

Classic

✓ Cheap
✓ Fast
✓ Frequent revisiting time
✓ Much less CO2 footprint 
❖ Limited resolution (0.3 m/px at most)*

Satellite imagery

Modern

Monitoring Dilemma



The space 
revolution is 
taking off

1960 2000 2020 2030

0

24.000

Year

N
u

m
b

er
 o

f 
sa

te
ll

it
es

 i
n

 o
rb

it

1960 2000 2020 2030

100

Year

L
u

n
ch

 c
o

st
 (

$
 p

er
 k

g
 )

50,000

Source: Center for Strategic and International Studies 
10



The GridEyeS solution 
supports electricity 
companies by providing 
situational awareness 
regarding vegetation near 
power lines faster, 
cheaper, and with less CO2

footprint through Space-
level Artificial Intelligence
powered by Weather 
Intelligence..



GridEyeS Project Team

End-Users



GridEyeS Solution:

• Vegetation Detection: to monitor 
the vegetation encroachment into 
power lines’ rights-of-way

• Change Detection: to detect and 
monitor both authorized and 
unauthorized constructional and 
agricultural/forestry activities 
within power lines’ rights-of-way

• Emergency management: to
provide fast satellite-based insights 
to electric companies after extreme 
weather events



Methodology
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Key elements to model vegetation risk

▪ Position w.r.t. the power line

▪ Size

▪ Species

▪ Height

▪ Position of trees w.r.t. other 
trees
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Methodology
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Confusion matrices between predicted (by Tree Species Detector) and true tree type (from ground truth)

With relabeling Without relabeling
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Tree Type Detection



Tree Crown Delineation 
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Crown delineation for a portion of the Askvoll area

Crown delineation for a portion of the power line

Legend: spruces, pines, deciduous
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How it works



API:



Scalability & Transferability
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The project includes pilot sites in Norway and 
Canada, which represent different ecological, 
weather, climate, and electrical network 
conditions. 

These sites are crucial for testing and validating 
the solution's scalability and transferability.



In Media
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Thank You

Prof. Reza Arghandeh
reza.arghandeh@hvl.no


