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Results

● Study area: Glacier with strong surface & velocity changes 

● Tested sensors: Sentinel-2, PlanetScope, UAV – Wingtra II

● Algorithms: Intensity tracking (geoCosiCorr3D), ORB-based 
feature tracking (SeaIceDrift), Deep learning-based feature 
tracking (ICEpy4D)

● 43 validation vectors

Methods

Sentinel-2: © Rama, Cc-by-sa-2.0-fr

PlanetScope CubeSat: NASA 2015

Wingtra Gen II

Strong
surface changes

Deep learning-
based approach 
with UAV data 

shows best 
performance

Conventional 
methods (cross-
correlation) show 

good performance in 
regions with lower 

changes with 
common sensors

Existing methods 
show varying results 
with high-resolution 

UAV data. Deep 
learning-based 
methods were 

problematic with 
coarser resolutions. 

Classical feature 
tracking methods 

were not successful

Performance of algorithms & sensors

• Deep learning outperforms existing algorithms in 

glacier surface velocity estimation with high-

resolution data

• More than ten-times lower error of the deep learning-

based method with UAV data compared to conventional 

sensors and methods

• Continued development of deep learning-based feature 

tracking approaches for glacier velocity computations may 

substantially improve glacier velocity estimations in 

challenging situations

• Method development for more regular point spacing required

• Conventional sensors and methods showed good 

performance in situations of low surface changes

Conclusio

● Several algorithms for deriving glacier surface velocities from 
remote sensing images exist

● Surface changes, rotational deformations and spatial 
heterogeneity lead to decorrelation and failure of most 
conventional algorithms

● High-resolution UAV datasets promising - but new methods 
required

● Deep learning applications revolutionized remote sensing 
approaches in many other areas

● Can deep learning-based image matching techniques 
improve glacier surface velocity estimations?

Introduction


