
Quality assessment of Airborne Image 
Spectrometry Data for the AVIRIS-4

Laurent V. Jospin, Jesse Lahaye, Jan 
Skaloud, ESO, EPFL, Lausanne, Switzerland –

(laurent.jospin, jesse.lahaye, jan.skaloud)@epfl.ch

Eurocow, June 2025



▪ Technology & applications

▪ Geometrical challenges & QA

▪ The tool 

▪ Some responses  

▪ Perspective 
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▪ What is it? 



▪ Background 

▪ NASA-JPL for i) Swiss-ARES consortium ii) ISS

▪ Started in 2017 … delivered 2022/23, ISS(2022) 

▪ SOTA in Europe

▪ high SNR over ~300 spectral bands 

▪ spectral resolution (400 – 2’500 nm)

▪ spatial resolution (0.30m GSD) 

▪ Operations

▪ from 2024 (standalone), from 2025 (together with ALS)

▪ all data will be made open data

▪ more info:

The AVIRIS-4
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https://doi.org/10.1109/LGRS.2025.3572349

https://ares-observatory.ch/
https://doi.org/10.1109/LGRS.2025.3572349


Systems & platforms
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VQ (ALS)



Vision comparison
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■ Humain 

■ 3 bands 

■ 480 and 700 nm

■ Mantis shrimp 

■ 12 bands 

■ ~as human 

■ Pika-L  

■ 281 bands 

■ 400-1000 nm

■ AIVRIS-4

■ 327 bands 

■ 380-2500 nm



▪ Biodiversity (plant traits) 

▪ Atmospheric (trace gases) 

▪ Aquatic (algae blooms)

▪ Snow (water equivalent) 

▪ Geological 

▪ Soil, forestry, agriculture

▪ :

▪ ESA ground truth! 

Applications & challenges  
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X scale open data 
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Multi-mode sensing  challenge (natural disaster)



▪ Data Quality Assessment 

▪ Guarantee Interoperability

▪ FAIR principals (Findable, Accessible, 
Interoperable and Reusable) 

▪ Ground truth – develop tool for tie-
points in HS image (MALAHYD) 

AIS/HS imagery data georeferencing, visualization 
The need in open data & tools
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AVIRIS-4 maiden (calibration) flights 

Zurich

Thun
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AIS geometric workflow 
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MALAHYD – GUI and related framework
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I/O + trajectory GUI

MALAHYD

(label GUI)
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steviapp

▪ Part over larger & open 
CV/photo framework

▪ Manual labeling in AIS 
(.bil) files

▪ Basic evaluation 
(residuals)

sensors



MALAHYD – tie-point labelling module

Image tie points labeling

DSM tie points labeling
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MALAHYD (steviapp) – optimization GUI

Use sparse linear 

algebra: selected by 

default (memory!)

Predict uncertainty: 

estimate uncertainty of 

certain parameters. 

Uncheck by default 

(stability!) 

Number of iterations. 

Ceres back-end can 

interrupt the optimization 

earlier if it deems the 

problem converged

Quick override of certain 

a priori parameters.

Start / interrupt 

optimization
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MALAHYD – Trajectory residuals analysis

Position residuals 

[mapping units]

Orientation 

residuals 

Vertical bars 

indicate time 

position of visual 

constraints (e.g. 

tie points)

Thun flight: residuals 

hints  disagreement 

between trajectory 

vs. visual constraints
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Error detection via tie points reprojection
Zurich flight - time shift detection

-350 -300 -250 -200 -150 -100 -50 0 50

-35

-30

-25

-20

-15

-10

-5

0

5

10

Time corrected

No time correction

u [pixel]

v
 [

p
ix

el
]

E
u
ro

c
o
w

 2
0
2
5
 /

 J
. 

S
k
a
lo

u
d

15



E
u
ro

c
o
w

 2
0
2
5
 /

 J
. 

S
k
a
lo

u
d

16Error detection via tie points reprojection
Thun - orientation bias detection (platform stab.)

After correctionBefore correction



Outlook - automatic tie points ”without” IMU
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Burkhard et. al (2025) Distortion invariant optical calibration for lightweight airborne imaging spectrometry 

Accepted to ISPRS Annals (UAV-g, Finland, Sep. 10-12)  



Conclusions

▪ New/open tool for manual TP in AIS

▪ QA – detection of important issues

▪ Time tagging

▪ Platform stabilization

▪ Manual – sure, but time consuming

▪ Future work will focus on automation. 
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Credit  & links

SteviApp MALAHYDAVIRIS-4
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oct 2017 – apr 2018
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University of Western Australia – PhD candidate

research topic : real time 3d scene reconstruction for holoporation

Servipier INC – Intern, c++ and PHP programmer
worked on a few project like website or internal software developpement

EPFL, Geodetic engineering laboratory –  Intern, c++ and python programmer
worked on a computer vision system for relative positionning of two drones

EPFL, Audiovisual communications laboratory – Intern, python programmer
worked on a setup for multispectral digitalization of lippmann plates

Voluntary work

2016 – 2017

2015 – 2016

2013 – 2019

Krita foundation – volunteer c++ programmer

Unipoly, association de l'unil et l'epfl pour le développement durable – graphic designer

Ludesco, festival de jeu et d'expériences ludiques – Tabletop roleplaying game pole manager

Education

2019 – current

2015 – 2017

2012 – 2015 

2009 – 2012

2012

University of Western Australia – PhD in computer vision

EPFL – Master in environnemental sciences (minor in computational engineering)

EPFL – Bachelor in environnemental sciences

Lycée Blaise Cendrars – Federal Maturity, economy and laws (Mention Good)

Sphair – screening & in flight formation

Main Academic Projects

2017 

2016

2016

Master thesis "Accuracy Prediction in Aerial Mapping" (5.25, IGSO price for innovative project in geomatic, 30 ects)

Minor project "Use of polarizing filters for specularity separation in BRDF acquisition" (6.0, 8 ects)

Design project "Multi-agent flight plan optimisation for mapping of large area" (6.0, 10 ects)

Teaching

2019 – 2022

2014 – 2016

UWA

EPFL

Computer vision, Systems programming, Introduction to data science,
Artificial Intelligence and Adaptive Systems, Relational Database Management Systems

Spatial Statistics and analysis, Systèmes d’information géographique, Projet en c++ pour SV,
Éléments de géomatique, Méthodes quantitatives I

Conferences Publications

2022

2018

2018

A-P SimStereo--Benchmarking the Cross-Generalization Capabilities of Deep Learning-based Stereo Methods

Embedded Polarizing Filters to Separate Diffuse and Specular Reflection

Cooperative Navigation for an UAV Tandem in GNSS Denied Environments

NIPS 2022

ACCV 2018

ION 2018

Text
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Error detection via tie points reprojection

E
u
ro

c
o
w

 2
0
2
5
 /

 J
. 

S
k
a
lo

u
d

21

• A tie point pair (at position t0 and t1 with view direction v0 and v1) 
allows to check the orientation of the camera just by itself! 

• Projected landmark position is estimated as:

• Landmark is then reprojected on the image to get a projection 
error, in pixels.



Technical – under clouds operations?  
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Hueni et. al (2025) Distortion invariant optical calibration for lightweight airborne imaging spectrometry 

Accepted to ISPRS Annals (UAV-g, Finland, Sep. 10-12)  
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