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FloX: The Fluorescence boX DB HYPERSPECTRAL

OPTIC Specl Spec2

Wavelength range ~ 650-800 nm; ~ 400-950 mn

Spectral Sampling Interval (SSI) ~ 017 nm ~ 0.65 nm

Spectral resolution (FWHM) ~ 0.3 nm ~ 1.5 nm

Signal to Noise Ratio (SNR) ~ 1000 ~ 250

Field Of View (FOV) Dual FOV. Upwelling radiance ~25°. Downwelling radiance 180°

Reflectance

Incoming radiance Reflected radiance
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ESA PROJECTS: THE NETWORK PRE

Two years ESA funded project to implement a network. Main focus FLEX wvalidation.

* Automatic processing

* Uncertainty propagation

* Database implementation & Online portal
* Data policy definition

* Maintenance plan (e.g. Calibration Device)
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AUTOMATIC PROCESSING || 3 e

MY FILES

‘elcome to your personal area, Iremtech

Below you can find a list of your reserved contnents. Click here to logout.

FLOX DATA PROCESSING
GUI - JB-031-SK -

FloX GUI

O Dat:
FloX data Processing

Y

Directory for raw FloX main folder:

Select

Select time to use: @
® GPS O CLOCK
® YES NO ® YES NO

Select SIF retrieval method: @
SFM svD

Select DATATO SAVE: @
@ RADIANCE @ REFLECTANCE

" nyperspecTRAL |
DEVICES

Apply nonlinearity correction: @ Apply Spectral Shift correction FULL spectrometer: @

+ Launch Processing

Daily data product:

LO0. RAW

L1. RADIANCE

L2. REFLECTANCE, VIs, SIF A and B

QA & QC

> @ python’

Remote Sensing of Environment !

Volume 284, January 2023, 113304

Retrieval of chlorophyll fluorescence from a
large distance using oxygen absorption bands
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Marin Tudoroiu f, Dirk Schuettemeyer £, Matthias Drusch &




UNCERTAINTY PROPAGATION
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Multiple sources of error

F uncertainty sources Spatial representativenes
L ground uncertainty sources e o
f R function model 1§ Sensor geolocation
stabill F function model Ground sampling stroteqy

Rand F function optimization Upscaling tronsfer function
Spectral calibration 1
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-ISRF interpolation l o DA TR e, {NDy~NDDaTE)

- l ',()t) Gain = DN +0 ' () | u(o) ‘ Lix =2 e <. Scaley +0
Temperature uncertainty } I
-
- l ” \
Ecosistem level: Airscraft = Ly = Lyaen|
lf Crop level: UAV/Tower/Cable (A)+0+0 ; T

Radiometric calibration
P a
-Lamp stability

~lamp gas /monv calibration
-ISRF interpolation

Non-linearity

Temperature uncertainty

l Aligment

nod/Tower

L(A))
L))+ 0

Point/ESU lovel: Trig
FA) = f(RQ),

E(A) = Gain « DN + 0

+0+0

1 [(Eqr (0) cosBy + Eg7(0))

Ey = da* (1 —sp)

Eypv, Eqip= f(lat,lon, Tggp,w, ... ) + 0

E(A)dir = Gain«DN + 0
Irradiance spectrometer

Tss0 = [ (Ta1. Taze Tase Tag Tas) + 0

W, Ta Tazs Tase Tags Tase B = f(L. )+ 0
Sunphotometer

CREDIT: Cendrero et al.,

L aircraft/UAV sources |

Rodiometric calibration
-Lamp calibrotion uncertainty
-Lamp stobility

-straylight

Spectral cofibration

-lamp gas /mone colibration
~ISRF interpoiation
Non-linearity

Temperature uncertainty

Pointing accuracy
Rodiometric calibrotion
Spectral cofibration
Noan-Linearity
Temperature uncertainty
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DATABASE IMPLEMENTATION HYPERSPECTRAL

Eesa

{ Search for Station

BROCKMANN Er——
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JB-009-£SA

) FloX - Buenos Aires, Argentina

JB-00¢
2 = N
€ Repositries $ Acco. (2 bcedev / deflox-ingestion 3¢
i) FloX - Tumbarumba, Australia
JB-025WW
0 Repository Activity Recent Repo Builds
0 FloX - Cape Town, South Africa
No builds have been run for this repository. JB-00S-E5A
‘> Click on the = Builds tab to start a new build
) FloX - Toronto, Canada
= JB-009-£5A

9 i FloX - Mumbai, India
RCI PRIL A

JB-00¢

—-—

_—

-_—

Pull this container with the following Podman command

— Description ) FloX - Rio de Janeiro, Brazil
= o xcube-dev [ deflox & . X X X podman pull quay.io/bcdevideiox-ingestion I

|||| The ingestion service for the DEFLOX project s X
<> Code (@ lssues 1 I Pullrequests (® Actions [ Projects 1 © Security [+ Insights & Pull this container with the foliowing Docker command T

docker pull quay.io/bcdevideflox-ingestion oy
€ Unit-level tests and Docker build of deflox packages

@ Update ingestion-workflow.yaml #99

(@) Summary . . . -
Triggered via push 2 minutes ago Status G GEMEDID Jf AR 8, bcdev / deflox processing A
Jobs @ thomasstorm pushed -o- bfS4274 main Success .
@ ittt ngestion i ] Repository Acivity Recent Repo Builds ubilabs
y — No builds have been run for this repository.
@ unittest-processing . .
ingestion-workflow.yaml I . )
@ Build deflox-ingestion Docker im... on: push L Clckonhe = Bulstab o starta new buld
@) Build deflox-processing Docker i... ]
T
Run detsils @ unittest-ingestion 1mdds ® ® () Build di o RC PRIL
©® Usage
—
& Workflow file —
—]
Pull this container with the following Podman command
@ unittest-processing Tmdds @ ® (@) Build d Description
. i . podman pull quay.io/bcdev/deflox-processing
The ingestion service for the DEFLOX project.
Pull this container with the following Docker command:
Q docker pull quay io/bcdevidefiox-processing




All FloX Stations (200)
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FloX - Kyoto, Japan

JB-D0S-ESA

FloX - Buenos Aires, Argentina

JB-00S-ESA

FloX - Tumbarumba, Australia

JB-025-WWw

FloX - Cape Town, South Africa

JB-008-ESA

FloX - Toronto, Canada

JB-00S-£E5A

FloX - Mumbai, India

JB-008-£54

FloX - Berlin, Germany

J8-005-£54

FloX - Rio de Janeiro, Brazil

JB-D0S-E5A

FloX - Copenhagen, Denmark

JB-005-£54
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All FloX Stations (200)

&) FloX - Kyoto, Japan

(‘A’> FloX - Buenos Aires, Argentina

i) FloX - Tumbarumba, Australia

JB-05-WW

lg) FloX - Cape Town, South Africa

ig) FloX - Toronto, Canada

%) FloX - Mumbai, India

& FloX - Berlin, Germany

FloX - Tumbarumba, Australia
JB-025-WW Last update: 2025-05-12

Responsible person & Setup

Name

Institute:

Coordinates:
Installation Place:
Installation Date
Calibration Date:
Tower height (m):
Installation helght (m):

Distance Sensor TOC [m):

FloX Data

0+ T T

20250615 2025405-20

rFluore L) egetatl
B Fluoresences Vegetatl

2

o

This Week

025043

n Index

SENSOR LOG ¥

Samantha Tower

Greenwoocd Institute of Technology

27.34674" N, 56.2349T7 W
Tumbarumba, Australia, Tower A
2022-08-08

202208

210

100, 100

100

Last Week 30 Days G

0

B Value 3 W value 4

] DOWNLOAD DATA

IB-025-WW « Last update: 2025-05-12

FloX - Tumbarumba, Australia




< DATA POLICY DEFINITION [ >

INSIF wants to be a platform for data exchange to serve the scientific community.

We take care of the functioning and the data quality.

GIVE US SOME FEEDBACK ABOUT THE EXPECTATION OF
SUCH A NETWORK IN TERMS OF DATA SHARING POLICY!



DATA POLICY DEFINITION

SIMPLE SURVEY (10 QUESTIONS) YOU ARE WELCOME TO REPLY

International Network Sun-Induced chlorophyll Fluorescence (INSIF)

Survey

Following the Announcement of opportunity for FLEX cal/val by ESA:

https://earth.esa.int/eogateway/announcement-of-opportunity/flex-cal-val.

We'’re working on an ESA-funded initiative to develop & collaborative platform for
processing and sharing FloX data, making it accessible and useful for the entire
research community. The platform will provide SIF vegetation indices, radiance and
reflectance products, all with associated uncertainty estimates for non-commercial use
only. We conduct a short survey to ensure we meet the needs of potential users. Your
input will help to shape the platform's features and services. Please complete the

survey withim the next 3@ days — your feedback is highly appreciated!




MAINTENANCE PLAN HYPERSPECTRAL

MOVABLE CALIBRATION DEVICE BOX (MOX) Rugged Housing
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MAINTENANCE PLAN [ e

MOVABLE CALIBRATION DEVICE BOX (MOX) Rugged Housing

~

Dual Spedrometer
~~ Chamber

Thermal Lamp
Control

Marc Krause !, DrAndreas Burkart ! Laura Mihai 2, Dirk Schuettemeyer 3, Paul Naethe !, Tommaso Julitta 1

Third replicate

First replicate Fourth replicate Fifth replicate

Second replicate

0.007
0007

- = .
2 UPFLUO 3 UP FLUO UPFLUO UP FLUO 3 UP FLUO
| — obwrLuo | — DpwFLUo | — pwFLuo | — bpwrLuo | — opwrFLuo
gl — uPFULL g1 — upFuLL g1 — upFuLL 8] — uPFULL g1 — upFuLL
S DW Full s DW Ful = DW Ful e DW Ful = DW Full
2 2 3 3 g
2 2 § 3 5§ = s 3
a a & 27 s S a o
s 3 s g ‘ o 8 e g @ 3 |
2 3 \ 3 \ H \\ g \
g 8/ A :z y -3 A / - / g8 \
= Ny 3 , 13 " 13 13
=) =} =3 =3 =]
g g g - g g
= P 3 3 2 = o
3 3 3 3 3

T T T T T T T T T T T T T T T T T T T T T
400 500 600 700 800 900 400 500 600 700 800 800 400 500 600 700 800 900 400 500 GO0 700 800 900 40 500 800 700 800 900
WL [om] WL o] WL [nm] WL [om] WL [nm]




MOX I N AC T I ON g;::'ECR:sPECTRAL




Aircraft

FRM4FLUO

fiducial reference
[ measurements
Y’ for fluorescence
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CONCLUSIONS v >

INSIF 1s getting ready. Beta version expected on October 2025. Still time to
get feedback by you!

Aim: Collection of FloX data, standard processing pipeline at different
levels (L1, L2), including uncertainty.

INSIF data can be used in the FLEX Cal/Val activities (link to DISC and
FRM4AFLUO projects).

Benefit for the scientific community to explore the data for better
ecological process understanding.



THANK YOU FOR LISTENING

..And for filling the survey..



