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2. METHODOLOGY - PLATFORM INTEGRATION

1. INTRODUCTION

K \ 1) Power distribution from 2) Struct design and finite
The calibration and validation (Cal/Val) of the FLEX Numerous steps are required to convert ;izcraft to the systems éémernlig z;?cmaﬁlgn_ h
(Fluorescence Explorer) mission, part of the eighth ESA the aircraft into a scientific data acquisition
(European Space Agency) Earth Explorer (EE8), will platform, with the main focus on the |
require the use of airborne systems capable of providing fluorescence sensor CFL. [
estimates of the SIF (Solar Induced Fluorescence) ) oI | 1
observable, which is an optical indicator of the e
photosynthetic state of terrestrial vegetation. > i . j1>
I
The general objective of SpaFLEX project is to develop e | boo
Spanish Cal/Val procedures for FLEX mission: - |
- Reinforced focus on metrological practices.
- Ensure traceability along the full processing chain - N
- Provide uncertainty per-measurand, ideally at pixel- k‘/
level.
INTA (National Institute of Aerospace Technology) Is (5) Integration & Validation phase with (4) Certified Control Unit definition (3) Positioning of the
implementing the imager spectrometer CFL (Chlorophyli several tests : EMC (Electromagnetic and automated operation CFL sensor head above
Fluorescence Sensor) into an instrumented pod of one Compatibility), vibrations and <,‘: configured + Installation of GPS the window (FOV &
of its manned aerial platforms, a Stemme S15 equipped environmental conditions, within the antenna &  lever  arms distance between the
acquisition campaign. glass) e
3. RESULTS- ELEMENTS
3 1 STEMME S15 3.2 CFL SENSOR

The CFL is a hyperspectral radiometer designed to observe fluorescence emitted
by vegetation. It uses a curved diffraction grating and a cooled sCMOS (scientific

- | — Complementary Metal-Oxide-Semiconductor), which allows recording up to 2160
— 77 | spectral bands in the range 670-780 nm, with 0.2 nm FWHM (Full-Width at Half-
W* — Maximum).

_ _ _ @ _ _ The nominal angular IFOV (Instantaneous
INTA has among its aerial platforms a light mptor glider c_apable of carrying Field of View) is 0.26 mrad and the FOV
Earth observation sensors by means of sub-wing pods, with a load capacity (Field of View) is 23.5°, resulting in 1600
for inStrumentation of 80 kg per pOd Wingspan of 18m and a tOtaI Iength of across-track pixels_ The electronic readout
8.52m. o STEMME INSTRUMENTE and control system enables the

configuration of spectral and spatial
binning in values of 1, 2 and 4, and
the use of variable integration times,
CFL sensorhead  typically between 10 and 100 ms.

TECHNICAL SPECIFICATIONS

/Pod divided in two compartments with\

maximum dimensions of 260 mm W X 670-780
: - 2160
The design of a modular and versatile / \ 206 mm H x 600 mm D for the 1600
internal structure will allow the future INS/GNSS  system > Applanix APX-15 (MEMS | | feasible sensors to be installed. Weight 0,051
Installation of complementary operational and technology) for ge(_)met”(_: correction an_d georeferencing. \available for instrumentation 50 kg J 0,2
experimental observation systems. A strong GNSS signal is also essential for automated 23,5
GPS antenna located on a dock at the top of the front 416
cone. GIFOV (Ground IFOV) (m) @ 1
I? 75 mm \ / PR oox 9o km AGL -
rotective | fi2,5
glass - VNIR SpaFLEX 25
FLIGHT CAMPAIGN 120:1

SENSOR CALIBRATION

Indoor calibration facilities & procedures:
Integrating sphere, gas discharge lamps
and an ASD field spectroradiometer.

To enhance the versatility of the assembly, the
covers protecting the optical window have
customized cut-outs that enable the
Integration of multiple transparent glasses for
different spectral ranges.
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CARACTERIZACION RADIOMETRICA DEL CFL S/N00S.
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INTA has three airfields
distributed along the Iberian LaRoda cCrop Area.
Peninsula: CIAR in the NW  Albacete

Finca Santa Marta.

(Lugo), Torrejon in the center Integrating sphere Ar gas lamp
Madrid) and CEUS in the SW g . . . .
gHuelva)). [ The implementation was designed to comply Wlth\

RTCA DO-160 (Environmental Conditions and Test
Procedures for Airborne Equipment). The system has
a centralized operation and control module within the
= Range > 1100 km same pod that meets the mentioned regulation.

= Max. cruising speed - 180 KTAS - J

= Electrical system for Payload: Generator 1.500W / 28 VDC The CFL sensor was adapted to a stand-alone operating regime by developing ad hoc
- Each semi-plane has a hard-point station for attaching a pod. tools. Thanks to the INS/GNSS system, embedded in the sensor itself and the

Hyperspec® Il software. Data acquisition will be triggered when the platform enters a

ﬁMaximum service ceiling > 16,000 feet MSL (above sea level) and an \
= Endurance > 6 hours

" Rear fuselage m!d-sectlon compartment for supplementary systems. predefined polygon defined during the campaign design. In this way the pilot follows the
" Engine mounted in the center of the fuselage, behind the cockpit = It does not flight plan, passing through the successive waypoints and tracking the plotted course, in
Klnterfere with the optics of the sensors. / a stable manner and with constant speed, acquiring the data.

4. CONCLUSIONS

-The new remote sensing system under development is proposed as a candidate to provide essential medium-scale
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