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Heritage from BIRD to FireBIRD

= < @ Federal Ministry
of Education

-> OO0V - program and Research

Adlershof GmbH KAY¥EER-THREDE

BIRD (2001-2007 [2014]) TET-1 (2012 - ?) BIROS (2016 - ?)

FireBird is an Infrared Mission mainly dedicated to the investigation of
High Temperature Events (HTE), but also to other thermal processes.
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Mission Schedule
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Orbit

» Orbit
» ~ 500 km
» Sun synchronous
» Period: about 1h30

» Crossing times
» 11:30 asc. UTC (TET-1)
» 13:30 asc. UTC (BIROYS) :
» De-pointing abilities: +/-30° across track g8

» Repetition rate with +/- 30° across track
acquisitions
» <5 days (TET-1)
» <3 days (TET-1 + BIROS)
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Sensor Systems

» Imaging sensors systems
» Two infrared cameras
» Nadir looking
» Staggered CCD arrays

» One 3-band VNIR camera
»+6°, nadir, -6° (along track) looking

» Spectral band definition

Band Wavelength
Green 460 - 560 nm
Red 565 - 725 nm
Near Infrared (NIR) 790 - 930 nm

Midwave Infrared (MWIR)
Long we Infrared (LWIR)

3400 - 4200 nm
8500 - 9300 nm




Sensor System Layout
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Acquisition Modes

Spatial resolution (m) GSD (m) Size (km)

Acquisition Mode Green Red NIR MWIR LWIR MWIR LWIR Swath
Fire 4x4 160 160 160 360 360 180 180 211 /178
Fire Night 360 360 180 180 211/ 178
VIS 1 - Green 40 360 360 180 180 211/ 178
VIS 1 - Red 40 360 360 180 180 211/178
VIS 1-NIR 40 360 360 180 180 211/178
VIS 3 40 40 40 360 360 180 180 105/178

Dynamic Range: 14-bit (except for TET-1, VIS-3, VNIR: 8 bit)
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Improved Spatial Sampling & Radiometric Dynamic

» Staggered pixel arrangement
enabling spatial double - sampling
across- and along-track

» Pixel pitch is ca. 30 um => sampling
distance is around 15 um

» Radiometric double sampling
by measuring a scene twice - e.g.
with integration times of 4000 ps
and 500 ps (,HA-mode")

» Both measurement taken rapidly
within a 1/3 of dwell time

» Synthesis of double-sampled
radiometric image data during
radiometric processing

» Increased radiometric dynamic
range and a broader class of
HTE becomes quantifiable, i.e.

WitDout saturation
DLR

Spectral Radiance L(i,j=860) [W/ m?/ pm / sr]
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—e—TET MW/ 21-June-2017 / 03:42 / with HA reconstruction
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Improved Spatial Sampling & Radiometric Dynamic

With Without
HA-Processing HA-Processing

» Example: Portugal Forest Fire,
21 June 2017

» TET LWIR / MWIR image with
improved Hot-Area processing
and increased radiometric
dynamic range
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Estimation of Radiance Image Quality — SNR

TET / 16-August-2013 / DT56 / Mexico/ Volcano Popocatépetl

* IMG(1092 x 2502): 5(525,1019,0) = 4.81207E-01 - + X > IMG(1092 x 2502): 5(533,1005,0) =856121E+00 5 — + X

-
MWIR LWIR

SNR measure: related to an image crop around a the volcanic hotspot
and a maximum radiance difference DL=(L_max-L_min)

SNR ca. 310 (without hot spot) SNR ca. 380 (without hot spot)
SNR ca. 370 (with hot spot) SNR ca. 2900 (with hot spot)
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FIREBIRD

Euro-
Palettes

Validation - Fire Experiment

Straw
Reference fire experiment in Demmin

on 17 August 2013



Fire Detection — Portugal 2016
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Conclusion & Outlook

FireBird Mission is:

> A key topic in the DLR R&D Program

» The first TIR small satellite constellation in orbit

» Sensitive HTE detector & accurate fire parameter analyzer

» Extends DLRs R&D activities of small satellite missions, including

» Sensor systems, satellite bus design and technical experiments
> Flight operations

» Application development for different temperature ranges

> Input for future mission requirements, national & international

> Next steps include
» On-going validation activities

» Detailed cross-validation tasks with other sensor systems,
including VIIRS and SLSTR data

» Establishment of a scientific data pool for further application

developments
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Thank you !

Contacts @ DLR-IOS

Christian Fischer
Eckehard Lorenz

Winfried Halle

c.fischer@dir.de

eckehard.lorenz@dlr.de
winfried.halle@dIr.de
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