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Can BOL detect the wildfire
that fire fighters can suppress?
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AKATSUKI (PLANET-C)
 SPACECRAFT




> UNIFORM SATELLITE > RISING-2 Satellite

ecioin [
Detector ULO4L71 {

|_LELED ULIS France) 8
Emengtlh E-M(ﬁr 480 (V) _-'
IvE pikels 640 H) * 480(V : ; |
Pixel size 250 ym g i _WEVE |Eﬂgth glq'pom . K.
__Detector size 16.0 X 12.0mm _ ; .
Oata size G144 Koyte | s FOV 18.64 13648 0.05 il
Frame rate 60 Hz ek 1 '
NETD LIKemKy | o | S Active Pixels |640x480 (235 |m /pixel) |
Absolute Temperature +1k £ o iy S U 5 K 230 K
Accuracy 5 ;
| Spatial resolution inig;dﬂﬁ rﬁ;ﬁﬁrﬂmg e NETD 9[] gtﬁmg -
R 116l XER e ; -
(1005 % 75.4 ke ' : n
|_Pawer 10 V18A =] Weight 0.54 kg
Size 100.0% 100.0x123.0 i
_ Weight 800 g i Power | W 100 mm
F Gl OphirG3148
| =100 mm F/14




> Modul Microbolometer NEC > LENSA OPHIR 65148

SuplR 100mm f/1.4, Fixed Focus 65148
HX 083 0 M 1 Basic characteristics

Detector Uneooled microbolometer
Wavelength Bto14 pm
Array Format (HxV) 320 x 240 pixels COVied 160M Ja0xi0 3Mxs SAmd 10a4cres
Pixel Size (HV)  23.5umx 23.50m :: ‘° Q
NETD <75mk (L range F/1,80Hz) 20u 17 i
Dynamic Range  Lrange : 150C (Typ. F/1) 2% = & w —
. 25u FE] as 55 81
Hrange :540°C (Typ. FA) 70 7] e a2 )
Video Output NTSC/PAL
Digital Qutput ITU-RBT856 video data or RAW data Property Value
Serlal Interface RS-232C po
Input Voltage 5t015VDC Focal Length 100mm
Pouier Consumption <5\ (25C) e .
Size 38(W)x38(H)x85(D) mm (Including shutter) e mm
Weight 1509 \csl: srelacrans
Funetions Contrast : Auto or Manual 303mmin &

Brightness : Auto or Manual
Polarity : White-hot or Black-hot

focus Mechanism

HX0830M1 Infrared Detector Module consists of an Digital zoom:: x2 or x4

Uncooled IR detector to detect LWIR and Circuit FPN Correction (NUC): Auto or Manual
Board for Imaging Processing &tc.,which can be Dynarnic Range Seleot (L/H/Auto)
used for core device for IR cameras. It can provide Video Format Select

high quality IR images by detecting IR radiation of Configuration Save

8-14pm from objects and its ambience. Control : AS-232C

i

P
HX3100

Array format Basic characteristics

640480 pixels
,4"—"\'

Detector fype Unooolad microbolometer

Array farmat (HxV) B40x480 pixels
Operability »98%

Pixel size (HaV) 23.5mx23 5um

Fil factor 92%

Thermal time constant 1 6msec

Frame rate 30Hz

Wavelength Btdym

NETD <75mK (F/1, 30Hz)

Wight 150




CALIBRATION

= == - =

Sensitivity is most often
measured by a parameter
called Noise Equivalent
Temperature Difference or

NETD
B 2ckbody NETD = dT/(S/N)

dT is the actual tempera-
ture difference between the warmer and
colder blackbodies,




SAMPEL INFRARED IMAGES

L=

raw target image raw shutter image resultant image

for calibration produced by
subtracting the

shutter image
from the target
image



SPACE MISSION CENTER

Hokkaido Research Organization

FACILITY

>Anechoic Chamber
(150Mhz-1Ghz)

>Thermal Chamber

>Vibration test
(up to 200Kg)

> Clean Room

>Shock Test (up to 3000G)



WILDFIRE

Wildfire susceptible happen in Indonesian because dry air
- characteristic that trees flammable and fire pervasiveness

Railbelt Complex happen in June 21 2009 caused lighting flash and
caused area 2574 km? fired

Every year wildfire result emission CO, 6-15 Giga Ton or the same with
- 25-50% emission fuel




EARLY WARNING SYSTEM

Research wildfire in Palangkaraya to set up early detection system
terhadap about forest fire

Data processing that result form satellite to determine forest fire
location exactl and inform official as soon as possible

)| Satellite I
Observation Infrared Data

Action r Local ] Wildfire Data Ground
-;T |  Firefighter J;T Station




SATELLITE FOR DETECTION WILDFIRE

Some satellite that result data infrared that used to detect forest fire

There is problem in resolution spatial dengan time repetision
monitoring

Terra dan Aqua satellite have time repetision under 1 day but have
resolution spatial 1km

Landsat satellite 7 have resolution spatial 30 meter but have time
repetision 16 day

UNIFORM satellite have resolution spatial 200 meter and time
repetision about 1 time a day



ALGORITMA DETECTION CONCEPT

Result algoritma that detect hotspot as many as possible and
minimalized (false alarm)

False alarm in common result in area that have high temperature like
area industry

Algoritma based anomali spatial that different light intensity
temperature surface

Algoritma detect forest fire identical with algoritma detection edge in
data processing



ALGORITMA

—)[ Calculation ] +
ALGORITHM [ Ea"g;‘;i_mi“g ]—)[ Validate ](—[ Wildfire ]
:L[ Simulation L 1'

Match simulasi result algoritma that use data climate with result
algoritma in data satellite

Implementation algoritma detection in early system detection and
validate algoritma based result



SOME ALGORITMA

Algoritma MOD14 is algoritma that used in common to detect forest fire

hotspot

More high sensitivity more many hot spot detected but reduce accurate
in false alarm

Algoritma

Hotspot

True

False

MOD14

34647

34599

48

Nakau 2008

40143

40089

54

Proposed

63117

63074

43




LIQUID CRYSTAL TUNABLE FILTER (LCTF)



LCTF

VariSpecVIS/ | VariSpec SNIR / VariSpec VariSpec
VISR MIRR LMIR XMIR
mml Tl L0-720 nm I:I'IIEI EEC (i £ i Lk EQ)
80720 nm VISR) G50-1100 nm BS0-1800 nm 1200-2450 nm
Bandwidth 110,00200m WS} | 7ar 10 nm (SMIR) & or 20 1 I
0.25 nm {VISR) 0.75 nm { NIRR} o
Aperture 20 ar 35 mim 20 mm 20 mm 20 mm
Angle=of- 7154 aly 7 5= nadanaga SHIF
™ ..:_a{-a'g_.r'.:‘i-l ’ :_a{-a_a_i? i) 3.5 * haf-angle 3.5 ® haf-angla
acceptance 3.5 ® hatange (WER) | 3.5 had-anga (NIRRA)
Response time | = o (yis)

{room temp)

150 ms (VISR)

150 ms

150 ms

150 ms

Wavelength Bandwadth/8 </~ Bandwadth/8 <J/- Bandwadth/8 <J- Bandwadth/8 </-
accuracy 0.5 nm 0.5 nm 0.5 nm 0.5 nm
Maximum opti- L L o L

cal throughput 0 mifem? 500 miem? 500 milifem? 500 m\Wfemd?
Operating temp 10t &40 =L 10 to 40 = 10t 40 =L 10 to 40 =L
Storage temp =15 to 55 °C =15 ta 55 =C =15 to 55 =L =15 to 55 =C
Computer ~ B _ ~

nterface 58 U3E 1. USE 1. UsE 1.

Power supply LSE bus-pownanad USE bus-powerad LSE bus-pownanad USE bus-powearad
Software

Fraa SDE, gema
magram

Fras 50K, dema
pragram

Fraa 5D, gama
prgram

Fraz S0, dema
Onagram

Intensity

I nbensity




Airborne Multicolor Imager (AMI)

Multispectral Camera
Wide FOV lens
High-sensitive CCD
Ligquid Crystal Tunable Filter
(LCTF) for Visible
190 x 100 x 100 mm
1.3 kg

AL adapter
AC power supply

— Windows-based PC

LSE cable

Camera controller

100-240 V AC input
USB 2.0 interface

300X 200 x 60 mim

0N Wavelength range 420 - 700 nm
Band width (FWHM] 8-25nm
Response time <0.3sec
Frame rate > 1 frame [fsec
Number of pixels 659 x 494

Field of view 92 degree




CONCLUSION

Microbolometer that used in microsatellite to detect wildfire

Early System detection wildfire have to build with sensor aspect and
algotritma detection

LCTF that used in microsatellite with mission hyperspectral remote
sensing
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