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Satélites

https://climate.nasa.gov/ea
rth-now/?vs_name=

visible earth&dataset id=8
52&group_id=53&animatin
g=f&start=8&end=



https://climate.nasa.gov/earth-now/?vs_name=visible_earth&dataset_id=852&group_id=53&animating=f&start=&end=
https://climate.nasa.gov/earth-now/?vs_name=visible_earth&dataset_id=852&group_id=53&animating=f&start=&end=
https://climate.nasa.gov/earth-now/?vs_name=visible_earth&dataset_id=852&group_id=53&animating=f&start=&end=
https://climate.nasa.gov/earth-now/?vs_name=visible_earth&dataset_id=852&group_id=53&animating=f&start=&end=
https://climate.nasa.gov/earth-now/?vs_name=visible_earth&dataset_id=852&group_id=53&animating=f&start=&end=

Orbita Polar
(200 a 1.000 km
de altitude)

i W Orbita Sol - sincrona
(200 a 1.000 km
4! de altitude)

Orbita Geoestacionaria
(35.000 km de altitude)




 Orbita Polar

* Ciclica, heliossincrona
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Quantos
satelites
orbitam a
Terra?
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Satélites orbita’thﬁcﬁ.
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Em 50 anos de atividade no espaco, 6600 satélites foram lancados — 3600
continuam em orbita, 1000 ativos

Existem 29 mil residuos maiores que 10cm, 670 mil maiores que 1cm e mais de
170 milhdes maiores que 1mm, com velocidade de até 35 mil milhas por hora

Fonte: http://mic.com/articles/82483/experience-just-how-much-space-jun
is-floating-around-in-one-astounding-interactive
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e o Satélite russo colide com residuos de
Satélites Cosmos e Iridium_33 (2009) satélite chinés (2013)

CVOSMOS_2251
Time (UTCG): 10 Feb-2009 16:55:38 -
Radial (km): -4.138
In-Track (km): - 193.932
Cross-Track (km): -154.963

- - Range (km): 248.275

Cosmos_2251

22 Jan 2013 07:58:54.262

Fonte: http://www.space.com/20138-russian-satellite-chinese-
space-junk.html
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for clearing space of junk——including the debris SPACE LASERS
of two satellites that collided in 2009—would speed the rate at could nudge small bits of
which the debris falls into the atmosphere and bumns. junk into decaying orbits.

Vanguard 1,a U.S
Navy probe launched
? Q) , in 1958, is the oldest
4 . orbital debris.
3 SPACEBORNE
LASER

ELECTRIC TETHERS
attached by micro-rovers
could drag space junk
down as the current in the
tether interacts with
Earth's magnetic field.

COLLECTOR SATELLITES

could capture large junk in pets” .~

and release it into lower orbit;
oeruNerO) from which it would reenferthé
SATELLITE atmosphere.

Fonte: National Geographic <http://ngm.nationalgeographic.com/big-idea/12/space-trash>
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—Satelites e Sensores @

* O que diferencia um satélite/
sensor de outro?

* Fonte de energia
* Regiao do espectro eletromagnético

* Resolucdes do sensor



’

4

- Satelites e Sensores

O que diferencia um sensor/satélite de outro?

Fonte de Energia

Passivo Ativo




O que diferencia um sensor/satélite de outro?

Regido do espectro eletromagnético

§ensoriamemo Remoto lnterplaneiﬁrig

Sistema de Raiireamento Visivel e Infravermelho
Fotografia Radiémetros p/Microondas

——n
- Sistemas de Radar
Olho Humano -8
i

comp.
onda

wu |
wd 40
wd /0

w
=
=

WU e

— wdy|
wd 0
— RO

0JIWdil

OHTIWYIAVYINI
olavy

OHTIWYIAVYANI
VYANOOMNIW

 VII10IAVYLIN

OHTIWYIAVYINI

/0‘3\\3.“‘3“0\\3'\3 Qa\dAdSA

Fonte: UFPR
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* Resolucoes do Sensor

 Resolucao Temporal
 Resolucao Espectral
* Resolucao Espacial

* Resolucao Radiomeétrica
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» Resolucao Temporal

Hurricane ALDONCA?*(Catanna™)
MARCH 25 - 28, 2004 140 kph
UNOFFICIAL FINAL TRACK

* _ Unofficial Name (coined by Roger Edson)
** _ Named by Brazilian Meteorologists

Brazil

i arch 28

17:39 UTC March 27
06:39 UTC March 27
17:09 UTC March 26
06:39 UTC March 26
20:09 UTC Margch 25

TyphoonelO0Com
IreckEer,
I

Copyright 2004  Typhoon2000.com Al Rights Reserved




« Resolucao Espectral

Define a largura espectral das
medidas do sensor. Quanto maior
nimero de medidas menor sera o
intervalo de comprimento de onda

(banda espectral).




L Visivel —— Proéximo Médio Termal
L———— _INFRAVERMELHO —




lites e Sensores

» Resolucao Espectral

Hyperspectral sensorsmeasure
the spectrum of the lght
| reflected at each pliel

Il h = Components of Spectrum

Z.a.um
il l_l _h Green Vegetatian
+

Wianvalshigth
‘] . Dry Wegetation
+

Feflectance

ol B =
&

k ._l l Faollinite

(NEMO Project Office, United States Navy)
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« Resolucao Espacial:

Esta relacionada com a capacidade
de cada sensor em detectar os
objetos da superficie terrestre.
Desta forma, quanto melhor a
resolucao espacial, menor o objeto

distinguivel pelo sensor.

10x 10m

40x40m

20x20m

Spatial Resolution
enlarged view

instantaneous
field of view
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 Resolucao Espacial — Média resolucao
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» Resolucao Radiométrica:

. capacidade do sistema em detectar pequenos sinais




Sensores
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* Analise Temporal

Google 1984

Brazilian Amazon Deforestation, 1984-2012
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Las Vegas Urban Growth, 1986-2012
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 Analise Temporal

Dubai Coastal Expansion, 1984-2012
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Columbia Glacier Retreat, 1984-2011




