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Raster Veri Formati Brightness value

. range Associated
Columns (j) (typically 8 bit) gray-scale

1 255 7§~ white

2

Bands (k)
3 127 gray
4
0 —- black

Picture element (pixel) at location

Line 4, Column 4, mn Band 1 has a
Brightness Value of 24,1¢., BV 44,1 =24.
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http://www.tankonyvtar.hu/hu/tartalom/tamop425/0027 _DAI6/ch01s03.html
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1. Mekansal (Spatial) Cozunurluk
— Objelerin ayirt edilebilirligi

2. Spektral (Spectral) Cozunurluk
— Spektral bant sayisi

3. Radyometrik (Radiometric) Cozunurluk
— Verinin parlaklik degerindeki ayrinti

4. Zamansal (Temporal) Cozunurluk
— Verinin ka¢ gunde bir toplandigi

fppt.com



Uzaktan Algilama Verilerinde

Sensing resolutions

"

— Radiometric resolution

mil =

— Spectral resolution

— Temporal resolution

m

s

S~ A
https://doi.org/10.1007/s41207-016-0007-4
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https://doi.org/10.1007/s41207-016-0007-4

Pixel Size (Resolution)

130 Meters | ~—5 Meters ‘1 Meter

Pixel Output (Display)

http://www.satimagingcorp.com/services/resources/characterization-of-
satellite-remote-sensing-systems/

30 Meters

fppt.com



Vis-NIR-SWIR =30 m Panchromatic=15m Thermal IR=100 m

(Resampled to 30 m)

https://landsat.gsfc.nasa.gov/satellites/landsat-8/
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https://landsat.gsfc.nasa.gov/satellites/landsat-8/
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(0.41m)

WORLDVIEW-1
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WORLDVIEW-2 GEB
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QUICKBIRD
(0.61m)
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SPOT-6 ;i
(1.5m)

SPOT-5 &
(2.5m/5m)

RAPIDEYE ==
(5m)

ASTER &=
(15m)

LANDSAT 7 +ETM i
(30m)

http://www.satimagingc
orp.com/services/reso
urces/characterization-
of-satellite-remote-
sensing-systems/
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Uydular ve Mekansal

Cozunurlukleri
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NAIP aerial imagery in its native 1m format (left) compared to a
10m (middle) and 30m (right) version of the same data. While
visual differences are easy to see, the file sizes also change

from 2.5MB to 39kB to 23kB.

http://coast.noaa.gov/geozone/you-say-you-want-high-resolution/#.VH3LvnvIDhA
fppt.com



.5m gozunurluk

10 m ¢ozunurluk 20 m ¢cozunurluk 30 m ¢ozunurluk

http://www.jmu.edu/cisr/research/sic/rs/resolution.htm
fppt.com



« Sensorun farkli dalga
boylarinda goruntu
alabilme yetenegidir.

« Spektral
cozunurlugun yuksek
olmasi, belirli bir
banttaki dalga
boyunun daha dar
olarak goruntulenmesi
ile iliskilidir.

0.4pum 0.7pm

Black & White

Eilm Blue+Green+Red

Colour

Film Blue 1 Red

Gl
i

B CCRS /1 CCT

http://www.nrcan.gc.ca/earth-
sciences/geomatics/satellite-imagery-air-
photos/satellite-imagery-
products/educational-resources/9393
fppt.com



Visible NIR Intermediate Infrared
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Wavelength (pum)

http://www.seos-project.eu/modules/remotesensing/remotesensing-c03-
p03.html
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 Yuksek: ~ 220 bant
e Orta: 3 - 15 bant

« Dusuk: ~ 3 bant

A

Motor  Mirrors Optic Detectors
fitar

| Channal 1
f—= [Channel 2|
| “\[Channel 3|

Electromagnatic
radiation
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 EMR'deki enerji
farklhiliklarini ortaya E
cikarabilmenin
olcusudur.

cozunurlukte
EMR’deki enerji
degisimleri daha iy
algilanir.

2 blt

http://www.nrcan.gc.ca/earth-sciences/geomatics/satellite-imagery-air-photos/satellite-
Imagery-products/educational-resources/9379 fppt.com



« 1-bit (2): 0> 1
* 4-bit (24): 0 —» 15
« 8-bit (28): 0 —» 255

Bits Werteumfang Grauwerte

1Bit  21=2(0-1) o I 1
agit | 2¢=16(0-15) | o NN 15
gBit  2¢=256(0-255) o 255

http://www.fis.uni-bonn.de/en/recherchetools/infobox/professionals/resolution/

radiometric-resolution fppt.com



This wark Is Bcensed under a Creative Commans Attribution 3.0 Unparted License.

http://commons.wikimedia.org/wiki/File:Decreasing_radiometric_resolution_from L7 1
5m_panchromatic.svg fppt.com

4 Values (2 bit) 2 Values (1 bit)



Sensorun ayni bolgeden kac gunde bir
goruntu aldiginin olcusudur.

Daha sik goruntu alinmasi yuksek
zamansal cozunurlugun gostergesidir.

Yuksek : < 24 saat - 3 gun
Orta: 4 - 16 gun
Dusuk: > 16 gun

fppt.com



July 2 July 18 August 3

16 days

A
v

3 3 $ 4 Time

A
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11 days

July 1 July 12 July 23 August 3
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Uzay Teknolojileri
Arastirma Enstitusu

* Yer Gozlem Uydularr:
— Bilsat

s __ TiBiTA

- Goktiirk-2 U Z A Y
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Turk Yer Gozlem Uydulan
Adirhk

Yorunge

Ydnelim kontrolu
Yorunge suresi

Ekvator gegigi yerel
zamani

Uzamsal ¢ozunurlik

Tahmini omur
Tayfsal gozunurluk (pm)

Radyometrik gozunurluk
Zamansal gozunurluk
Serit genigligi

Faydali yukler

TEKNIK OZELLIKLER
RASAT
93 kg
689 km'de dairesel, ginese eszamanli

3 eksen kontrolld
98.8 dakika
10:30

Pankromatik: 7.5 m
Cok bantli: 15 m

3yl
0.42 - 0.73 (Pankromatik)
1. Bant: 0.42 — 0.55 (Mavi)

2. Bant: 0.55 - 0.58 (Yesil)
3. Bant: 0.58 — 0.73 (Kirmiz1)

8 bit
4 gln
30 km

» Optik faydal viik; Stereoskopik gdrme ozelligine sahip
Pushbroom gdruntileyiciden olugmaktadir.

* BIiLGE: Spacewire veriyolu kullanabilen ucug bilgisayari.

» GEZGIN-2: JPEG2000 algoritmalari ile yiksek hizda cok bantli
garantd sikistirma ve sifreleme yapabilen yeni nesil gérintd
isleme karh.

o X-Bant Verici Moduld: 100 Mb/s iletim hattina ve 7W cikisa
sahip iletigim sistemi.

http://uzay.tubitak.gov.tr/tr/luydu-uzay/rasat

fppt.com



Scan . . . Spatial
. . Orbital Operation Spectral Resolution .
Satellite Width Characteristics Period (um) Band Resolution
(km) (m)
ETM+
Orbital Altitude: Band 1: 0.450 - 0.515 | Blue 30
705 km, near Band 2: 0.525 - 0.605 | Green 30
polar, sun- Landsat 7 Band 3: 0.630-0.690 | Red 30
Landsat 7 185 | synchronous _ | Band 4:0.760 - 0.900 | Near IR 30
15/04/1999 ;
o Band 5: 1.550 — 1.750 | Mid IR 30
Revisit Period: 16 Band 61: 10.40 —12.5 | Thermal 60
days Band 7: 2.080 — 2.35 Mid IR 30
Band 8: 0.52 - 0.92 Pan 15

fppt.com



Landsat-7 ETM+ Bands (um)

Landsat-8 OLI and 77RS Bands (um)

30 m Coastal/Aerosol 0.435 - 0.451 Band |
Band | 30 m Blue 0.441 -0514 | 30 m Blue 0452-0.512 | Band 2
Band 2 30 m Green 0.519-0.601 | 30 m Green 0.533-0.590 | Band 3
Band 3 30 m Red 0.631-0.692 | 30 m Red 0.636-0.673 | Band 4
Band 4 30 m NIR 0.772-0.898 | 30 m NIR 0.851-0.879 | Band5
Band 5 30 m SWIR-1 1.547 - 1.749 | 30 m SWIR-] 1.566 - 1.651 Band 6
Band 6 60 m TIR 1031-1236 | 100m TIR-1 10.60 - 11.19 | Band 10

100 m TIR-2 11.50 - 12.5] | Band 11
Band 7 30 m SWIR-2 2064 -2345 | 30 m SWIR-2 2.107-2.294 | Band 7
Band 8 15 m Pan 0.515-0896 | 15 m Pan 0.503-0.676 | Band 8

30 m Cirrus 1.363 - 1.384 | Band 9

fppt.com
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Orbit

Sensor Resolution
and Spectral Bandwidth

Dynamic Range

Swath Width

Attitude Determination
and Control

Retargeting Agility
Onboard Storage

Communications

Revisit Frequency
(at 40°N Latitude)

Metric Accuracy

Capacity

Altitude 681 km

Type: Sun-synchronous,
10:30 am descending node
Period: 98 min

Panchromatic:
41 ¢cm GSD at nadir
Black ® White: 450 - 800 nm

Multispectral:

1.65 m GSD at nadir
Blue: 450 - 510 nm
Green: 510 - 580 nm
Red: 655 - 690 nm
Near-IR: 780 - 920 nm

11-bits per pixel

Nominal Swath Width:
15.3 km at nadir

Type: 3-axis Stabilized

Star tracker/IRU/reaction wheels, GPS

Time to slew 200 km: 20 sec

1 Thit capacity

Payload Data: X-band 740/150 Mbps AES/DES encryption
Housekeeping: X-band 64 kbps AES encryption

2.6 days at 30° off-nadir

5 m CESQ, 3 m CE90 (measured)

350,000 km?/day Multi-spectral

fppt.com



Spatial resolution

Positional accuracy

Swath width
Off-nadir imaging
Dynamic range
Revisit time
Orbital altitude
Nodal crossing

Collection capacity

Panchromatic: 0.82 m
Multispectral: 3.2 m

15 meter CESO0 (specification)
9 meter CE90 (measured)

11.3 km

Up to 60 degrees

11 bits per pixel
Approximately 3 days
681 km

10:30am

240,000 km?/day (Pan + MSI)

fppt.com



Orbit

Sensor resolution
and spectral bandwidth

Dynamic range

Swath width

Attitude determination
and control

Retargeting agility
Onboard storage

Communications

Revisit frequency
(at 40°N Latitude)

Metric accuracy

Capacity

Altitude 400 km

Type: Sun synchronous,
10:00 am descending node
Period: 92.4 min.

Panchromatic:
55 cm GSD at nadir
Black ® White: 405 - 1053 nm

Multispectral:

2.16 m GSD at nadir
Blue: 430 - 545 nm
Green: 466 - 620 nm
Red: 590 - 710 nm
Near-IR: 715 -918 nm

11-bits per pixel

Nominal Swath Width:
14.9 km at nadir

Type: 3-axis Stabilized

Star tracker/IRU/reaction wheels, GPS

Time to slew 200 km: 37 sec
128 Gh capacity

Payload Data: 320 Mbps X-band

Altitude 450 km

10:25 am descending node
Period: 93.6 min

Panchromatic
61 cm GSD at nadir

Multispectral
2.44 m GSD at nadir

Nominal swath width:
16.8 km at nadir

38 sec

Housekeeping: X-band from 4,16 and 256 Kbps, 2 Kbps S-band uplink

Revisit time may vary from 2 to 12 days depending

on target location as the orbit decays.

23 m CE90, 17 m LE90 (without ground control)

200,000 sq km per day

fppt.com



Sensor-
system

HRV

Spectral resolution

(um)
channel 1: 0,50 - 0,59
channel 2: 0,61 - 0,68
channel 3: 0,79 - 0,89

Panchromatic: 0,51 -
0,73

Spatial resolution

(m)

20%20

10x%10

Scan-width . . .
(km) Revisit period
60
26 days /
variable
117

. . Operation
Orbital altitude periode
832 km, near polar, sun- 21/02/1986 -

synchronous

fppt.com



Uydular Hakkinc a Detayli Bilgi

I [o ANELETE

 http://www.nik.com.tr/content _sistem uydu goru
ntuleri.asp

 http://www.satimagingcorp.com/satellite-
sensors/

* http://www.esa.int/SPECIALS/Eduspace EN/SE
M7YNG6SXIG 0.html

* https://eospso.nasa.qgov/

fppt.com


http://www.nik.com.tr/content_sistem_uydu_goruntuleri.asp
http://www.satimagingcorp.com/satellite-sensors/
http://www.esa.int/SPECIALS/Eduspace_EN/SEM7YN6SXIG_0.html
https://eospso.nasa.gov/

