Spatial Resolution
and Satellite
Scene Swath

What Is Resolution??




Resolution Criteria

Resolution is...

1. Based on the geometrical properties of
the system

2. Ability to distinguish between points

3. Ability to measure the periodicity of
repetitive targets

4. Ability to measure the spectral
properties of small targets

1st Criterion

Geometry
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2nd Criterion

Point Sources




U Instantameous field of view defined by the amplitede
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Point Spread Function (3D)
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Resolving Point Sources

Diffraction Pattern




Rayleigh’s Criterion

0. —1.22 %
d

/1 = wavelength

d = diameter of circular aperture opening

IFOV deficiencies

« Based solely upon geometry and neglects
spectral properties of the target

» Point sources are difficult to distinguish
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« Effective Resolution Element— "the size
of an area for which a single radiance
value can be assigned with reasonable
assurance that the response is within 5%
of the value representing the actual
relative radiance”.

Modulation

» The ratio of maximum and minimum
radiance values recorded over a given
area.
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Pixels

A digital image is an ordered set of
numeric values and is not necessarily
related to IFOV.

 Pixels are more than an average of
reflected radiance.

IFOV for AVHRR

Table 3.0.1-1. Spectral band widths (imicrometers) of the AVHRR.
NOAA-6,8, : NOAA-T9, FOV

Channel # TIROS-N 10 L1314 NOAA13 s
1 0.55-0.90 0.58-0.68 . | 0.58-0.68 0.58-0.68 - 139
2 0725-1.10 ‘ 0725-1.10 0725-1.10 . 0725-1.0 | 141
3 355-393 355393 355-393 355-393 151
4 10.5-115 10.5-115 | 10.3-113 10.3-113 141
5. Channel 4 repeated Channel 4 repeated 115-12.5 ‘ 114-124 ! 1.30

http:/i ncde.noaa. 0.htm




Definition of Radian

arc length = radius

Ground Swath for AVHRR

The IFOV for the AVHRR is 1.4 mrad, its
altitude is 833 km.

Solve for D using the
equation: _ D

H
1.4 mrad = D/833 km

0.0014 rad = D/833 km
/i\ H D=1.1km
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3 Criterion

Periodicity

ALTITUDE = 705km
GROUND TRACK (Heminal}

INCLINATION = 98.2¢

MEAMN SOLAR
TIME = %.45 am

DIRECTION
OF TRAVEL

OREIT PERIOD = 88.8 minutes

Period of a Satellite

MRS
T0:27Z'(Rp+H) g—Ri

T,= orbital period, sec.
R,= planet radius, km (6380km for earth)
H’= orbital altitude, km

g, = acceleration due to gravity (9.81m/s?)




Orbital Period for AVHRR

T,=2n(6380+833)V[(6380+833)/(0.0098*63
802)]

T,=6091.1sec
To= 1.7hr

Therefore, The AVHRR orbits earth ~14.1
times per day.

Comparison of Satellite Sampling
Resolutions
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http://landsathandbook.gsfc.nasa.gov/handbook/handbook _htmis/chapter6/chapter6.html
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Landsat's Unique Niche Leads to a High Resolution
Global Seasonal Archive Capability

2048 ki

AVHRR, |
MODIS

+ spatial rssolution, 250m, S00m, 1000m
+ spectral coverage, VIS, NIR, SWIR, MR, TR

+ calbrated @ = 5% absolute

Landsat
+ spatial resalution, 15m, 30m

+ spectral coverage, VIS, NIR, SWIR, TIR

+ calibrated @ = 10% absolute

RS

+ spatial resolution 36m, 72m
« spectral coverage, VIS, NI
* relative callbration

SPOT

* spatial resolution 10m, ZCm
* spectral coverags, VIS, NIR
« relative calibration

IKONOS
* shatial resolutian Tm

* spectral coverage, panchromatic
+ callorated @ = 10% absolute

185 km

146 km

117 km via []:‘

2 @ 60 km

+ global coverage, 2 days
+ nadir only

+ 16 day orbital repeat
+ seasonal global coverage capability
o nair anly

+ 22 day arbital repeat
* radir anty

+ 26 day orbital repeat
+ pointable, steren capakility

+ global coverage, years 1o oo
« pointable, steren capakility

http://landsathandbook.gsfc.nasa.gov/handbook/handbook _htmis/chapter6/chapter6.html

Ground Swath

http://landsathandbook.gsfc.nasa.gov/handbook/handbook _htmis/chapter6/chapter6.html
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Across Track Scanner

A: Rotating Mirror
B: Detectors

C: Instantaneous
Field of View

D: Ground
Resolution Cell

E: Angular Field of
View

F: Swath

Satellite Sensors

Along Track Scanner

A: Linear Array of Detectors

B: Focal Plane of Image

C: Lense

D: Ground Resolution Cell
Advantages over across track
- no moving parts

- finer spatial resolution

- finer spectral resolution

- better signal/noise ratio

- simplifies image construction

Spatial resolution depends upon your purposes.

« But for our purposes,

spatial resolu

linear separation
between two objects
usually expressed in
radians or meters.
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OREGON

Ground Swath
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