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- : Given a problem to solve and a budget --

- There are five characteristics
# that define each imaging system:

=® = Spatial Resolution
= Spectral Resolution
= Radiometric Resolution
= Extent

= Temporal Resolution
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Spatial Resolution

Spatial resolution is the size of the smallest picture
clement or “pixel” captured by the sensor

Ikonos, Orb & Quickbird PAN approx. Im [l SPOT PAN & MS 10m [ IRS MSI 23.5m
SPOT PAN 2.5 m Bl SPOT XS 20m B LANDSAT TM 30m
B RS & SPOT PAN 5m
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|3 Comparison of Spatial
» Resolutions

30 m Landsat 1 m Digital Camera
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|3 Comparison of Spatial
s Resolutions — Zoom In

SRS o
L ALV

30 m Landsat ' . Di
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I -meter resolution
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o Example: IRS-1C Imagery

IRS-1C WIFS 180- Meter
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Example: IRS-C Pan

IRS-1C Panchromatic 5-Meter
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Example: Ikonos Imagery

IKONOS 1-Meter
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10 x 10 m 20x20m

Spatial Resolution
enlarged view

instantaneous
field of view

80 x 80 m
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° Spectral Resolution

Spectral resolution 1s the |

width and number of .

' mE.-
specific wavelength i — -
—S——""—"—§8—§88 AVHRR
bands that a sensor can

—*ééé‘ Landsat MSS
capture

INFRARED —MMM—————
near IR mid IR thermal IR

1SRN s 5 7 6
. Landsat TM

—=1—————————— SPOT Panchromatic

Electromagnetic spectrum
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Image Interpretation

= The human eye can see many more colors (200,000) than shades of gray (200)
* The human brain is capable of using all these colors to derive more accurate and
faster feature identification
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Spectral Resolution

LANDSAT THEMATIC MAPPER BANDS
Miami Florida - March 15 1988 - Path 15 Row 42

2 4 5 7 6
52-60 um
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Bands 32,1 (RGB) Bands4,32(RGB) Bands 7,42 (RGB) Bands 4,5,1 (RGE)
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Natural Color Composite

True Color

Chattanooga, TN
Landsat TM 25-meter e
Bands 3,2,1 =RGB &




*
3 False Color Composite

Standard False Color
(NIR Composite)
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Chattanooga, TN
.Landsat TM 25-meter |
Bands 4,3,2 = RGB




Other Composites:

SWIR Composite

T EEEEEXEEEX

e Chattanooga, TN
} andsat TM 25-meter
¥  Bands 7.4,2 =RGB
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Other Composites: 4,5,7

YY"

Infrared Composite

o0

Chattanooga, TN
Landsat TM 25-meter 5
Bands 4,5,7 =RGB |
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[3 Other Composites: Thermal

Thermal Band

Chattanooga, TN
Landsat TM 120-m
Band 6
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Radiometric Resolution

= Digital data use binary machine code. Each bit location 1s a one or
zero (on or off).

The higher the radiometric resolution, the more range available for
each pixel.

Thus each pixel in 8 bit data (Landsat) will have a potential value
from 0 -255; whilel1 bit data (Orbital, Ikonos, Quickbird, many
airborne systems) will have a potential value in each pixel from
0-2047. 11 bit

~

6 7 8 9 10 | 11 |Number of Bits

64 | 128 | 256 | 512 |1024 Max Value
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Computer Storage
8 bits = 1 byte

2 bytes = 1 integer (word)
4 bytes = 1 real number (single precision)
8 bytes = 1 real number (double precision)

Intensity Levels

1 bit = 2 levels of intensity — B&W
2 bits =4 levels

4 bits = 16 levels

6 bits = 64 levels

7 bits = 128 levels

8 bits = 256 levels

11 bits = 2048 levels

| 6 ZEEaesleirsssors



o Intensity Levels - Data Bits

: 11 bit image | 8 bit image l
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distinguishable

8 bit data leaves bright areas
overexposed

AREA 2: Dark Areas

11 bit data makes shadowed
features distinguishable

8 bit data loses features to shadows
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Extent

T

Olympic Peninsula;;

SPOT XS or Pan Extent:
37.3mi x 37.3mi (1390 miz)

1:12,000 Aerial Photo = 3 SqMi
NAPP 1:40,000 Aerial Photo = 32.3 SgMi
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s Comparison of Extent




Temporal Resolution

a measure of how often the same
area is revisited by the sensor

N
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