The Raster Data Model
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Rasters are:

Regular square tessellations

Matrices of values distributed among
equal-sized, square cells
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Why squares?

Computer scanners and output devices
use square pixels

Bit -mapping technology/theory can be
adapted from computer sciences

1-to -1 mapping to grid coordinate
systems!
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Row/column (R/C) address
Origin is upper left cell (1,1)
Relative or geographic coordinates can be specified

Cell location specified by:
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Regl strati on t

Unregistered
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Registration to 0V
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Spatial Resolution

Defined by area or dimension of each cell

Spatial Resolution = (cell height) X (cell width)

High resolution: cell represent small area

Low resolution: cell represent larger area
Defined by size of one edge of ¢
File size increases with resolution

Low Res. ‘ Hi Res. ‘
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Resolution of
30 mdatais 9
times better
than 90 m data
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Resolution constraint

Cell size should be less than half of the size
of the smallest object to be represented
(OMIi ni mum mapping unit ;
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e.g. DOQQ resolutﬁ_ipn§
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Resolution Is size of sampled area on ground,
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Raster Dimension:

Number of rows x columns
E.g. Monitor with 1028x765 pixels

565 | 573 | 582 | 590

575 | 580 | 595 | 600

Dimension =4 x 4
579 | 581 | 597 | 601

580 | 600 | 620 | 632
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Raster Attributes

Two types:

Integer codes assigned to raster cells
E.g. rock type, land use, vegetation
Codes are technically nominalor ordinal data

Measured o r e \@aluas

Can be integepoiont ®f ( dead
values; technically /nterval or ratio data

E.g. topography, em spectrum, temperature,
rainfall, concentration of x
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Integer Code Attributes

Code I s referenced t-ap at
tabled or ovaluéVAttri bu

Commonly many cells with the same code

Different attributes must be stored In
different raster layers

2/5

515 VAT

g 2 Value | Count | Rock Type
8 I8 2 21 Marble
313 5 37 Gneiss
515 :
5|5 8 6 Granite

Nominal Coded Raster
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Mixed Pixel Problem

Severity Is resolution
dependant

] Rules to assign mixed
( pixels include:

~/ oedge pi xel s
assigned to any entity 0
define a new class

Assign to entity that
comprises most of
pixel
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Image Raster Attributes

Single-band: 7hematic data

black & white: binary (1 bit) (O = black, 1 = white)

Grayscale (panchromatic) (8 bit): O (black) 98255
(white) or graduated color ramps

Colormaps: code cells by values that match
prescribed R -G-B combinations in a lookup table

Lookup/index table

234f U H2s1 TN 23 < 1| |1]e»| 255]255] 0
5 1124 3L 48d PUY] ee | Ble»| 64 | 0 [ 128
118 258 1 4|1 [Eled| 255] 32 [ 32
0 191[108]251 : 414|411 ]« 4—’ 128 | 255 | 128
3 212] 4 1 B Sldg—Pp| O 0 255

0 255

Figures from: Modeling our World, ESRI press
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Single Band

Examples o0 Black/White, Grayscale

Identify Results b
Layers: |<T0p—m05tlayer>
=-3097433asid  Locafion:
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Black Whlte - 1 bit :
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Grayscale & 8 bit;
black, white & 253 shades of gray
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Single Band

ExampleoCol or Map (01 nd

Austi n East /.50 DRG

Layer Properties e ilil
Generall Source | E)dentl Display  Swmbology | Fields | Joins & Relates
Show:
i | Draw raster assigning a color to each value
“alue Field Colar Scheme
’]Value ﬂ ’7| j
—-: Symm... | <VALUE> | Label | Count [ «]
0 0 ? —
1 1
2 ” o
3 .
+ (10 of 12 values shown)
5 ~ .
[ [
7 7
L] L] ?
9 9 ?
- 10 10 ? =
AcdAlValues | Addvaes. | Pemove | Defeuit Calors |
Display NoData as |'|
Ok I Cancel | Apply |

Each pixel contains one of 12 unique values, each
corresponding to a prescribed color
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Measur ed, ORe al V a

Commonly stored as floating point
values

Different attributes must be stored In

different layers, e.g. spectral bands in
satellite imagery

Compression techniques for rasters of

Integer -valued cells, but not floating
point (see below)
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Multiband
Image Raster Attributes

Multi -band Spectral Data

Red
RGB Composite
D]
Blue &
Attribute values 235
0 - 255

0
Figures from: Modeling our World, ESRI press
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Visible Spectrum

Band = segment of Em
spectrum

Map intensities of
each band as red, green
or blue.

Display alone or as
composite
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Example
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Multiband

. DOQ; 8 bits/Band, 3 Band RGB
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